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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

3150

TG, C1-C4

-350

3150

TG, C1-C4

-350

Scale Change

5400

TG, C1-C4

-600

CONNECTIONS MARKED 
WITH RED TRIANGLES

GAS SCALE: -350u TO 3150u
(350 UNITS/DIVISION)

DRILLING ON WATER BASED MUD

DEPTH 5509'
WT 10.70
VIS 42
PH 9.6
FIL 6.8
CL 1900

CAL 0
H2O 89.0
OIL 0.3
LGS 25.3
GEL 5/45/72

PV 15
YP 15
CK 1/0
SOL 10.5

CG 997u (600 UNITS/DIVISION)

GAS SCALE: -600u TO 5400u

600

ROP (Ft/Hr)

0

350

Gamma (API)

0

600

ROP (Ft/Hr)

0

350

Gamma (API)

0

ROP SCALE: 0 TO 600

GAMMA SCALE: 0 TO 350
ORIGINAL DATA AS RECEIVED

SLIDE=RED
ROTATE=WHITE

WOB 14.2K
PP 3970
RPM 0
SPM 79/78

WOB 15.7K
PP 3997
RPM 0
SPM 79/78

WOB 19.0K
PP 4293
RPM 30
SPM 79/78

5500 5550 5600 5650
TEEPEE BUTTES - 4560' MD 4512' TVD SHARON SPRINGS - 5624' MD 5440' TVD

5325 TVD

5475

5625

5325 TVD

5475

5625

NOBLE ENERGY INC.   
GRADISHAR STATE LD11-73-1AHN
HORIZONTAL 
2-T9N-R58W
330' FSL, 1100' FEL
WELD CO., CO

H&P 343

COMMENCED LOGGING @ 5520' MD @ 6:00 AM ON
01/04/2015 W/BIT #2, SIZE 8.75", SMITH SDi519, (S/N) JJ7995 IN @ 
1231' MD.

LOGGERS: 
TOM WACHOLZ
SCOTT HANEY

TEEPEE BUTTES
4560' MD 4512' TVD

5530' MD-5560' MD: SLTYSH: 65% 
LTGY - MEDGY, PRED SUBBLKY TO 
SUBSPLT, SLTY TO F TXT, FREE 
CALC, IMBD PYR, FREE SLTST, NO 
STN, NO FLOR, FNT BLSHWT O 
FLOR, MOD LZY CUT, LT BRIYL RNG

5560' MD-5590' MD: SLTYSH: 65% 
LTGY - MEDGY, PRED SUBBLKY TO 
SUBSPLT, SLTY TO F TXT, FREE 
CALC, IMBD PYR, FREE SLTST, NO 
STN, NO FLOR, FNT BLSHWT O 
FLOR, MOD LZY CUT, LT BRIYL RNG

5590' MD-5620' MD: SLTYSH: 90% 
LTGY - MEDGY, PRED SUBBLKY TO 
SUBSPLT, SLTY TO F TXT, FREE 
CALC, IMBD PYR, ABDT FREE BENT, 
FREE SLTST, 20% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

5620' MD-5650' MD: SLTYSH: 50% 
LTGY - MEDGY, PRED SUBBLKY TO 
SUBSPLT, SLTY TO F TXT, FREE 
CALC, IMBD PYR, ABDT FREE 
BENT, FREE SLTST, FREE CHK, 
FREE MRL, 20% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

SHARON SPRINGS
5624' MD 5440' TVD

5650' MD-568
60%) MOTT L
TO SUBBLK
CHK FRMWR
PYR, TRC FR
MRL, FREE S
STN, 10% LTO
BLSHWT O F
CUT, HVY BL

MD 5546 TVD 5399.48
INC 52.8 AZ 179.69
VS 466.44

MD 5594 TVD 5425.85
INC 60.5 AZ 180.86
VS 506.29

MD 5642 TVD 5449.19
INC 61.3 AZ 180.91
VS 548.04



5400

TG, C1-C4

-600

Scale Change

CG 5190u CG 2058u

600

ROP (Ft/Hr)

0

350

Gamma (API)

0

5700 5750 5800 5850
NIOBRARA A CHALK - 5664' MD 5459' TVD NIOBRARA A MARL - 5729' MD 5487' TVD NIOBRARA B CHALK - 5804' MD 5511' TVD

5400 TVD

5550

5700

Scale Change

5400 TVD

5550

5700

5650' MD-5680' MD: CHK: 70% (CaCO3 
60%) MOTT LTGY - MEDDRKGY, BLKY
TO SUBBLKY, FXLN TO CHLKY, SFT, 
CHK FRMWRK, IMBD CALC, FREE 
PYR, TRC FREE BENT, 20% FREE 
MRL, FREE SLTY SH, TRC GRYSHBLK
STN, 10% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

NIOBRARA A CHALK
5664' MD 5459' TVD

5680' MD-5710' MD: CHK: 90% (CaCO3 
70%) MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, FXLN TO CHLKY, SFT, 
CHK FRMWRK, IMBD CALC, FREE 
PYR, FREE BENT, 10% FREE MRL, TRC
GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

TVD SCALE: 5400' TVD - 5700' TVD

5710' MD-5740' MD: MRL: 60% (CaCO3 
45%) MEDDRKGY - DRKGY, BLKY TO 
SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CAL, FREE PYR, 
FREE BENT, 40% CHK, NO STN, 5% 
LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA A MARL
5729' MD 5487' TVD

5740' MD-5770' MD: MRL: 70% (CaCO3
45%) MEDDRKGY - DRKGY, BLKY TO 
SUBBLKY, FXLN TO CHLKY, SFT, 
CHK FRMWRK, IMBD CAL, FREE 
PYR, FREE BENT, 30% CHK, NO STN, 
5% LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

5770' MD-5800' MD: MRL: 60% 
(CaCO3 45%) MEDDRKGY - DRKGY, 
BLKY TO SUBBLKY, FXLN TO 
CHLKY, SFT, CHK FRMWRK, IMBD 
CAL, FREE PYR, FREE BENT, 40% 
CHK, NO STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

5800' MD-5830' MD: CHK: 70% (CaCO3 
60%) MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, FXLN TO CHLKY, SFT, 
CHK FRMWRK, IMBD CALC, FREE 
PYR, TRC FREE BENT, 30% FREE 
MRL, TRC GRYSHBLK STN, TRC 
LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA B CHALK
5804' MD 5511' TVD

5830' MD-5860' MD: CHK: 80% 
(CaCO3 65%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, 
FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 
TRC FREE BENT, 20% FREE MRL, 
TRC GRYSHBLK STN, TRC LTOR 
MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

5860' MD-5890' MD: CHK: 
65%) MOTT LTGY - MEDD
BLKY TO SUBBLKY, FXLN
CHLKY, SFT, CHK FRMWR
CALC, FREE PYR, TRC FR
20% FREE MRL, TRC GRY
STN, TRC LTOR MIN FLOR
BLSHWT O FLOR, IMMED
CUT, HVY BLSHWT RNG

MD 5736 TVD 5490.46
INC 66.6 AZ 180.59
VS 632.07

MD 5832 TVD 5519.36
INC 78.3 AZ 178.83
VS 722.84



SH TW SH

5400

TG, C1-C4

-600

CG 4495u DEPTH 5964'
WT 10.95
VIS 36
PH 9.4
FIL 6.0
CL 1700
CAL 20
H2O 88.0

TG 48u

OIL 0.0
LGS 31.0
GEL 2/8/12
PV 10
YP 8
CK 1/0
SOL 11.7

NEW PIPE TALLY

CG 4446u

Scale Change

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 44.6K
PP 4148
RPM 0
SPM 78/78

WOB 4.9K
PP 3865
RPM 30
SPM 79/78

12:01AM
01/05/2015
DAY 05
695 FT/24HRS

WOB 16.4K
PP 2760
RPM 60
SPM 39/39

GAMMA SCALE: 0 TO 
250
ORIGINAL DATA AS 
RECEIVED

5900 5950 6000 6050 610
NIOBRARA B CHALK 5950' MD - 6000' MD

5400 TVD

5550

5700

5860' MD-5890' MD: CHK: 80% (CaCO3
65%) MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, FXLN TO 
CHLKY, SFT, CHK FRMWRK, IMBD 
CALC, FREE PYR, TRC FREE BENT, 
20% FREE MRL, TRC GRYSHBLK 
STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG 

5890' MD-5920' MD: CHK: 60% (CaCO3 
50%) MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, FXLN TO CHLKY, SFT, 
CHK FRMWRK, IMBD CALC, FREE 
PYR, TRC FREE BENT, 40% FREE 
MRL, TRC GRYSHBLK STN, TRC 
LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

5920' MD-5950' MD: CHK: 80% (CaCO3 
65%) MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, FXLN TO CHLKY, SFT, 
CHK FRMWRK, IMBD CALC, FREE 
PYR, TRC FREE BENT, 20% FREE 
MRL, TRC GRYSHBLK STN, TRC 
LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

5950' MD-6000' MD: CHK: 70% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 30% 
FREE MRL, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

SWITCHING TO 50FT SAMPLE INTERVAL

TIH @ 4:15 PM ON 01/05/2014. RESUMED DRILLING 
@ 10:20 PM ON 01/05/2014 W/ BIT #3, 6.125", SMITH 
SDi516, S/N JJ8660 @ 5964' MD.

TOOH @ 11:45 AM ON 01/04/14 @ 5964' MD FOR 
INTERMEDIATE CASING OPERATIONS.

6000' MD-6050' MD: CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 10% 
FREE MRL, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

6050' MD-6100' MD: CHK: 80% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 20% 
FREE MRL, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MD 5907 TVD 5532.36
INC 81.74 AZ 178.4
VS 796.03

MD 5999 TVD 5543.32
INC 84.57 AZ 178.14
VS 886.48

MD 6092 T
INC 88.98 A
VS 978.47



5400

TG, C1-C4

-600

Scale Change

10800

TG, C1-C4

-1200

CG 4785u CG 4510u

GAS SCALE: -1200u TO 10800u
(1200 UNITS/DIVISION)

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12:01AM
01/06/2015
DAY 06
279 FT/24HRS

WOB 22.5K
PP 3115
RPM 100
SPM 39/39

6100 6150 6200 6250 6300
NIOBRARA B CHALK 6250' MD - 6300' MD

5400 TVD

5550

5700

6100' MD-6150' MD: CHK: 70% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 30% 
FREE MRL, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

6150' MD-6200' MD: CHK: 70% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 30% 
FREE MRL, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

6200' MD-6250' MD: CHK: 75% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 25% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED
STRMG CUT, HVY BLSHWT RNG

6250' MD-6300' MD: CHK: 70% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 30% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

6300' MD-6350' MD: CHK:
MEDDRKGY, BLKY TO SU
FRMWRK, IMBD CALC, F
GRYSHBLK STN, NO MIN
IMMED STRMG CUT, HVY

MD 6092 TVD 5548.55
INC 88.98 AZ 179.01

MD 6185 TVD 5549.25
INC 90.15 AZ 180.21
VS 1070.84

MD 6278 TVD 5548.97
INC 90.18 AZ 179.47
VS 1163.25



10800

TG, C1-C4

-1200

CG 5306u
CG 5909u CG 6041u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

6350 6400 6450 6500

5400 TVD

5550

5700

6300' MD-6350' MD: CHK: 60% (CaCO3 55%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 40% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

6350' MD-6400' MD: CHK: 70% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 30% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

6400' MD-6450' MD: CHK: 80% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 20% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

6450' MD-6500' MD: CHK: 85% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 15% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

6500' MD-6550' MD: CHK: 95% (CaCO3 70%) MOTT LT
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, S
FRMWRK, IMBD CALC, FREE PYR, 5% FREE MRL, T
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FL
IMMED STRMG CUT, HVY BLSHWT RNG

MD 6370 TVD 5549.22
INC 89.51 AZ 178.45
VS 1254.5

MD 6463 TVD 5548.87
INC 90.92 AZ 181.29
VS 1346.91



10800

TG, C1-C4

-1200

CG 5718u

CG 5506u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

6550 6600 6650 6700 6750
NIOBRARA B CHALK 6550' MD - 6600' MD

5400 TVD

5550

5700

6500' MD-6550' MD: CHK: 95% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 5% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 

6550' MD-6600' MD: CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 10% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

6600' MD-6650' MD: CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 10% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

6650' MD-6700' MD: CHK: 70% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 30% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

6700' MD-6750' MD: CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 10% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED
STRMG CUT, HVY BLSHWT RNG

6750' MD-680
MEDDRKGY,
FRMWRK, IM
GRYSHBLK S
IMMED STRM

MD 6555 TVD 5549.12
INC 88.77 AZ 181.53
VS 1438.57

MD 6648 TVD 5551.1
INC 88.8 AZ 180.9
VS 1531.19

MD 6740 TVD 5553.15
INC 88.64 AZ 180.85
VS 1622.76



10800

TG, C1-C4

-1200

CG 6401u

DEPTH 6880'
WT 10.30
VIS 35

CG 5626u

PH 10.5
FIL 8.0
CL 1700
CAL 20
H2O 90.0
OIL 0.3

LGS 35.5
GEL 3/25/38
PV 11
YP 10
CK 1/0
SOL 9.5

CG 5

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

6800 6850 6900 6950
NIOBRARA B CHALK 6850' MD - 6900' MD

5400 TVD

5550

5700

6750' MD-6800' MD: CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 10% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

6800' MD-6850' MD: CHK: 80% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 20% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

6850' MD-6900' MD: CHK: 60% (CaCO3 55%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 40% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

6900' MD-6950' MD: CHK: 95% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 5% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

6950' MD-7000' MD: CHK: 90% (CaCO3 7
MEDDRKGY, BLKY TO SUBBLKY, FXLN
FRMWRK, IMBD CALC, FREE PYR, TR
FREE MRL, TRC GRYSHBLK STN, TRC
BLSHWT O FLOR, IMMED STRMG CUT

MD 6833 TVD 5555.33
INC 88.67 AZ 180.27
VS 1715.27

MD 6925 TVD 5557.31
INC 88.86 AZ 179.88
VS 1806.71



10800

TG, C1-C4

-1200

CG 5369u CG 5620u CG 4742u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7000 7050 7100 7150 720
NIOBRARA B CHALK 7150' MD - 7200' MD

5400 TVD

5550

5700

6950' MD-7000' MD: CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 10% 
FREE MRL, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7000' MD-7050' MD: CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 10% FREE 
MRL, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7050' MD-7100' MD: CHK: 95% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 5% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

7100' MD-7150' MD: CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 10% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

7150' MD-7200' MD: CHK: 95% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 5% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

MD 7020 TVD 5559.12
INC 88.95 AZ 180.07
VS 1901.12

MD 7114 TVD 5560.1
INC 89.85 AZ 180.63
VS 1994.62



TW

10800

TG, C1-C4

-1200

10800

TG, C1-C4

-1200

CG 3700u CG 6114u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 25.8K
PP 3885
RPM 100
SPM 39/39

7200 7250 7300 7350 7400

5400 TVD

5550

5700

5400 TVD

5550

5700

7200' MD-7250' MD: CHK: 95% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 5% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

7250' MD-7300' MD: CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 10% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

7300' MD-7350' MD: CHK: 85% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 15% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED
STRMG CUT, HVY BLSHWT RNG

7350' MD-7400' MD: CHK: 70% (CaCO3 55%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 30% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

7400' MD-7450' MD: CHK: 6
MEDDRKGY, BLKY TO SUB
FRMWRK, IMBD CALC, FR
GRYSHBLK STN, NO MIN F
STRMG CUT, HVY BLSHW

MD 7209 TVD 5559.77
INC 90.56 AZ 180.73
VS 2089.16

MD 7304 TVD 5558.7
INC 90.74 AZ 180.74
VS 2183.71

MD 7399 TVD 5558.7
INC 89.26 AZ 180.49
VS 2278.25



Scale Change

3150

TG, C1-C4

-350

CG 3589u CG 6949u GAS BUSTER ONLINE @ 7567' MD @ 
7:00 AM on 1/6/15.

GAS SCALE: -350u TO 3150u

(350 UNITS/DIVISION)

C

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7450 7500 7550 7600
NIOBRARA B CHALK 7450' MD - 7500' MD

5400 TVD

5550

5700

7400' MD-7450' MD: CHK: 60% (CaCO3 45%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 40% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

7450' MD-7500' MD: CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 10% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

7500' MD-7550' MD: CHK: 95% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 5% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

7550' MD-7600' MD: CHK: 95% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 5% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

7600' MD-7650' MD: CHK: 95% (CaCO3 70%) MOTT LT
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, S
FRMWRK, IMBD CALC, FREE PYR, 5% FREE MRL, TR
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLO
STRMG CUT, HVY BLSHWT RNG

MD 7494 TVD 5559.41
INC 89.88 AZ 180.64
VS 2372.77

MD 7589 TVD 5559.59
INC 89.91 AZ 181.79
VS 2467.4



3150

TG, C1-C4

-350

CG 2236u CG 2232u CG 2096u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 24.9K
PP 3225
RPM 99
SPM 40/39

7650 7700 7750 7800 7850
NIOBRARA B CHALK 7750' MD - 7800' MD

5400 TVD

5550

5700

7600' MD-7650' MD: CHK: 95% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 5% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 

7650' MD-7700' MD: CHK: 80% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 20% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

7700' MD-7750' MD: CHK: 95% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 5% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

7750' MD-7800' MD: CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 10% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

7800' MD-7850' MD: CHK: 85% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 15% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

7850' MD-7900
MEDDRKGY, 
FRMWRK, IM
GRYSHBLK S
STRMG CUT,

MD 7684 TVD 5560.43
INC 89.08 AZ 179.09
VS 2561.9

MD 7779 TVD 5562.22
INC 88.77 AZ 178.26
VS 2656.05



3150

TG, C1-C4

-350

CG 2333u
CG 2460u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7900 7950 8000 8050
NIOBRARA B CHALK 80

Scale Change

5450 TVD

5600

5750

7850' MD-7900' MD: CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 10% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

7900' MD-7950' MD: CHK: 65% (CaCO3 55%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 35% FREE MRL, ABDT FREE
CALC, TRC GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7950' MD-8000' MD: CHK: 70% (CaCO3 55%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 30% FREE MRL, ABDT 
FREE CALC, TRC GRYSHBLK STN, NO MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8000' MD-8050' MD: CHK: 60% (CaCO3 50%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, ABDT 
FREE CALC, 40% FREE MRL, TRC GRYSHBLK STN, TRC LTOR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

TVD SCALE: 5450' TVD - 5750' TVD

8050' MD-8100' MD: CHK: 65% (CaCO3 5
MEDDRKGY, BLKY TO SUBBLKY, FXLN
FRMWRK, IMBD CALC, FREE PYR, FRE
CALC, 35% FREE MRL, TRC GRYSHBLK
FLOR, FNT BLSHWT O FLOR, IMMED S
BLSHWT RNG

MD 7874 TVD 5564.75
INC 88.18 AZ 177.5
VS 2749.99

MD 7969 TVD 5568.28
INC 87.56 AZ 176.87
VS 2843.74

MD 8064 TVD 5570.78
INC 89.41 AZ 179.18
VS 2937.71



3150

TG, C1-C4

-350

CG 1719u CG 2119u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8100 8150 8200 8250 830
NIOBRARA B CHALK 8050' MD - 8100' MD NIOBRARA B MARL - 8125' MD 5571' TVD

5450 TVD

5600

5750

8050' MD-8100' MD: CHK: 65% (CaCO3 50%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, FREE BENT, ABDT FREE 
CALC, 35% FREE MRL, TRC GRYSHBLK STN, 10% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

8100' MD-8150' MD: MRL: 70% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, ABDT FREE CALC, TRC 
FREE BENT, 30% CHK, NO STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

NIOBRARA B MARL
8125' MD 5571' TVD

8150' MD-8200' MD: MRL: 95% (CaCO3 35%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, ABDT FREE CALC, TRC FREE
BENT, 5% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8200' MD-8250' MD: MRL: 70% (CaCO3 35%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, ABDT FREE CALC, TRC FREE 
BENT, 30% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8250' MD-8300' MD: MRL: 70% (CaCO3 35%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, ABDT FREE CALC, TRC 
FREE BENT, 30% CHK, NO STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MD 8064 TVD 5570.78 MD 8160 TVD 5571.84
INC 89.32 AZ 179.79
VS 3033.03

MD 8255 TVD 5573.45
INC 88.74 AZ 179.54
VS 3127.39



3150

TG, C1-C4

-350

CG 2356u

CG 2129u

CG 2869u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8300 8350 8400 8450 8500
NIOBRARA B MARL 8350' MD - 8400' MD

5450 TVD

5600

5750

8300' MD-8350' MD: MRL: 90% (CaCO3 35%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, ABDT FREE CALC, TRC 
FREE BENT, 10% CHK, NO STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8350' MD-8400' MD: MRL: 80% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, ABDT FREE CALC, TRC 
FREE BENT, 20% CHK, NO STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8400' MD-8450' MD: MRL: 80% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, FREE CALC, TRC FREE BENT,
20% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, HVY BLSHWT RNG

8450' MD-8500' MD: MRL: 90% (CaCO3 35%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, FREE CALC, TRC FREE 
BENT, 10% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT
O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8500' MD-8550' MD: MRL: 9
DRKGY, BLKY TO SUBBLK
FRMWRK, IMBD CAL, FRE
CHK, NO STN, 5% LTOR M
IMMED STRMG CUT, HVY 

MD 8350 TVD 5575.88
INC 88.34 AZ 179.16
VS 3221.67

MD 8445 TVD 5578.82
INC 88.12 AZ 179.58
VS 3315.93



3150

TG, C1-C4

-350

CG 2126u

DEPTH 8591'
WT 10.10
VIS 37
PH 9.9
FIL 7.0

CL 1600
CAL 20
H2O 91.8
OIL 0.3
LGS 17.0

GEL 4/12/16
PV 11
YP 14

CK 1/0
SOL 7.7

CG 1988u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8550 8600 8650 8700
NIOBRARA B MARL 8650' MD - 8700' MD

5450 TVD

5600

5750

8500' MD-8550' MD: MRL: 95% (CaCO3 35%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, FREE CALC, FREE BENT, 5% 
CHK, NO STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

8550' MD-8600' MD: MRL: 90% (CaCO3 35%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, FREE CALC, FREE BENT, 10% 
CHK, NO STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

8600' MD-8650' MD: MRL: 95% (CaCO3 35%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, FREE CALC, FREE BENT, 
5% CHK, NO STN, 10% LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8650' MD-8700' MD: MRL: 95% (CaCO3 35%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, FREE CALC, FREE BENT, 5% 
CHK, NO STN, 10% LTOR MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

8700' MD-8750' MD: MRL: 85% (CaCO3 40%) MEDDRK
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, C
FRMWRK, IMBD CAL, FREE PYR, ABDT FREE CALC
BENT, 15% CHK, NO STN, 10% LTOR MIN FLOR, FNT
FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MD 8540 TVD 5581.07
INC 89.17 AZ 178.79
VS 3410.18

MD 8635 TVD 5582.53
INC 89.08 AZ 178.77
VS 3504.36

MD 8730 TVD
INC 89.2 AZ 1
VS 3598.51



3150

TG, C1-C4

-350

CG 2265u CG 1718u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8750 8800 8850 8900 8950

5450 TVD

5600

5750

8700' MD-8750' MD: MRL: 85% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, ABDT FREE CALC, FREE 
BENT, 15% CHK, NO STN, 10% LTOR MIN FLOR, FNT BLSHWT O

8750' MD-8800' MD: MRL: 80% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, ABDT FREE CALC, FREE 
BENT, 20% CHK, NO STN, 10% LTOR MIN FLOR, FNT BLSHWT 
O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8800' MD-8850' MD: MRL: 80% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, ABDT FREE CALC, FREE 
BENT, 20% CHK, NO STN, 10% LTOR MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8850' MD-8900' MD: MRL: 60% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, ABDT FREE CALC, FREE 
BENT, 40% CHK, NO STN, 10% LTOR MIN FLOR, FNT BLSHWT 
O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8900' MD-8950' MD: MRL: 70% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, ABDT FREE CALC, TRC FREE 
BENT, 30% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8950' MD-9000
DRKGY, BLKY
FRMWRK, IM
20% CHK, NO
IMMED STRM

MD 8730 TVD 5583.96
INC 89.2 AZ 178.56

MD 8825 TVD 5585.6
INC 88.83 AZ 178.32
VS 3692.61

MD 8920 TVD 5587.9
INC 88.4 AZ 178
VS 3786.63



SH

3150

TG, C1-C4

-350

CG 2231u CG 2194u CG 2761u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 23.4K
PP 3515
RPM 97
SPM 40/39

9000 9050 9100 9150
NIOBRARA B MARL 8950' MD - 9000' MD NIOBRARA B CHALK - 9083' MD 5589' TVD

5450 TVD

5600

5750

8950' MD-9000' MD: MRL: 80% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, FREE CALC, TRC FREE BENT,
20% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, HVY BLSHWT RNG

9000' MD-9050' MD: MRL: 60% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE CALC, TRC FREE 
BENT, 40% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT 
O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

FAULT EXPECTED AT ~8600' MD CAME IN NEAR 9020' MD.

9050' MD-9100' MD: CHK: 70% (CaCO3 55%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC FREE 
CALC, 30% FREE MRL, TRC GRYSHBLK STN, TRC LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

NIOBRARA B CHALK
9083' MD 5589' TVD

9100' MD-9150' MD: CHK: 80% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC 
FREE CALC, 20% FREE MRL, TRC GRYSHBLK STN, TRC LTOR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9150' MD-9200' MD: CHK: 90% (CaCO3 
MEDDRKGY, BLKY TO SUBBLKY, FXLN
FRMWRK, IMBD CALC, FREE PYR, TR
FREE CALC, 10% FREE MRL, TRC GRY
LTOR MIN FLOR, FNT BLSHWT O FLO
HVY BLSHWT RNG

MD 9015 TVD 5589.38
INC 89.82 AZ 178.94
VS 3880.74

MD 9110 TVD 5589.56
INC 89.97 AZ 178.97
VS 3974.97



3150

TG, C1-C4

-350

CG 2559u CG 2972u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9200 9250 9300 9350 940
NIOBRARA B CHALK 9250' MD - 9300' MD

5450 TVD

5600

5750

9150' MD-9200' MD: CHK: 90% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC 
FREE CALC, 10% FREE MRL, TRC GRYSHBLK STN, TRC 
LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 

9200' MD-9250' MD: CHK: 95% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC 
FREE CALC, 5% FREE MRL, TRC GRYSHBLK STN, TRC LTOR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9250' MD-9300' MD: CHK: 80% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC 
FREE CALC, 20% FREE MRL, TRC GRYSHBLK STN, TRC 
LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT,
HVY BLSHWT RNG

9300' MD-9350' MD: CHK: 70% (CaCO3 55%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC 
FREE CALC, 30% FREE MRL, TRC GRYSHBLK STN, TRC 
LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, 
HVY BLSHWT RNG

9350' MD-9400' MD: CHK: 70% (CaCO3 55%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC 
FREE CALC, 30% FREE MRL, TRC GRYSHBLK STN, TRC LTOR
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

MD 9205 TVD 5589.76
INC 89.78 AZ 178.35
VS 4069.13

MD 9300 TVD 5589.97
INC 89.97 AZ 178.24
VS 4163.21

MD 93
INC 90
VS 425



3150

TG, C1-C4

-350

3150

TG, C1-C4

-350

CG 2382u CG 2290u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9400 9450 9500 9550 9600
NIOBRARA A MARL - 9544' MD 5588' TVD

5450 TVD

5600

5750

5450 TVD

5600

5750

9400' MD-9450' MD: CHK: 80% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC 
FREE CALC, 20% FREE MRL, TRC GRYSHBLK STN, TRC LTOR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

9450' MD-9500' MD: CHK: 60% (CaCO3 55%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC 
FREE CALC, 40% FREE MRL, TRC GRYSHBLK STN, TRC 
LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

9500' MD-9550' MD: MRL: 60% (CaCO3 5%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE CALC, TRC 
FREE BENT, 40% CHK, NO STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

NIOBRARA A MARL
9544' MD 5588' TVD

9550' MD-9600' MD: MRL: 65% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE CALC, TRC FREE
BENT, 35% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT
O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9600' MD-9650' MD: MRL: 6
DRKGY, BLKY TO SUBBLK
FRMWRK, IMBD CAL, FRE
BENT, 40% CHK, NO STN, T
O FLOR, IMMED STRMG C

MD 9395 TVD 5589.53
INC 90.55 AZ 177.96
VS 4257.24

MD 9490 TVD 5589
INC 90.09 AZ 176.7
VS 4351.09

MD 9585 TVD 5587.67
INC 91.51 AZ 178.82
VS 4445.02



3150

TG, C1-C4

-350

CG 1978u CG 2157u CG 2084u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 62.4K
PP 3014
RPM 0
SPM 78/0

9650 9700 9750 9800
NIOBRARA A MARL 9650' MD - 9700' MD

5450 TVD

5600

5750

9600' MD-9650' MD: MRL: 60% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE CALC, TRC FREE 
BENT, 40% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT 
O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9650' MD-9700' MD: MRL: 70% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE CALC, TRC FREE 
BENT, 30% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT 
O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9700' MD-9750' MD: MRL: 70% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE CALC, TRC FREE
BENT, 30% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT
O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9750' MD-9800' MD: MRL: 60% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE CALC, TRC 
FREE BENT, 40% CHK, NO STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9800' MD-9850' MD: MRL: 80% (CaCO3 40%) MEDDRK
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE CALC,
BENT, 20% CHK, NO STN, TRC LTOR MIN FLOR, FNT
O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MD 9680 TVD 5584.98
INC 91.73 AZ 179.37
VS 4539.24

MD 9775 TVD 5583.42
INC 90.15 AZ 180.26
VS 4633.62



3150

TG, C1-C4

-350

CG 2376u CG 2787u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9850 9900 9950 10000 10050
NIOBRARA B CHALK - 9977' MD 5584' TVD

5450 TVD

5600

5750

9800' MD-9850' MD: MRL: 80% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE CALC, TRC FREE 
BENT, 20% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT 

9850' MD-9900' MD: MRL: 80% (CaCO3 40%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE CALC, TRC 
FREE BENT, 20% CHK, NO STN, TRC LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9900' MD-9950' MD: MRL: 60% (CaCO3 45%) MEDDRKGY - 
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CAL, FREE PYR, TRC FREE CALC, TRC FREE 
BENT, 40% CHK, NO STN, TRC LTOR MIN FLOR, FNT BLSHWT 
O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9950' MD-10000' MD: CHK: 75% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC FREE 
CALC, 25% FREE MRL, TRC GRYSHBLK STN, TRC LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

NIOBRARA B CHALK
9977' MD 5584' TVD

10000' MD-10050' MD: CHK: 80% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 20% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

10050' MD-10
MEDDRKGY,
FRMWRK, IM
GRYSHBLK S
IMMED STRM

MD 9870 TVD 5583.31
INC 89.97 AZ 180.24
VS 4728.1

MD 9965 TVD 5583.72
INC 89.54 AZ 179.97
VS 4822.55



3150

TG, C1-C4

-350

CG 2545u
CG 2529u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

10100 10150 10200 10250
NIOBRARA B CHALK 10150' MD - 10200' MD

5450 TVD

5600

5750

10050' MD-10100' MD: CHK: 80% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 20% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

10100' MD-10150' MD: CHK: 70% (CaCO3 55%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 30% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

10150' MD-10200' MD: CHK: 80% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 20% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

10200' MD-10250' MD: CHK: 80% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 20% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

10250' MD-10300' MD: CHK: 75% (CaCO3
MEDDRKGY, BLKY TO SUBBLKY, FXLN
FRMWRK, IMBD CALC, FREE PYR, 25%
GRYSHBLK STN, NO MIN FLOR, FNT BL
IMMED STRMG CUT, HVY BLSHWT RNG

MD 10060 TVD 5584.57
INC 89.45 AZ 179.27
VS 4916.9

MD 10154 TVD 5585.15
INC 89.85 AZ 179.62
VS 5010.24

MD 10249 TVD 5585.4
INC 89.85 AZ 179.54
VS 5104.59



3150

TG, C1-C4

-350

CG 2481u
CG 2671u

BOTTOMS UP GAS 2323u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12:01AM
01/07/2015
DAY 07
4089 FT/24HRS

WOB 13.4K
PP 3251
RPM 100
SPM 78/0

WOB 15.3K
PP 3392
RPM 100
SPM 79/0

DRILLERS TD @ 10448' MD @ 
12:35 AM ON 01/07/15

10300 10350 10400 10450 10
NIOBRARA B CHALK 10400' MD - 10448' MD

5450 TVD

5600

5750

10250' MD-10300' MD: CHK: 75% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, 25% FREE MRL, TRC 
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT RNG

10300' MD-10350' MD: CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC 
FREE CALC, 10% FREE MRL, TRC GRYSHBLK STN, TRC LTOR 
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10350' MD-10400' MD: CHK: 85% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC 
FREE CALC, 15% FREE MRL, TRC GRYSHBLK STN, TRC 
LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

10400' MD-10448' MD: CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, TRC 
FREE CALC, 10% FREE MRL, TRC GRYSHBLK STN, TRC LTOR
MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

TD @ 10448' MD

RELEASED ON 01/07/15

THANK YOU FROM TOM 
WACHOLZ, SCOTT 
HANEY, AND HORIZON 
WELL LOGGING, LLC

MD 10344 TVD 5585.69
INC 89.81 AZ 179.18
VS 5198.9

MD 10393 TVD 5585.87
INC 89.75 AZ 178.52
VS 5247.49

MD 10448 TVD 5586.11
INC 89.75 AZ 178.52
VS 5301.98

PTB


