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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

TW

4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

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

DRILLING ON WATER BASED MUD

CONNECTIONS MARKED 
WITH RED TRIANGLES

CG 1227u CG 1532u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

ROP SCALE: 0 TO 550

GAMMA SCALE: 0 TO 325
ORIGINAL DATA AS RECEIVED

SLIDE=RED
ROTATE=WHITE

WOB 17.7K
PP 3723
RPM 0
SPM 65/65

6450 6500 6550 6600
SHARON SPRINGS 6552' MD 6425' TVD NIOBRARA A CHALK 6611' MD 6454' 

6375 TVD

6525

6675

6375 TVD

6525

6675

NOBLE ENERGY INC   
WELLS RANCH AA35-64-1AHNA 
HORIZONTAL
36-T6N-R63W            
2004' FSL, 174' FWL
WELD CO., CO

LOGGERS:
CASEY SENSECQUA &                        
TOM WACHOLZ

COMMENCED LOGGING @ 6500' MD AT 9:00 PM ON
2/24/2014 W/BIT# 3, SIZE 8.75", HDBS MMD55M, S/N 12401252 
IN @ 5959' MD

H&P 343

TEEPEE BUTTES
5844' MD 5825' TVD

6510' MD-6540' MD: SLTY SH: 80% 
MEDDRKGY -MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, IMBD SS LAMN, SLTST 
LAMN, FREE CAL, FREE PYR, FREE 
BENT, NO STN, NO FLOR, NO O 
FLOR, IMMED STRMG CUT, LT 
BRIYL RNG

6540' MD-6570' MD: SLTY SH: 70% 
MEDDRKGY -MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, IMBD SS LAMN, SLTST 
LAMN, FREE CAL, FREE PYR, FREE 
BENT, NO STN, NO FLOR, NO O 
FLOR, IMMED STRMG CUT, LT BRIYL
RNG

6552' MD 6425' TVD
SHARON SPRINGS

6570' MD-6600' MD: SLTY SH: 70% 
MEDDRKGY -MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, IMBD SS LAMN, SLTST 
LAMN, FREE CAL, FREE PYR, FREE 
BENT, NO STN, NO FLOR, NO O 
FLOR, IMMED STRMG CUT, LT BRIYL
RNG

6600' MD-6630' MD:  CHK: 70% (CaCO3 
55%) MEDDRKGY - DRKGY, BLKY TO 
SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, 
FREE BENT,  FREE SLTST, 20% FREE 
MARL, MOD GRYSHBLK STN, 10% 
LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA A CHALK
6611' MD 6454' TVD

6630' MD-666
(CaCO3 70%)
BLKY TO SU
CHLKY, SFT, 
CAL, FREE P
FREE MARL,
5% LTOR MIN
FLOR, IMMED
BLSHWT RN

MD 6519 TVD 6406.92
INC 54.62 AZ 269.83
VS 415.11

MD 6566 TVD 6432.56
INC 59.25 AZ 270.16
VS 454.4

MD 6614 TVD 6455.5
INC 63.63 AZ 270.52
VS 496.44



4500

TG, C1-C4

-500

CG 2933u CG 2083u DEPTH 6865'
WT 9.45
VIS 32
PH 8.8
FIL 10.0
CL 3000
CAL 60
H2O 94.3

OIL 0.0
LGS 22.10
GEL 1/2/3
PV 6
YP 6
CK 1/0
SOL 5.4

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

WOB 27.5K
PP 3788
RPM 0
SPM 64/63

12:01AM
2/25/2014
DAY 04
930 FT/24HRS

WOB 27.3K
PP 3790
RPM 0
SPM 64/64

6650 6700 6750 6800 6850
NIOBRARA A CHALK 6611' MD 6454' TVD NIOBRARA A MARL 6684' MD 6482' TVD NIOBRARA A MARL 6780' MD - 6810' MD 

6375 TVD

6525

6675

6630' MD-6660' MD:  CHK: 80% 
(CaCO3 70%) MEDDRKGY - DRKGY, 
BLKY TO SUBBLKY, FXLN TO 
CHLKY, SFT, CHK FRMWRK, IMBD 
CAL, FREE PYR, FREE BENT, 20% 
FREE MARL, MOD GRYSHBLK STN, 
5% LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

6660' MD-6690' MD:  CHK: 80% 
(CaCO3 75%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, 
FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, 
FREE BENT, 20% FREE MARL, 
MOD GRYSHBLK STN, 5% LTOR 
MIN FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA A MARL
6684' MD 6482' TVD

6690' MD-6720' MD:  MRL: 55% 
(CaCO3 55%) MEDDRKGY - DRKGY, 
BLKY TO SUBBLKY, FXLN TO 
CHLKY, SFT, CHK FRMWRK, IMBD 
CAL, FREE PYR, FREE BENT, 45% 
FREE CHALK, NO STN, 5% LTOR 
MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

6720' MD-6750' MD:  MRL: 55% 
(CaCO3 55%) MEDDRKGY - DRKGY, 
BLKY TO SUBBLKY, FXLN TO 
CHLKY, SFT, CHK FRMWRK, IMBD 
CAL, FREE PYR, TRC FREE BENT, 
45% FREE CHALK, NO STN, 5% LTOR
MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

6750' MD-6780' MD:  MRL: 60% 
(CaCO3 50%) MEDDRKGY - DRKGY, 
BLKY TO SUBBLKY, FXLN TO 
CHLKY, SFT, CHK FRMWRK, IMBD 
CAL, FREE PYR, 15% FREE BENT, 
25% FREE CHALK, NO STN, 15% 
LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

6780' MD-6810' MD:  MRL: 60% 
(CaCO3 50%) MEDDRKGY - DRKGY, 
BLKY TO SUBBLKY, FXLN TO 
CHLKY, SFT, CHK FRMWRK, IMBD 
CAL, FREE PYR, 15% FREE BENT, 
25% FREE CHALK, NO STN, 15% 
LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

6810' MD-6840' MD:  MRL: 70% (CaCO3
45%) MEDDRKGY - DRKGY, BLKY TO 
SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CAL, FREE PYR, 10% 
FREE BENT, 20% FREE CHALK, NO 
STN, 10% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

TOOH @ 6865' MD @ 2:45 AM ON 2/25/2014 F
INTERMEDIATE CASING OPERATIONS.
 TIH @ 3:15 AM ON 2/26/2014. RESUMED DR
@ 7:30 AM ON 2/26/2014 W/ BIT #4, 6.125", H
MMD54, S/N 12041254 IN @ 6865' MD.

6840' MD-6865' MD:  MRL: 7
(CaCO3 45%) MEDDRKGY -
DRKGY, BLKY TO SUBBLK
TO CHLKY, SFT, CHK FRMW
IMBD CAL, FREE PYR, 10%
BENT, 20% FREE CHALK, N
10% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED S
CUT, HVY BLSHWT RNG

MD 6661 TVD 6474.46
INC 68.79 AZ 269.56
VS 539.33

MD 6709 TVD 6490.37
INC 72.49 AZ 268.88
VS 584.54

MD 6755 TVD 6502.56
INC 76.75 AZ 268.66
VS 628.84

MD 6812 TVD 6513.21
INC 81.71 AZ 269.67
VS 684.74



CJS

4500

TG, C1-C4

-500

TRIP GAS 1118u

NEW PIPE TALLY

INACCURATE GAS DATA COMBINATION OF EQUIPMENT FAILURE AND FROZEN GAS SAMPLE LINE FROM 6865' MD 
TO 6980' MD

CG 1973u CG 2615u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

12:01AM
2/26/2014
DAY 05
85 FT/24HRS

WOB 16.7K
PP 3424
RPM 80
SPM 67/0

6900 6950 7000 7050
NIOBRARA A MARL 7050

6375 TVD

6525

6675

TOOH @ 6865' MD @ 2:45 AM ON 2/25/2014 FOR 

 TIH @ 3:15 AM ON 2/26/2014. RESUMED DRILLING 
@ 7:30 AM ON 2/26/2014 W/ BIT #4, 6.125", HDBS 

6840' MD-6865' MD:  MRL: 70% 
(CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN 
TO CHLKY, SFT, CHK FRMWRK, 
IMBD CAL, FREE PYR, 10% FREE 
BENT, 20% FREE CHALK, NO STN, 
10% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 

6900' MD-6950' MD:  MRL: 90% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 10% FREE 
CHALK, TRC GRYSHBLK STN, 10% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

SWITCHING TO 50FT SAMPLE INTERVAL

6950' MD-7000' MD:  MRL: 95% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 5% FREE 
CHALK, TRC GRYSHBLK STN, 10% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7000' MD-7050' MD:  MRL: 95% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 5% FREE 
CHALK, TRC GRYSHBLK STN, 10% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7050' MD-7100' MD:  MRL: 100% (CaCO3
DRKGY, BLKY TO SUBBLKY, FXLN TO 
FRMWRK, IMBD CAL, FREE PYR, TRC 
GRYSHBLK STN, 10% LTOR MIN FLOR,
IMMED STRMG CUT, HVY BLSHWT RN

MD 6960 TVD 6529.54
INC 85.62 AZ 271.39
VS 831.36

MD 7053 TVD 6536.44
INC 85.87 AZ 271.28
VS 923.73



4500

TG, C1-C4

-500

CG 2677u CG 2340u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

7100 7150 7200 7250 730
NIOBRARA A MARL 7050' MD - 7100' MD

6375 TVD

6525

6675

7050' MD-7100' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, TRC 
GRYSHBLK STN, 10% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

7100' MD-7150' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, TRC 
GRYSHBLK STN, 10% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

7150' MD-7200' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, TRC 
GRYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

7200' MD-7250' MD:  MRL: 90% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 10% FREE 
CHALK, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7250' MD-7300' MD:  MRL: 95% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 5% FREE 
CHALK, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MD 7147 TVD 6541.29
INC 88.21 AZ 269.97
VS 1017.32

MD 7239 TVD 6543.03
INC 89.63 AZ 270.5
VS 1109.07



4500

TG, C1-C4

-500

CG 2117u

CG 2418u

CG 2491u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

7300 7350 7400 7450 7500
NIOBRARA A MARL 7350' MD - 7400' MD

6375 TVD

6525

6675

7300' MD-7350' MD:  MRL: 80% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 20% FREE 
CHALK, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7350' MD-7400' MD:  MRL: 90% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 10% FREE 
CHALK, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7400' MD-7450' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, TRC 
GRYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

7450' MD-7500' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, TRC 
GRYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

7500' MD-7550' MD:  MRL:
DRKGY, BLKY TO SUBBL
FRMWRK, IMBD CAL, FR
GRYSHBLK STN, 5% LTOR
IMMED STRMG CUT, HVY

MD 7333 TVD 6541.28
INC 92.5 AZ 268.16
VS 1202.89

MD 7424 TVD 6538.19
INC 91.39 AZ 267.94
VS 1293.79

MD
IN
VS



4500

TG, C1-C4

-500

CG 2244u CG 2334u DEPTH 7677'
WT 9.10
VIS 33
PH 10.2
FIL 9.6
CL 3300
CAL 20

H2O 96.2
OIL 0.0
LGS 12.0
GELS 2/5/6 

PV 6
YP 7
CK 1/0
SOL 3.4

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

7550 7600 7650 7700
NIOBRARA A MARL 7650' MD - 7700' MD

6375 TVD

6525

6675

7500' MD-7550' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, TRC 
GRYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

7550' MD-7600' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7600' MD-7650' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7650' MD-7700' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7700' MD-7750' MD:  MRL: 100% (CaCO3 40%) MEDDR
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, C
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN P
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLO
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHW

MD 7518 TVD 6535.99
INC 91.29 AZ 268.26
VS 1387.71

MD 7612 TVD 6533.9
INC 91.26 AZ 269.19
VS 1481.6

MD 7705 TVD 6532.98
INC 89.88 AZ 268.93
VS 1574.47



4500

TG, C1-C4

-500

CG 2359u CG 2916u CG 229

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

7750 7800 7850 7900 7950

6375 TVD

6525

6675

7700' MD-7750' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7750' MD-7800' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7800' MD-7850' MD:  MRL: 95% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, 5% 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7850' MD-7900' MD:  MRL: 95% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, 5% 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7900' MD-7950' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7950' MD-800
DRKGY, BLK
FRMWRK, IM
FREE BENT, 
BLSHWT O F

MD 7800 TVD 6534.2
INC 88.64 AZ 269.24
VS 1669.34

MD 7894 TVD 6536.07
INC 89.08 AZ 269.41
VS 1763.18



4500

TG, C1-C4

-500

CG 2291u CG 2984u CG 2493u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

8000 8050 8100 8150
NIOBRARA A MARL 7950' MD - 8000' MD

6375 TVD

6525

6675

7950' MD-8000' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8000' MD-8050' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8050' MD-8100' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8100' MD-8150' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8150' MD-8200' MD:  MRL: 100% (CaCO3
DRKGY, BLKY TO SUBBLKY, FXLN TO 
FRMWRK, IMBD CAL, FREE PYR, IMBD
FREE BENT, TRC GRYSHBLK STN, 5% 
BLSHWT O FLOR, IMMED STRMG CUT

MD 7989 TVD 6537.32
INC 89.42 AZ 268.82
VS 1858.05

MD 8084 TVD 6538.1
INC 89.63 AZ 269.49
VS 1952.92

M
IN
V



TW

4500

TG, C1-C4

-500

CG 2360u CG 2369u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

WOB 15.1K
PP 3543
RPM 80
SPM 0/67

8200 8250 8300 8350 840
NIOBRARA A MARL 8250' MD - 8300' MD

6375 TVD

6525

6675

8150' MD-8200' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8200' MD-8250' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8250' MD-8300' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8300' MD-8350' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8350' MD-8400' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MD 8179 TVD 6537.93
INC 90.58 AZ 269.52
VS 2047.76

MD 8274 TVD 6538.52
INC 88.71 AZ 268.17
VS 2142.65

MD 8369 TVD 6540.23
INC 89.23 AZ 268.15
VS 2237.58



TW

4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

CG 2263u CG 2767u CG 2

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

8400 8450 8500 8550 8600
NIOBRARA A MARL 8550' MD - 8600' MD

6375 TVD

6525

6675

6375 TVD

6525

6675

8400' MD-8450' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8450' MD-8500' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8500' MD-8550' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8550' MD-8600' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8600' MD-8650' MD:  MRL: 
DRKGY, BLKY TO SUBBLK
FRMWRK, IMBD CAL, FRE
FREE BENT, TRC GRYSHB
BLSHWT O FLOR, IMMED 

MD 8463 TVD 6540.79
INC 90.09 AZ 269.24
VS 2331.48

MD 8558 TVD 6540.35
INC 90.43 AZ 268.2
VS 2426.39



4500

TG, C1-C4

-500

CG 2588u CG 2065u CG 2073u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

8650 8700 8750 8800

6375 TVD

6525

6675

8600' MD-8650' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8650' MD-8700' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8700' MD-8750' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8750' MD-8800' MD:  MRL: 95% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, 5% FREE CHALK, TRC GRYSHBLK STN, 5% LTOR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

8800' MD-8850' MD:  MRL: 100% (CaCO3 40%) MEDDR
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, C
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN P
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLO
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT

MD 8653 TVD 6539.97
INC 90.03 AZ 270.08
VS 2521.26

MD 8748 TVD 6539.33
INC 90.74 AZ 269.71
VS 2616.06



4500

TG, C1-C4

-500

CG 2199u
CG 2066u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

8850 8900 8950 9000 9050
NIOBRARA A MARL 8850' MD - 8900' MD

6375 TVD

6525

6675

8800' MD-8850' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8850' MD-8900' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8900' MD-8950' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8950' MD-9000' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9000' MD-9050' MD:  MRL: 95% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, 5% FREE CHALK, TRC GRYSHBLK STN, 5% LTOR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9050' MD-910
DRKGY, BLK
FRMWRK, IM
FREE BENT, 
LTOR MIN FL
HVY BLSHW

MD 8842 TVD 6538.91
INC 89.78 AZ 269.78
VS 2709.87

MD 8937 TVD 6538.99
INC 90.12 AZ 268.24
VS 2804.76

MD 9032 TVD 6538.73
INC 90.19 AZ 269.66
VS 2899.64



4500

TG, C1-C4

-500

CG 1836u CG 1601u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

9100 9150 9200 9250
NIOBRARA A MARL 9150' MD - 9200' MD

6375 TVD

6525

6675

9050' MD-9100' MD:  MRL: 90% (CaCO3 50%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC
FREE BENT, 10% FREE CHALK, TRC GRYSHBLK STN, 5% 
LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT,
HVY BLSHWT RNG

9100' MD-9150' MD:  MRL: 95% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, 5% FREE CHALK, TRC GRYSHBLK STN, 5% LTOR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9150' MD-9200' MD:  MRL: 95% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, 5% 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9200' MD-9250' MD:  MRL: 95% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, 5% 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9250' MD-9300' MD:  MRL: 95% (CaCO3 4
DRKGY, BLKY TO SUBBLKY, FXLN TO C
FRMWRK, IMBD CAL, FREE PYR, IMBD
FREE BENT, TRC GRYSHBLK STN, 5% L
BLSHWT O FLOR, IMMED STRMG CUT,

MD 9127 TVD 6539.24
INC 89.2 AZ 269.89
VS 2994.45

MD 9220 TVD 6539.86
INC 90.03 AZ 270.11
VS 3087.25



4500

TG, C1-C4

-500

CG 2097u CG 2201u CG 2289u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

12:01AM
2/27/2014
DAY 06
2422 FT/24HRS

WOB 9.1K
PP 3165 
RPM 0
SPM 67/0

9300 9350 9400 9450 950
NIOBRARA A MARL 9450' MD - 9500' MD

6375 TVD

6525

6675

9250' MD-9300' MD:  MRL: 95% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, 5% 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9300' MD-9350' MD:  MRL: 90% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, 10% 
FREE BENT, TRC GRYSHBLK STN, 10% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9350' MD-9400' MD:  MRL: 90% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, 10% 
FREE BENT, TRC GRYSHBLK STN, 10% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9400' MD-9450' MD:  MRL: 90% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, 10% 
FREE BENT, TRC GRYSHBLK STN, 10% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9450' MD-9500' MD:  MRL: 95% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, 5% 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MD 9316 TVD 6541.23
INC 88.34 AZ 269.46
VS 3183.04

MD 9411 TVD 6543.6
INC 88.8 AZ 269.38
VS 3277.86



4500

TG, C1-C4

-500

CG 2425u CG 2354u DEPTH 9670'
WT 9.20
VIS 34
PH 9.3
FIL 8.2
CL 3100
CAL 40

H2O 94.8
OIL 0.0
LGS 29.9
GELS 3/6/8 

PV 8
YP 8
CK 1/0
SOL 4.9

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

9500 9550 9600 9650 9700

6375 TVD

6525

6675

9500' MD-9550' MD:  MRL: 95% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, 5% FREE CHALK, TRC GRYSHBLK STN, 5% LTOR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9550' MD-9600' MD:  MRL: 95% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, 
TRC FREE BENT, 5% FREE CHALK, TRC GRYSHBLK STN, 
5% LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

9600' MD-9650' MD:  MRL: 95% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, 5% FREE CHALK, TRC GRYSHBLK STN, 5% LTOR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9650' MD-9700' MD:  MRL: 95% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, 5% 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9700' MD-9750' MD:  MRL: 
DRKGY, BLKY TO SUBBLK
FRMWRK, IMBD CAL, FRE
FREE BENT, TRC GRYSHB
BLSHWT O FLOR, IMMED 

MD 9506 TVD 6545.42
INC 89.01 AZ 268.54
VS 3372.73

MD 9600 TVD 6545.47
INC 90.93 AZ 270.45
VS 3466.57

MD 9695 TVD 6544.6
INC 90.12 AZ 270.87
VS 3561.27



CJS

4500

TG, C1-C4

-500

CG 2470u CG 2330u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

WOB 25.5K
PP 3972 
RPM 85
SPM 62/0

9750 9800 9850 9900
NIOBRARA A MARL 9750' MD - 9800' MD

6375 TVD

6525

6675

9700' MD-9750' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9750' MD-9800' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9800' MD-9850' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9850' MD-9900' MD:  MRL: 95% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, 5% FREE CHALK, TRC GRYSHBLK STN, 5% LTOR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9900' MD-9950' MD:  MRL: 95% (CaCO3 45%) MEDDRK
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, C
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN P
FREE BENT, 5% FREE CHALK, TRC GRYSHBLK STN,
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CU
BLSHWT RNG

MD 9790 TVD 6544.65
INC 89.82 AZ 270.37
VS 3655.99

MD 9885 TVD 6544.64
INC 90.19 AZ 270.31
VS 3750.74



4500

TG, C1-C4

-500

CG 2629u CG 2430u CG 3067u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

9950 10000 10050 10100 10150
NIOBRARA A MARL 10000' MD - 10100' MD

6375 TVD

6525

6675

9900' MD-9950' MD:  MRL: 95% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, 5% FREE CHALK, TRC GRYSHBLK STN, 5% LTOR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

9950' MD-10000' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10000' MD-10050' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10050' MD-10100' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10100' MD-10150' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10150' MD-10
DRKGY, BLK
FRMWRK, IM
FREE BENT, 
BLSHWT O F

MD 9980 TVD 6544.46
INC 90 AZ 270.37
VS 3845.49

MD 10075 TVD 6544.46
INC 90 AZ 270.2
VS 3940.25



4500

TG, C1-C4

-500

EQUIPMENT ERROR 
FROM 10164' MD TO 
10176' MD

CG 2496u CG 2827u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

EQUIPMENT 
ERROR FROM 
10164' MD TO 10176'
MD

10200 10250 10300 10350
NIOBRARA A MARL 10350

6375 TVD

6525

6675

10150' MD-10200' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10200' MD-10250' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10250' MD-10300' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10300' MD-10350' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10350' MD-10400' MD:  MRL: 100% (CaC
DRKGY, BLKY TO SUBBLKY, FXLN TO 
FRMWRK, IMBD CAL, FREE PYR, IMBD
FREE BENT, TRC GRYSHBLK STN, 5% 
BLSHWT O FLOR, IMMED STRMG CUT

MD 10171 TVD 6544.59
INC 89.85 AZ 269.5
VS 4036.05

MD 10265 TVD 6545.02
INC 89.63 AZ 268.94
VS 4129.92

MD 10360 TVD 6545.42
INC 89.88 AZ 268.83
VS 4224.81



4500

TG, C1-C4

-500

CG 2690u CG 2148u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

10400 10450 10500 10550 106
NIOBRARA A MARL 10350' MD - 10400' MD

6375 TVD

6525

6675

10350' MD-10400' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10400' MD-10450' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10450' MD-10500' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10500' MD-10550' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10550' MD-10600' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MD 10454 TVD 6545.06
INC 90.56 AZ 269.57
VS 4318.68

MD 10549 TVD 6545.39
INC 89.04 AZ 269.33
VS 4413.52



4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

CG 2595u CG 2292u

CG 1606u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

10600 10650 10700 10750 10800
NIOBRARA A MARL 10650' MD - 10700' MD

6375 TVD

6525

6675

6375 TVD

6525

6675

10600' MD-10650' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10650' MD-10700' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10700' MD-10750' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10750' MD-10800' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
FREE BENT, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10800' MD-10850' MD:  MRL
DRKGY, BLKY TO SUBBLK
FRMWRK, IMBD CAL, FRE
GRYSHBLK STN, 0% LTOR
IMMED STRMG CUT, HVY B

MD 10644 TVD 6546.75
INC 89.32 AZ 269.92
VS 4508.34

MD 10739 TVD 6547.22
INC 90.12 AZ 270.02
VS 4603.14



4500

TG, C1-C4

-500

EQUIPMENT 
ERROR FROM 
10884' MD TO 
10898' MD

CG 1025u CG 2943u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

EQUIPMENT 
ERROR FROM 
10884' MD TO 
10898' MD

WOB 15.5K
PP 3960
RPM 85
SPM 65/0

10850 10900 10950 11000
NIOBRARA B MARL 10950' MD - 11000' MD

6375 TVD

6525

6675

10800' MD-10850' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
GRYSHBLK STN, 0% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

10850' MD-10900' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
GRYSHBLK STN, 0% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

10900' MD-10950' MD:  MRL: 100% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
GRYSHBLK STN, 0% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

10950' MD-11000' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, IMBD MICROXLN PYR, TRC 
GRYSHBLK STN, 0% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

11000' MD-11056' MD:  MRL: 100% (CaCO3 40%) MEDD
BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK FRM
FREE PYR, IMBD MICROXLN PYR, TRC GRYSHBLK S
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, H

MD 10834 TVD 6547.57
INC 89.45 AZ 269.82
VS 4697.93

MD 10928 TVD 6548.1
INC 89.91 AZ 269.62
VS 4791.75

MD 10992 TVD 6548.08
INC 90.12 AZ 269.52
VS 4855.64



BOTTOMS UP GAS 
1418u

DRILLERS TD @ 11056' 
MD @ 11:00 AM ON 
2/27/2014

11050 11100

11000' MD-11056' MD:  MRL: 100% (CaCO3 40%) MEDDRKGY - DRKGY, 
BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK FRMWRK, IMBD CAL, 
FREE PYR, IMBD MICROXLN PYR, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

TD @ 11056' MD

RELEASED ON 2/27/2014

THANK YOU FROM
CASEY SENSECQUA, 
TOM WACHOLZ
AND HORIZON WELL 
LOGGING, LLC

MD 11056 TVD 6547.95
INC 90.12 AZ 269.52
VS 4919.53

PTB


