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Logger On Shift

Total Gas, C1-C4

TG (Units)

C1 (units)
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Well Bore Cross Section

Survey Data

CJS

4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

CONNECTIONS MARKED WITH 
RED TRIANGLES

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

DRILLING ON WATER BASED MUD

CG 3112u CG 3090u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

GAMMA SCALE: 0 TO 325
ORIGINAL DATA AS RECEIVED

ROP SCALE: 0 TO 550

SLIDE=RED
ROTATE=WHITE

WOB 21.0K
PP 3172
RPM 30
SPM 61/61

6550 6600 6650 6700
NIOBRARA A MARL 6612' MD 6486' TVD NIOBRARA B CHALK 6712' MD 653

6450 TVD

6600

6750

6450 TVD

6600

6750

COMMENCED LOGGING @ 6600' MD AT 7:00 AM ON 3/6/2014 
W/BIT# 3, SIZE 8.75", HDBS MMD55M, S/N 12413369 IN @ 5960' 
MD

LOGGERS:
CASEY SENSECQUA &                        
TOM WACHOLZ

H&P 343

NOBLE ENERGY INC   
WELLS RANCH AA35-64-1BHNC  
HORIZONTAL                                 
36-T6N-R63W                          1966'
FSL, 173' FWL
WELD CO., CO

NIOBRARA A MARL
6612' MD 6486' TVD

6620' MD-6650' MD:  MRL: 100% 
(CaCO3 45%) MEDDRKGY - DRKGY, 
BLKY TO SUBBLKY, FXLN TO CHLKY,
SFT, CHK FRMWRK, IMBD CAL, 
FREE PYR, FREE BENT, NO STN, 5% 
LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

6650' MD-6680' MD:  MRL: 80% 
(CaCO3 45%) MEDDRKGY - DRKGY, 
BLKY TO SUBBLKY, FXLN TO 
CHLKY, SFT, CHK FRMWRK, IMBD 
CAL, FREE PYR, FREE BENT, 20% 
FREE CHK, NO STN, 5% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

6680' MD-6710' MD:  MRL: 80% (CaCO3
45%) MEDDRKGY - DRKGY, BLKY TO 
SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CAL, FREE PYR, 
FREE BENT, 20% FREE CHK, NO STN, 
5% LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

6710' MD-6740' MD:  CHK: 90% 
(CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO 
SUBBLKY, FXLN TO CHLKY, SFT, 
CHK FRMWRK, IMBD CAL, FREE 
PYR, FREE BENT, 10% FREE MARL, 
MOD GRYSHBLK STN, 5% LTOR MIN
FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

NIOBRARA B CHALK 
6712' MD 6539' TVD

MD 6660 TVD 6513.74
INC 59.03 AZ 267.1
VS 449.89



4500

TG, C1-C4

-500

CG 3089u CG 3021u DEPTH 6996'
WT 8.90
VIS 28
PH 8.0

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

6750 6800 6850 6900 6950
NIOBRARA B CHALK 6712' MD 6539' TVD NIOBRARA B MARL 6796' MD 6572' TVD NIOBRARA C CHALK 6933' MD 66

6450 TVD

6600

6750

NIOBRARA B CHALK 

6740' MD-6770' MD:  CHK: 90% 
(CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO 
SUBBLKY, FXLN TO CHLKY, SFT, 
CHK FRMWRK, IMBD CAL, FREE 
PYR, FREE BENT, 10% FREE MARL, 
MOD GRYSHBLK STN, 5% LTOR MIN
FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

6770' MD-6800' MD:  CHK: 70% 
(CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO 
SUBBLKY, FXLN TO CHLKY, SFT, 
CHK FRMWRK, IMBD CAL, FREE 
PYR, FREE BENT, 30% FREE MARL, 
MOD GRYSHBLK STN, 10% LTOR 
MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

NIOBRARA B MARL
6796' MD 6572' TVD

6800' MD-6830' MD:  MRL: 70% 
(CaCO3 45%) MEDDRKGY - DRKGY, 
BLKY TO SUBBLKY, FXLN TO 
CHLKY, SFT, CHK FRMWRK, IMBD 
CAL, FREE PYR, FREE BENT, 30% 
FREE CHK, NO STN, 5% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED
STRMG CUT, HVY BLSHWT RNG

6830' MD-6860' MD:  MRL: 60% 
(CaCO3 45%) MEDDRKGY - DRKGY, 
BLKY TO SUBBLKY, FXLN TO 
CHLKY, SFT, CHK FRMWRK, IMBD 
CAL, FREE PYR, FREE BENT, 40% 
FREE CHK, NO STN, 5% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

6860' MD-6890' MD:  MRL: 70% 
(CaCO3 45%) MEDDRKGY - DRKGY, 
BLKY TO SUBBLKY, FXLN TO 
CHLKY, SFT, CHK FRMWRK, IMBD 
CAL, FREE PYR, 20% FREE BENT, 
10% FREE CHK, NO STN, 20% LTOR 
MIN FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

6890' MD-6920' MD:  CHK: 80% 
(CaCO3 65%) MOTT LTGY - 
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

6920' MD-6950' MD:  CHK: 80% 
(CaCO3 65%) MOTT LTGY - 
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 C CHAL
6933' MD 6615' TVD

6950' MD-698
(CaCO3 75%
MEDDRKGY
SUBBLKY, F
CHK FRMW
PYR, FREE B
MOD GRYSH
FLOR, FNT B
IMMED STRM
RNG

MD 6754 TVD 6556.66
INC 66.6 AZ 264.15
VS 533.42

MD 6849 TVD 6591.54
INC 70.31 AZ 266.42
VS 621.76

MD 6942 TVD 6616.76
INC 78.19 AZ 267.32
VS 711.13



TW CJS TW

4500

TG, C1-C4

-500

DEPTH 6996' FIL 11.8
CL 2100
CAL 100
H2O 96.0

OIL 0.0
LGS 29.3
GEL 2/3/4
PV 3

YP 2
CK 1/0
SOL 3.7

TRIP GAS 2770u

PIPE TALLY CHANGE

CG 1695u CG 2868u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

WOB 38.3K
PP 4009
RPM 0
SPM 64/63

12:01AM
3/07/2014
DAY 04
1036 FT/24HRS

WOB 24.1K
PP 3165
RPM 0
SPM 67/0

7000 7050 7100 7150
NIOBRARA C CHALK 6933' MD 6615' TVD NIOBRARA C CHALK 715

6450 TVD

6600

6750

Scale Change

6500 TVD

6650

6800

NIOBRARA C CHALK

6950' MD-6980' MD:  CHK: 90% 
(CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO 
SUBBLKY, FXLN TO CHLKY, SFT, 
CHK FRMWRK, IMBD CAL, FREE 
PYR, FREE BENT, 10% FREE MARL, 
MOD GRYSHBLK STN, 5% LTOR MIN
FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 

TOOH @ 6996' MD @ 12:25 PM ON 3/06/2014 FOR 
INTERMEDIATE CASING OPERATIONS.

TIH @ 11:45 AM ON 3/07/2014. RESUMED DRILLING 
@ 3:30 PM ON 3/07/2014 W/ BIT #4, 6.125", SMITH, 
SDi513, S/N JHI7655 @ 6996' MD.

SWITCHING TO 50FT SAMPLE INTERVAL

7000' MD-7050' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

7050' MD-7100' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7100' MD-7150' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

7150' MD-7200' MD:  CHK: 90% (CaCO3 7
MEDDRKGY - DRKGY,  BLKY TO SUBBL
SFT, CHK FRMWRK, IMBD CAL, FREE P
10% FREE MARL, MOD GRYSHBLK STN
FNT BLSHWT O FLOR, IMMED STRMG C
RNG

MD 7053 TVD 6633.46
INC 84.51 AZ 272.02
VS 820.35

MD 7147 TVD 6641.42
INC 85.77 AZ 270.61
VS 913.37



4500

TG, C1-C4

-500

CG 2845u CG 2718u
CG 3236u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

7200 7250 7300 7350 740
NIOBRARA C CHALK 7150' MD - 7200' MD

6500 TVD

6650

6800

7150' MD-7200' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 

7200' MD-7250' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, FREE BENT, 10% 
FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7250' MD-7300' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7300' MD-7350' MD:  CHK: 85% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
15% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

7350' MD-7400' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

MD 7240 TVD 6645.57
INC 89.11 AZ 269.65
VS 1005.84

MD 7333 TVD 6646.42
INC 89.85 AZ 270.24
VS 1098.44



4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

CG 3236u
CG 3147u CG 3157u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

7400 7450 7500 7550 7600
NIOBRARA C CHALK 7450' MD - 7500' MD

6500 TVD

6650

6800

6500 TVD

6650

6800

7400' MD-7450' MD:  CHK: 80% (CaCO3 70%) MOTT LTGY - 
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

7450' MD-7500' MD:  CHK: 85% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, FREE BENT, 15% 
FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7500' MD-7550' MD:  CHK: 85% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
15% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7550' MD-7600' MD:  CHK: 95% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
5% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7600' MD-7650' MD:  CHK: 
MEDDRKGY - DRKGY,  BL
SFT, CHK FRMWRK, IMBD
25% FREE MARL, MOD GR
FNT BLSHWT O FLOR, IMM

MD 7425 TVD 6647.08
INC 89.32 AZ 269.06
VS 1190.08

MD 7518 TVD 6647.01
INC 90.77 AZ 269.3
VS 1282.78

MD 7612 T
INC 91.05 A
VS 1376.4



4500

TG, C1-C4

-500

CG 3215u CG 3093u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

WOB 86.5K
PP 2711
RPM 0
SPM 0/67

7650 7700 7750 7800

NIOBRARA C CHALK 7750' MD - 7800' MD

6500 TVD

6650

6800

7600' MD-7650' MD:  CHK: 75% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
25% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7650' MD-7700' MD:  CHK: 70% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
30% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7700' MD-7750' MD:  CHK: 55% (CaCO3 50%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
45% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

7750' MD-7800' MD:  CHK: 85% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
15% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

7800' MD-7850' MD:  CHK: 80% (CaCO3 65%) MOTT L
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FR
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR M
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BL
RNG

MD 7612 TVD 6645.52
INC 91.05 AZ 270.1

MD 7705 TVD 6644.24
INC 90.52 AZ 269.9
VS 1468.98

MD 7800 TVD 6643.99
INC 89.78 AZ 269.98
VS 1563.58



4500

TG, C1-C4

-500

CG 3165u CG 3090u CG 3016u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

7850 7900 7950 8000 8050

6500 TVD

6650

6800

7800' MD-7850' MD:  CHK: 80% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 

7850' MD-7900' MD:  CHK: 80% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

7900' MD-7950' MD:  CHK: 75% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
25% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

7950' MD-8000' MD:  CHK: 80% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

8000' MD-0850' MD:  CHK: 80% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8050' MD-8100
MEDDRKGY 
SFT, CHK FR
20% FREE MA
FNT BLSHWT

MD 7895 TVD 6644.48
INC 89.63 AZ 270.2
VS 1658.14

MD 7990 TVD 6644.72
INC 90.09 AZ 270.02
VS 1752.71



4500

TG, C1-C4

-500

CG 3044u CG 3188

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

8100 8150 8200 8250
NIOBRARA C CHALK 8050' MD - 8100' MD

6500 TVD

6650

6800

8050' MD-8100' MD:  CHK: 80% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8100' MD-8150' MD:  CHK: 75% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
25% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

8150' MD-8200' MD:  CHK: 80% (CaCO3 60%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8200' MD-8250' MD:  CHK: 80% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

8250' MD-8300' MD:  CHK: 90% (CaCO3 70
MEDDRKGY - DRKGY,  BLKY TO SUBBL
SFT, CHK FRMWRK, IMBD CAL, FREE P
10% FREE MARL, MOD GRYSHBLK STN
FNT BLSHWT O FLOR, IMMED STRMG C

MD 8082 TVD 6644.62
INC 90.03 AZ 269.66
VS 1844.33

MD 8179 TVD 6644.07
INC 90.62 AZ 268.7
VS 1941.02

MD 8274
INC 90.5
VS 2035



4500

TG, C1-C4

-500

CG 2852u CG 2945u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

12:01AM
3/08/2014
DAY 05
1436 FT/24HRS

WOB 16.3K
PP 6756
RPM 80
SPM 67/0

8300 8350 8400 8450 850
NIOBRARA C CHALK 8350' MD - 8400' MD

6500 TVD

6650

6800

8250' MD-8300' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8300' MD-8350' MD:  CHK: 80% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

8350' MD-8400' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

8350' MD-8450' MD:  CHK: 80% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

8450' MD-8500' MD:  CHK: 80% (CaCO3 65%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

MD 8274 TVD 6643.1
INC 90.55 AZ 270.3
VS 2035.67

MD 8369 TVD 6642.77
INC 89.85 AZ 270.01
VS 2130.23

MD 8464 TVD 6643.07
INC 89.78 AZ 268.06
VS 2224.94



4500

TG, C1-C4

-500

CG 2995u CG 2932u CG 302

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

8500 8550 8600 8650 8700

NIOBRARA C CHALK 8650' MD - 8700' MD

6500 TVD

6650

6800

8500' MD-8550' MD:  CHK: 85% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
15% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

8550' MD-8600' MD:  CHK: 95% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 5% 
FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, FNT 
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8600' MD-8650' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8650' MD-8700' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8700' MD-8750' MD:  CHK: 9
MEDDRKGY - DRKGY,  BLK
SFT, CHK FRMWRK, IMBD
10% FREE MARL, MOD GR
FNT BLSHWT O FLOR, IMM

MD 8558 TVD 6643.71
INC 89.44 AZ 268.83
VS 2318.73

MD 8653 TVD 6644.15
INC 90.03 AZ 269.83
VS 2413.41



4500

TG, C1-C4

-500

CG 3021u CG 2942u CG 3189u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

8750 8800 8850 8900

6500 TVD

6650

6800

8700' MD-8750' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8750' MD-8800' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8800' MD-8850' MD:  CHK: 80% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8850' MD-8900' MD:  CHK: 80% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

8800' MD-8950' MD:  CHK: 80% (CaCO3 75%) MOTT LT
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FRE
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR M
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLS
RNG

MD 8748 TVD 6643.33
INC 90.96 AZ 269.79
VS 2508.01

MD 8843 TVD 6643.2
INC 89.2 AZ 270.58
VS 2602.56

MD
IN
VS



CJS

4500

TG, C1-C4

-500

DEPTH 9001'
WT 9.05
VIS 31
PH 9.5

FIL 10.0
CL 2400
CAL 60

H2O 95.5
OIL 0.0
LGS 28.3

GEL 2/5/6
PV 6
YP 5

CK 1/0
SOL 4.2 CG 3187u

CG 2565u

550

ROP (Ft/Hr)

0

325

Gamma (API)

0

WOB 14.9K
PP 3760
RPM 79
SPM 66/0

8950 9000 9050 9100 9150
NIOBRARA C CHALK 8950' MD - 9000' MD

6500 TVD

6650

6800

8800' MD-8950' MD:  CHK: 80% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 

8950' MD-9000' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

9000' MD-9050' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9050' MD-9100' MD:  CHK: 85% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
15% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

9100' MD-9150' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

9150' MD-920
MEDDRKGY 
SFT, CHK FR
10% FREE MA
FNT BLSHW
RNG

MD 8938 TVD 6643.86
INC 90 AZ 271.12
VS 2697

MD 9032 TVD 6644.48
INC 89.26 AZ 271.01
VS 2790.4

MD 9127 TVD 6644.81
INC 90.34 AZ 271.36
VS 2884.78



4500

TG, C1-C4

-500

CG 3137u CG 3089u CG 2849

Scale Change

750

ROP (Ft/Hr)

0

325

Gamma (API)

0

ROP 
SCALE 
CHANGE 0 
TO 750

9200 9250 9300 9350
NIOBRARA C CHALK 9250' MD - 9300' MD

6500 TVD

6650

6800

9150' MD-9200' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 

9200' MD-9250' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9250' MD-9300' MD:  CHK: 80% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

9300' MD-9350' MD:  CHK: 85% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
15% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

9350' MD-9400' MD:  CHK: 90% (CaCO3 
MEDDRKGY - DRKGY,  BLKY TO SUBB
SFT, CHK FRMWRK, IMBD CAL, FREE 
10% FREE MARL, MOD GRYSHBLK STN
FNT BLSHWT O FLOR, IMMED STRMG
RNG

MD 9222 TVD 6644.43
INC 90.12 AZ 269.86
VS 2979.26

MD 9317 TVD 6645.48
INC 88.61 AZ 268.56
VS 3073.95



4500

TG, C1-C4

-500

CG 2849u CG 3283u CG 3104u

750

ROP (Ft/Hr)

0

325

Gamma (API)

0

9400 9450 9500 9550 960
NIOBRARA C CHALK 9550' MD - 9600' MD

6500 TVD

6650

6800

9350' MD-9400' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 

9400' MD-9450' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

9450' MD-9500' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

9500' MD-9550' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9550' MD-9600' MD:  CHK: 100% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
MOD GRYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MD 9411 TVD 6647.25
INC 89.23 AZ 268.84
VS 3167.69

MD 9506 TVD 6648.64
INC 89.1 AZ 268.76
VS 3262.43



4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

CG 3213u CG 3261u

750

ROP (Ft/Hr)

0

325

Gamma (API)

0

750

ROP (Ft/Hr)

0

325

Gamma (API)

0

9600 9650 9700 9750 9800

6500 TVD

6650

6800

6500 TVD

6650

6800

9600' MD-9650' MD:  CHK: 100% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
MOD GRYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O 
FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9650' MD-9700' MD:  CHK: 80% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

9700' MD-9750' MD:  CHK: 80% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

9750' MD-9800' MD:  CHK: 80% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
20% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9800' MD-9850' MD:  CHK: 9
MEDDRKGY - DRKGY,  BLK
SFT, CHK FRMWRK, IMBD
10% FREE MARL, MOD GR
FNT BLSHWT O FLOR, IMM

MD 9601 TVD 6649.41
INC 89.97 AZ 268.34
VS 3357.2

MD 9696 TVD 6649.56
INC 89.85 AZ 267.92
VS 3452.03

MD 9791 TVD 6649.17
INC 90.62 AZ 267.98
VS 3546.87



4500

TG, C1-C4

-500

CG 3069u CG 2735u

750

ROP (Ft/Hr)

0

325

Gamma (API)

0

9850 9900 9950 10000
NIOBRARA B CHALK 9850' MD - 9900' MD

6500 TVD

6650

6800

9800' MD-9850' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9850' MD-9900' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

9900' MD-9950' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 
10% FREE MARL, MOD GRYSHBLK STN, 5% LTOR MIN FLOR, 
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT 
RNG

9950' MD-10000' MD:  CHK: 100% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC GRYSHBLK 
STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

10000' MD-10050' MD:  CHK: 100% (CaCO3 70%) MOTT
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC GR
STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, IMM
STRMG CUT, HVY BLSHWT RNG

MD 9886 TVD 6648.35
INC 90.37 AZ 267.53
VS 3641.72

MD 9981 TVD 6649.53
INC 88.21 AZ 267.89
VS 3736.57



4500

TG, C1-C4

-500

CG 3144u CG 3052u CG 2375u

750

ROP (Ft/Hr)

0

325

Gamma (API)

0

10050 10100 10150 10200 10250
NIOBRARA C CHALK 10150' MD - 10200' MD

6500 TVD

6650

6800

10000' MD-10050' MD:  CHK: 100% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, FREE PYR, TRC GRYSHBLK 
STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED 

10050' MD-10100' MD:  CHK: 100% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT 
O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

10100' MD-10150' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 10% FREE MARL, TRC GRYSHBLK STN, 5% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10150' MD-10200' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 10% FREE MARL, TRC GRYSHBLK STN, 5% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10200' MD-10250' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 10% FREE MARL, TRC GRYSHBLK STN, 5% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10250' MD-103
MEDDRKGY -
SFT, CHK FRM
PYR, 10% FRE
FLOR, FNT B
BLSHWT RNG

MD 10076 TVD 6652.68
INC 87.99 AZ 267.73
VS 3831.37

MD 10171 TVD 6655.83
INC 88.21 AZ 268.96
VS 3926.12



4500

TG, C1-C4

-500

CG 3176u CG 3247u

750

ROP (Ft/Hr)

0

325

Gamma (API)

0

10300 10350 10400 10450
NIOBRARA C CHALK 1045

6500 TVD

6650

6800

10250' MD-10300' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 10% FREE MARL, TRC GRYSHBLK STN, 5% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10300' MD-10350' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 10% FREE MARL, TRC GRYSHBLK STN, 5% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10350' MD-10400' MD:  CHK: 85% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 15% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10400' MD-10450' MD:  CHK: 85% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 15% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10450' MD-10500' MD:  CHK: 80% (CaCO
MEDDRKGY - DRKGY,  BLKY TO SUBB
SFT, CHK FRMWRK, IMBD CAL, IMBD 
PYR, 20% FREE MARL, TRC GRYSHBL
FLOR, FNT BLSHWT O FLOR, IMMED S
BLSHWT RNG

MD 10265 TVD 6658.1
INC 89.02 AZ 270.18
VS 4019.74

MD 10360 TVD 6659.19
INC 89.66 AZ 270.5
VS 4114.26

MD 10455 TVD 6659.91
INC 89.48 AZ 268.97
VS 4208.88



4500

TG, C1-C4

-500

CG 3138u CG 3267u DEPTH 10651'
WT 8.95
VIS 33
PH 9.6
FIL 10.0

CL 2500
CAL 40
H2O 96.2
OIL 0.0
LGS 22.3

GEL 1/2/3
PV 6
YP 4
CK 1/0
SOL 3.5

750

ROP (Ft/Hr)

0

325

Gamma (API)

0

10500 10550 10600 10650 107
NIOBRARA C CHALK 10450' MD - 10500' MD

6500 TVD

6650

6800

10450' MD-10500' MD:  CHK: 80% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 20% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

10500' MD-10550' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 10% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10550' MD-10600' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 10% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10600' MD-10650' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 10% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10650' MD-10700' MD:  CHK: 80% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 20% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

MD 10550 TVD 6660.41
INC 89.91 AZ 267.99
VS 4303.66

MD 10645 TVD 6660.25
INC 90.28 AZ 267.02
VS 4398.54



4500

TG, C1-C4

-500

CG 2280u CG 2805u CG 2731u

750

ROP (Ft/Hr)

0

325

Gamma (API)

0

10700 10750 10800 10850 10900
NIOBRARA C CHALK 10750' MD - 10800' MD

6500 TVD

6650

6800

10700' MD-10750' MD:  CHK: 80% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 20% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10750' MD-10800' MD:  CHK: 80% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 20% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10800' MD-10850' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 10% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10850' MD-10900' MD:  CHK: 80% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 20% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

10900' MD-10950' MD:  CHK
MEDDRKGY - DRKGY,  BL
SFT, CHK FRMWRK, IMBD
PYR, 20% FREE MARL, TR
FLOR, FNT BLSHWT O FL
BLSHWT RNG

MD 10739 TVD 6660.43
INC 89.51 AZ 268
VS 4492.42

MD 10834 TVD 6660.83
INC 90 AZ 268.1
VS 4587.25



4500

TG, C1-C4

-500

CG 3291u CG 2995u

750

ROP (Ft/Hr)

0

325

Gamma (API)

0

10950 11000 11050 11100
NIOBRARA C CHALK 11050' MD - 11100' MD

6500 TVD

6650

6800

10900' MD-10950' MD:  CHK: 80% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 20% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 

10950' MD-11000' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, 10% FREE MARL, TRC GRYSHBLK STN, 0% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY 
BLSHWT RNG

11000' MD-11050' MD:  CHK: 90% (CaCO3 75%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, TRC FREE BENT 10% FREE MARL, TRC GRYSHBLK STN, 
5% LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 
CUT, HVY BLSHWT RNG

11050' MD-11100' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE
PYR, TRC FREE BENT 10% FREE MARL, TRC GRYSHBLK 
STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED 
STRMG CUT, HVY BLSHWT RNG

11100' MD-11150' MD:  CHK: 90% (CaCO3 70%) MOTT
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN P
PYR, TRC FREE BENT 10% FREE MARL, TRC GRYSH
5% LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED 
CUT, HVY BLSHWT RNG

MD 10929 TVD 6660.58
INC 90.31 AZ 269.97
VS 4681.96

MD 11114 TVD 6656.85
INC 92 AZ 269.48
VS 4866.19



4500

TG, C1-C4

-500

BOTTOMS UP GAS 
1774u

750

ROP (Ft/Hr)

0

325

Gamma (API)

0

WOB 11.7K
PP 3998
RPM 80
SPM 67/0

DRILLERS TD @ 11178' 
MD @ 4:15 PM ON 
3/8/2014

11150 11200

6500 TVD

6650

6800

11100' MD-11150' MD:  CHK: 90% (CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO SUBBLKY, FXLN TO CHLKY, 
SFT, CHK FRMWRK, IMBD CAL, IMBD MICROXLN PYR, FREE 
PYR, TRC FREE BENT 10% FREE MARL, TRC GRYSHBLK STN,
5% LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG 

11150' MD-11178' MD:  CHK: 90% 
(CaCO3 70%) MOTT LTGY - 
MEDDRKGY - DRKGY,  BLKY TO 
SUBBLKY, FXLN TO CHLKY, SFT, 
CHK FRMWRK, IMBD CAL, IMBD 
MICROXLN PYR, FREE PYR, TRC 
FREE BENT 10% FREE MARL, TRC 
GRYSHBLK STN, 5% LTOR MIN 
FLOR, FNT BLSHWT O FLOR, 
IMMED STRMG CUT, HVY BLSHWT 
RNG

TD @ 11178' MD

RELEASED ON 3/8/2014

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

MD 11178 TVD 6654.61
INC 92 AZ 269.48
VS 4929.92

PTB


