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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

SH

4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

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

CONNECTIONS MARKED 
WITH RED TRIANGLES

DRILLING ON WATER 
BASED MUD

DEPTH 5388'
WT 9.55
VIS 34
PH 9.9
FIL 9.7

CL 1400
CAL 60
H2O 93.6
OIL 0

LGS 27.03
GELS 2/6/13
PV 8

YP 6
CK 1/0
SOL 6.1

CG 1798u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

(GAMMA DATA AS RECEIVED)

ROP SCALE: 0 TO 600

GAMMA SCALE: 0 TO 250

SLIDE=RED
ROTATE=WHITE

WOB 28.5K
PP 3667
RPM 0
SPM 72/72

12:01 AM
07/20/2015
DAY 04
3876 FT/24HRS

WOB 22.2K
PP 3488
RPM 0
SPM 72/72

6600 6650 6700 6750
Niobrara A Chalk (6610' MD - 6640' MD) Niobrara A Marl (6670' MD - 6700' MD)

6375 TVD

6575

6775

6375 TVD

6575

6775

H&P 321

LOGGERS: 
SAM STELZER
SCOTT HANEY

COMMENCED LOGGING @ 6630' MD ON
07/20/2015 W/BIT #2 8.75" SECURITY SF56 S/N 
12639527 IN @ 775' MD

NOBLE ENERGY INC.
70 RANCH STATE 
BB18-675 HORIZONTAL
17-T5N-R63W
1489' FNL, 600' FEL
WELD CO., CO

NIOBRARA A CHALK
6612' MD 6458' TVD

6640' MD-6670' MD: CHK: 65% MOTT 
LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TR FREE BENT, TR IMBD 
CALC, TR IMBD PYR, 35% FREE 
MRL, NO STN, TR MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG 
CUT, HVY BLSHWT RNG

6670' MD-6700' MD: MRL: 65% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TR FREE CALC, TR FREE 
BENT, IMBD PYR, 35% FREE CHK, NO
STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG 
CUT, HVY BLSHWT RNG

NIOBRARA A MARL
6672' MD 6491' TVD

6700' MD-6730' MD: MRL: 90% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TR FREE CALC, TR FREE 
BENT, IMBD PYR, 10% FREE CHK, NO
STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG 
CUT, HVY BLSHWT RNG

6730' MD-6760' MD: MRL: 85% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TR FREE CALC, TR FREE 
BENT, IMBD PYR, 15% FREE CHK, NO
STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG 
CUT, HVY BLSHWT RNG

6760' MD-6790
MEDDRKGY 
SUBBLKY, GR
FRM TO BRIT
FREE BENT, I
CHK, NO STN
FLOR, FNT B
FAST STRMG
RNG

MD 6651 TVD 6480.25
INC 57.59 AZ 275.34
VS 210.79

MD 6745 TVD 6523.86
INC 67.06 AZ 274.02
VS 293.59



SS SH

4500

TG, C1-C4

-500

CG 1770u

CG 2499u DEPTH
WT 9.2
VIS 33
PH 9.8

NEW 
TALL

TG 7

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 34.0K
PP 4127
RPM 0
SPM 78/78

WOB 36.1K
PP 4119
RPM 0
SPM 78/78

12:01
07/21
DAY 
279 F

6800 6850 6900 6950
Niobrara B Chalk (6790' MD - 6820' MD) Niobrara B Marl (6970' MD - 6985' MD)

6375 TVD

6575

6775

6760' MD-6790' MD: MRL: 75% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, 
FRM TO BRIT, TR FREE CALC, TR 
FREE BENT, IMBD PYR, 25% FREE 
CHK, NO STN, MOD BLSHWT MIN 
FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT 

6790' MD-6820' MD: CHK: 75% MOTT 
LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO
BRIT, TR FREE BENT, IMBD CALC, 
FREE CALC, TR IMBD PYR, 25% FREE 
MRL, NO STN, MOD BLSHWT MIN 
FLOR, FNT BLSHWT O FLOR, FAST 
STRMG CUT, HVY BLSHWT RNG

NIOBRARA B CHALK
6819' MD 6548' TVD

6820' MD-6850' MD: CHK: 85% MOTT 
LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TR FREE BENT, IMBD CALC,
TR FREE CALC, TR IMBD PYR, 15% 
FREE MRL, NO STN, MOD BLSHWT 
MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT 
RNG

6850' MD-6880' MD: CHK: 90% MOTT 
LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TR FREE BENT, ABNT IMBD 
CALC, FREE CALC, TR IMBD PYR, 
10% FREE MRL, NO STN, MOD 
BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY 
BLSHWT RNG

6880' MD-6910' MD: CHK: 85% MOTT 
LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TR FREE BENT, ABNT IMBD
CALC, FREE CALC TR, IMBD PYR, 
15% FREE MRL, NO STN, MOD 
BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY 
BLSHWT RNG

6910' MD-6940' MD: CHK: 80% MOTT 
LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TR FREE BENT, ABNT IMBD 
CALC, FREE CALC TR, IMBD PYR, 
20% FREE MRL, NO STN, MOD 
BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY 
BLSHWT RNG

6930' MD-6970' MD: CHK: 80% MOTT 
LTGY - MEDDRKGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM 
TO BRIT, TR FREE BENT, ABNT 
IMBD CALC, FREE CALC, TR IMBD 
PYR, 20% FREE MRL, NO STN, MOD 
BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY 
BLSHWT RNG

6970' MD-6985' MD: CHK: 
MOTT LTGY - MEDGY, BLK
SUBBLKY, CHLKY, FRM T
IMBD CAL, ABNT FREE C
FREE PYR W/ TR FREE BE
FREE MRL TR GYSHBLK 
BLSHWT MIN FLOR, FNT 
O FLOR, FAST STRMG CU
BLSHWT RNG

NIOBRA
6980' MD 

TIH @ 2
8:30 AM
MDi513

TOOH @
INTERM

MD 6793 TVD 6540.81
INC 71.57 AZ 272.44
VS 338.38

MD 6840 TVD 6554.07
INC 75.65 AZ 271.76
VS 383.41

MD 6888 TVD 6564.47
INC 79.31 AZ 271.69
VS 430.22

MD 6930 TVD 6570.67
INC 83.33 AZ 270.79
VS 500.88



SS

4500

TG, C1-C4

-500

2250

TG, C1-C4

-250

Scale Change

2250

TG, C1-C4

-250

DEPTH 6985'
WT 9.2
VIS 33
PH 9.8

NEW PIPE 
TALLY

TG 73u

FIL 11.2
CL 1500
CAL 100
H2O 95.3
OIL 0
LGS 20.4
GELS 2/3/4

CG 659u

PV 5
YP 5
CK 1/0
SOL 4.4

GAS SCALE CHANGE: -250u TO 2250u

(250 UNITS/ DIVISION)

CG 1047u

LOW FLOW DUE TO 
SHAKER 
MAINTENANCE

CG 306u

FLO

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12:01 AM
07/21/2015
DAY 05
279 FT/24HRS

WOB 11.7K
PP 1776
RPM 20
SPM 52/0

7000 7050 7100 7150 7200

6375 TVD

6575

6775

6375 TVD

6575

6775

6970' MD-6985' MD: CHK: 60% 
MOTT LTGY - MEDGY, BLKY TO 
SUBBLKY, CHLKY, FRM TO FRI, 
IMBD CAL, ABNT FREE CAL & TR 
FREE PYR W/ TR FREE BENT, 40% 
FREE MRL TR GYSHBLK STN, FNT 
BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY 

NIOBRARA B MARL
6980' MD 6574' TVD

TIH @ 2:40 AM 07/21/2015. RESUMED DRILLING @ 
8:30 AM ON 07/21/2015 W/BIT #3 6.125" SMITH 
MDi513 UBPX S/N JK0494 IN @ 6985' MD

TOOH @ 7:00 AM ON 07/20/15 @ 6985' MD FOR 
INTERMEDIATE CASING OPERATIONS.

6985' MD-7050' MD: MRL: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC &
IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 20% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

SWITCHING TO 50FT SAMPLE INTERVAL

7050' MD-7100' MD: MRL: 85% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC & 
IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 15% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7100' MD-7150' MD: MRL: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC 
& IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 20% 
FREE CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, 
FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT 
RNG

7150' MD-7200' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC & 
IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 10% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7200' MD-725
TO SUBBLK
& IMBD PYR
FREE CHK, 
FNT BLSHW

MD 7029 TVD 6576.77
INC 89.6 AZ 269.42
VS 599.54

MD 7123 TVD 6576.85
INC 90.31 AZ 269.12
VS 693.37



2250

TG, C1-C4

-250

FLOW RESTORED

CG 988u CG 885u

Gamma (API)

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7250 7300 7350 7400
Niobrara B Marl (7250' MD - 7300' MD)

6375 TVD

6575

6775

7200' MD-7250' MD: MRL: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC 
& IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 30% 
FREE CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, 
FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7250' MD-7300' MD: MRL: 60% MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC & IMBD PYR, 
FREE CALC & FREE BENT, 40% FREE CHK, TR GRYSHBLK 
STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST 
STRMG CUT, HVY BLSHWT RNG

7300' MD-7350' MD: MRL: 70% MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC & IMBD PYR, 
FREE CALC & FREE BENT, 30% FREE CHK, TR GRYSHBLK 
STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST 
STRMG CUT, HVY BLSHWT RNG

7350' MD-7400' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC & 
IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 10% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7400' MD-7450' MD: MRL: 100% MEDDRK
TO SUBBLKY, GRTY TO SLTY TXT, FRM 
IMBD PYR, ABNT FREE CALC & ABNT F
GRYSHBLK STN, MOD BLSHWT MIN FL
FLOR, FAST STRMG CUT, HVY BLSHWT

MD 7218 TVD 6575.52
INC 91.29 AZ 269.69
VS 788.2

MD 7313 TVD 6574.1
INC 90.43 AZ 271.14
VS 883.12

MD 7408 TVD 6573.2
INC 90.65 AZ 270.72
VS 978.07



2250

TG, C1-C4

-250

LOW FLOW TO 
SHAKER

CG MASKED BY LOW 
FLOW

FLOW RESTORED

CG 763u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7450 7500 7550 7600 765
Niobrara B Marl (7550' MD - 7600' MD)

6375 TVD

6575

6775

7400' MD-7450' MD: MRL: 100% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC & 
IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7450' MD-7500' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC & 
IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 5% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7500' MD-7550' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC & 
IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 10% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7550' MD-7600' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD CALC & 
IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 5% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7600' MD-7650' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD CALC & 
IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 5% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

MD 7502 TVD 6573.46
INC 89.04 AZ 270.29
VS 1072

MD 7597 TVD 6575.01
INC 89.08 AZ 270.01
VS 1166.89



2250

TG, C1-C4

-250

CG 937u
CG 1139u CG 1379u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7650 7700 7750 7800 7850
Niobrara B M

6375 TVD

6575

6775

7650' MD-7700' MD: MRL: 100% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC 
& IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7700' MD-7750' MD: MRL: 100% MEDDRKGY, BLKY, CHALKY, 
FRM TO BRIT, IMBD CALC & IMBD PYR, ABNT FREE CALC 
& ABNT FREE BENT, TR GRYSHBLK STN, MOD BLSHWT 
MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, HVY 
BLSHWT RNG

7750' MD-7800' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD 
CALC & IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 5%
FREE CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7800' MD-7850' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD 
CALC & IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 
5% FREE CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, 
FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7850' MD-7900' MD: MRL:
FRM TO BRIT, IMBD CAL
TR FREE BENT, TR GRYS
FNT BLSHWT O FLOR, FA

MD 7691 TVD 6576.75
INC 88.8 AZ 269.09
VS 1260.73

MD 7786 TVD 6577.82
INC 89.91 AZ 269.69
VS 1355.57



2250

TG, C1-C4

-250

CG 1336u
CG 1495u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

7900 7950 8000 8050
Niobrara B Marl (7850' MD - 7900' MD)

6375 TVD

6575

6775

7850' MD-7900' MD: MRL: 100% MEDDRKGY, BLKY, CHALKY, 
FRM TO BRIT, IMBD CALC & IMBD PYR, ABNT FREE CALC & 
TR FREE BENT, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, 
FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7900' MD-7950' MD: MRL: 100% MEDDRKGY, BLKY, CHALKY, 
FRM TO BRIT, IMBD CALC & IMBD PYR, ABNT FREE CALC & 
ABNT FREE BENT, TR GRYSHBLK STN, TR BLSHWT MIN 
FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, HVY 
BLSHWT RNG

7950' MD-8000' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD 
CALC & IMBD PYR, ABNT FREE CALC & ABNT FREE BENT, 5%
FREE CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

8000' MD-8050' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD CALC & 
IMBD PYR, TR FREE CALC & TR FREE BENT, 5% FREE CHK, TR 
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

8050' MD-8100' MD: MRL: 70% MEDDRKGY - MEDLTG
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
CALC & IMBD PYR, TR FREE CALC & TR FREE BENT
FREE CHK, TR GRYSHBLK STN, TR BLSHWT MIN FL
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT 

MD 7881 TVD 6577.92
INC 89.97 AZ 268.93
VS 1450.4

MD 7976 TVD 6578.4
INC 89.45 AZ 268.02
VS 1545.15

MD 8070 TVD 6579.28
INC 89.48 AZ 269.27
VS 1638.91



2250

TG, C1-C4

-250

CG 1022u CG 1599u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8100 8150 8200 8250 8300
Niobrara B Marl (8150' MD - 8200' MD) Niobrara A Marl (8200' MD - 8250' MD)

6375 TVD

6575

6775

8050' MD-8100' MD: MRL: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD 
CALC & IMBD PYR, TR FREE CALC & TR FREE BENT, 30% 
FREE CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

8100' MD-8150' MD: MRL: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD CALC & 
IMBD PYR, TR FREE CALC & TR FREE BENT, 20% FREE CHK, TR 
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O FLOR,
FAST STRMG CUT, HVY BLSHWT RNG

8150' MD-8200' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD CALC & 
IMBD PYR, TR FREE CALC & TR FREE BENT, 5% FREE CHK, TR 
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O FLOR,
FAST STRMG CUT, HVY BLSHWT RNG

8200' MD-8250' MD: MRL: 100% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD 
PYR, TR FREE CALC & TR FREE BENT, TR GRYSHBLK STN, 
TR BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG 
CUT, HVY BLSHWT RNG

NIOBRARA A MARL
8205' MD 6578' TVD

8250' MD-8300' MD: MRL: 100% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD 
PYR, TR FREE CALC & TR FREE BENT, TR GRYSHBLK STN, TR 
BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, 
HVY BLSHWT RNG

8300' MD-835
TO SUBBLK
PYR, TR FRE
BLSHWT MI
HVY BLSHW

MD 8165 TVD 6579.26
INC 90.55 AZ 269.02
VS 1733.72

MD 8259 TVD 6578.88
INC 89.91 AZ 268.62
VS 1827.51



2250

TG, C1-C4

-250

CG 871u
CG 958u CG 770u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8350 8400 8450 8500

Niobrara A Marl (8500' MD

6375 TVD

6575

6775

8300' MD-8350' MD: MRL: 100% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD 
PYR, TR FREE CALC & TR FREE BENT, TR GRYSHBLK STN, TR 
BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, 
HVY BLSHWT RNG

8350' MD-8400' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD 
CALC & IMBD PYR, TR FREE CALC & TR FREE BENT, 5% 
FREE CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, 
FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT 
RNG

8400' MD-8450' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD 
CALC & IMBD PYR, TR FREE CALC & TR FREE BENT, 5% FREE 
CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

8450' MD-8500' MD: MRL: 100% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD 
PYR, TR FREE CALC & TR FREE BENT, TR GRYSHBLK STN, 
TR BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG 
CUT, HVY BLSHWT RNG

8500' MD-8550' MD: MRL: 100% MEDDRK
SUBBLKY, CHALKY, FRM TO BRIT, IMBD
FREE CALC & TR FREE BENT, TR GRYS
MIN FLOR, FNT BLSHWT O FLOR, FAST
BLSHWT RNG

MD 8354 TVD 6578.75
INC 90.25 AZ 269.87
VS 1922.34

MD 8449 TVD 6578.61
INC 89.91 AZ 269.42
VS 2017.2



SH

2250

TG, C1-C4

-250

CG 837u CG 937u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 14.9K
PP 3550
RPM 80
SPM 0/81

8550 8600 8650 8700 875

Niobrara A Marl (8500' MD - 8550' MD) Niobrara B Chalk (8700' MD - 8750' MD)

6375 TVD

6575

6775

8500' MD-8550' MD: MRL: 100% MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD PYR, TR 
FREE CALC & TR FREE BENT, TR GRYSHBLK STN, TR BLSHWT 
MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, HVY 

8550' MD-8600' MD: MRL: 85% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD 
CALC & IMBD PYR, TR FREE CALC & TR FREE BENT, 15% 
FREE CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

8600' MD-8650' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD 
CALC & IMBD PYR, TR FREE CALC & TR FREE BENT, 10% 
FREE CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

8650' MD-8700' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR IMBD 
CALC & IMBD PYR, TR FREE CALC & TR FREE BENT, 5% FREE 
CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

8700' MD-8750' MD: CHK: 60% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, FREE CALC, IMBD PYR, 40% FREE MRL, NO 
STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST 
STRMG CUT, HVY BLSHWT RNG

NIOB
8743' M

MD 8543 TVD 6578.26
INC 90.52 AZ 270.19
VS 2111.08

MD 8638 TVD 6577.57
INC 90.31 AZ 269.66
VS 2205.97

MD 8732 TVD 6577.57
INC 89.69 AZ 268.98
VS 2299.81



2250

TG, C1-C4

-250

CG 1108u

CG 1247u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

8750 8800 8850 8900 8950

6375 TVD

6575

6775

NIOBRARA B CHALK
8743' MD 6577' TVD

8750' MD-8800' MD: CHK: 70% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, FREE CALC, IMBD PYR, 30% FREE MRL, 
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

8800' MD-8850' MD: CHK: 70% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, FREE CALC, IMBD PYR, 30% FREE MRL, 
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

8850' MD-8900' MD: CHK: 85% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, ABNT FREE CALC, IMBD PYR, 15% FREE 
MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

8900' MD-8950' MD: CHK: 80% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, ABNT FREE CALC, IMBD PYR, 20% FREE 
MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

8950' MD-9000' MD: CHK: 
TO SUBBLKY, GRTY TO S
BENT, IMBD CALC, ABNT
MRL, NO STN, MOD BLSH
FLOR, FAST STRMG CUT,

MD 8827 TVD 6577.17
INC 90.8 AZ 268.7
VS 2394.59

MD 8922 TVD 6575.48
INC 91.23 AZ 268.39
VS 2489.33



2250

TG, C1-C4

-250

CG 1199u CG 1148u CG 1293u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9000 9050 9100 9150
Niobrara B Chalk (9000' MD - 9050' MD)

6375 TVD

6575

6775

8950' MD-9000' MD: CHK: 90% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, ABNT FREE CALC, IMBD PYR, 10% FREE 
MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9000' MD-9050' MD: CHK: 80% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE BENT,
IMBD CALC, FREE CALC, IMBD PYR, 20% FREE MRL, NO STN, 
MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG 
CUT, HVY BLSHWT RNG

9050' MD-9100' MD: CHK: 90% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 10% FREE MRL,
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

9100' MD-9150' MD: CHK: 95% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, FREE CALC, IMBD PYR, 5% FREE 
MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9150' MD-9200' MD: CHK: 95% MOTT LTGY - MEDDR
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR
BENT, IMBD CALC, FREE CALC, IMBD PYR, 5% FRE
STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLO
STRMG CUT, HVY BLSHWT RNG

MD 9017 TVD 6573.24
INC 91.48 AZ 268.25
VS 2584.03

MD 9111 TVD 6572.38
INC 89.57 AZ 269.06
VS 2677.79



2250

TG, C1-C4

-250

2250

TG, C1-C4

-250

CG 1341u CG 1362u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 55.7K
PP 2762
RPM 0
SPM 82/0

9200 9250 9300 9350 9400
Niobrara B Chalk (9300' MD - 9350' MD)

6375 TVD

6575

6775

6375 TVD

6575

6775

9150' MD-9200' MD: CHK: 95% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, FREE CALC, IMBD PYR, 5% FREE MRL, NO 
STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST 

9200' MD-9250' MD: CHK: 90% MOTT LTGY - MEDDRKGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 10% FREE 
MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9250' MD-9300' MD: CHK: 95% MOTT LTGY - MEDDRKGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 5% FREE MRL, 
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

9300' MD-9350' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, FREE CALC, IMBD PYR, 10% FREE 
MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9350' MD-9400' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 20% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9400' MD-94
TO SUBBLK
BENT, IMBD
MRL, NO ST
FLOR, FAST

MD 9206 TVD 6572.81
INC 89.91 AZ 268.52
VS 2772.57

MD 9300 TVD 6571.69
INC 91.45 AZ 268.81
VS 2866.33

MD 9395 TVD 6570.9
INC 89.51 AZ 268.65
VS 2961.09



2250

TG, C1-C4

-250

CG 1300u CG 1108u

Gamma (API)

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9450 9500 9550 9600
Niobrara B Chalk (9600' 

6375 TVD

6575

6775

9400' MD-9450' MD: CHK: 90% MOTT LTGY - MEDDRKGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 10% FREE 
MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9450' MD-9500' MD: CHK: 70% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 30% FREE 
MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9500' MD-9550' MD: CHK: 70% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 30% FREE MRL, 
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

9550' MD-9600' MD: CHK: 80% MOTT LTGY - MEDDRKGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
IMBD CALC, ABNT FREE CALC, IMBD PYR, 20% FREE MRL, 
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

9600' MD-9650' MD: MRL: 60% MEDDRK
TO SUBBLKY, GRTY TO SLTY TXT, FRM
FREE CALC, ABNT FREE BENT, IMBD P
GRYSHBLK STN, MOD BLSHWT MIN F
FLOR, FAST STRMG CUT, HVY BLSHW

MD 9395 TVD 6570.9 MD 9490 TVD 6572.32
INC 88.77 AZ 270.3
VS 3055.93

MD 9584 TVD 6574.14
INC 89.01 AZ 270.08
VS 3149.82



2250

TG, C1-C4

-250

CG 1242u CG 1273u CG 1369u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

9650 9700 9750 9800 985
Niobrara B Chalk (9600' MD - 9650' MD)

6375 TVD

6575

6775

9600' MD-9650' MD: MRL: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
FREE CALC, ABNT FREE BENT, IMBD PYR, 40% FREE CHK, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9650' MD-9700' MD: MRL: 80% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
ABNT FREE CALC, ABNT FREE BENT, IMBD PYR, 20% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9700' MD-9750' MD: MRL: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
ABNT FREE CALC, ABNT FREE BENT, IMBD PYR, 30% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9750' MD-9800' MD: MRL: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
ABNT FREE CALC, ABNT FREE BENT, IMBD PYR, 40% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9800' MD-9850' MD: MRST: 55% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
ABNT FREE CALC, ABNT FREE BENT, IMBD PYR, 45% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

MD 9679 TVD 6575.45
INC 89.41 AZ 269.41
VS 3244.69

MD 9774 TVD 6575.94
INC 90 AZ 268.66
VS 3339.49



2250

TG, C1-C4

-250

Scale Change

3600

TG, C1-C4

-400

CG 1466u CG 1518u

(400 UNITS/ DIVISION)

GAS SCALE CHANGE: 
-400u TO 3600u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12:01 AM
07/22/2015
DAY 06
2975 FT/24HRS

WOB 22.9K
PP 3549
RPM 80
SPM 82/0

9850 9900 9950 10000 10050
Niobrara B Chalk (9900' MD - 9950' MD) Niobrara B Chalk (9950' MD - 10000' MD)

6375 TVD

6575

6775

9850' MD-9900' MD: MRL: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
FREE CALC, ABNT FREE BENT, IMBD PYR, 40% FREE CHK, 
TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9900' MD-9950' MD: MRL: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
FREE CALC, FREE BENT, IMBD PYR, 30% FREE CHK, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

9950' MD-10000' MD: CHK: 80% MOTT LTGY - MEDDRKGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 20% FREE MRL, 
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

10000' MD-10050' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 10% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

10050' MD-10100' MD: CHK
BLKY TO SUBBLKY, GRTY
FREE BENT, IMBD CALC, 
FREE MRL, NO STN, MOD
FLOR, FAST STRMG CUT,

MD 9868 TVD 6575.64
INC 90.37 AZ 269.84
VS 3433.32

MD 9963 TVD 6574.53
INC 90.96 AZ 269.88
VS 3528.2

MD 10058 TVD 6
INC 89.6 AZ 271.
VS 3623.12



3600

TG, C1-C4

-400

CG 3474u CG 2191u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

10100 10150 10200 10250
Niobrara A Marl 10150' MD - 10200' MD)

6375 TVD

6575

6775

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

10100' MD-10150' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 30% FREE 
MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

10150' MD-10200' MD: MRL: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD 
CALC, FREE CALC, FREE BENT, IMBD PYR, 40% FREE CHK, 
TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

NIOBRARA A MARL
10163' MD 6574' TVD

10200' MD-10250' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 10% FREE CHK, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

10250' MD-10300' MD: MRL: 95% MEDDRKGY - MEDL
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
CALC, TR FREE BENT, IMBD PYR, 5% FREE CHK, TR
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLS
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

MD 10058 TVD 6574.07
INC 89.6 AZ 271.02

MD 10150 TVD 6574.46
INC 89.91 AZ 270.17
VS 3715.06

MD 10243 TVD 6574.84
INC 89.63 AZ 269.41
VS 3807.94



3600

TG, C1-C4

-400

CG 1663u

CG 1710u

CG 2563u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

10300 10350 10400 10450 10500
Niobrara A Marl 10450' MD - 10500' MD)

6375 TVD

6575

6775

10250' MD-10300' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
CALC, TR FREE BENT, IMBD PYR, 5% FREE CHK, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 

10300' MD-10350' MD: MRL: 100% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & TR FREE BENT, TR GRYSHBLK 
STN, TR BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST 
STRMG CUT, HVY BLSHWT RNG

10350' MD-10400' MD: MRL: 100% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & TR FREE BENT, TR GRYSHBLK 
STN, TR BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST 
STRMG CUT, HVY BLSHWT RNG

10400' MD-10450' MD: MRL: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD 
CALC, TR FREE CALC, TR FREE BENT, IMBD PYR, 5% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

10450' MD-10500' MD: MRL: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD 
CALC, TR FREE CALC, TR FREE BENT, IMBD PYR, 5% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

10500' MD-105
BLKY TO SUB
BENT, IMBD C
NO STN, MOD
FAST STRMG

MD 10334 TVD 6575.5
INC 89.54 AZ 268.58
VS 3898.75

MD 10426 TVD 6575.91
INC 89.94 AZ 269.95
VS 3990.58



SS

3600

TG, C1-C4

-400

CG 1892u
CG 1751u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 55.5K
PP 2913
RPM 0
SPM 0/82

10550 10600 10650 10700
Niobrara B Chalk (10500' MD - 10550' MD)

6375 TVD

6575

6775

10500' MD-10550' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 40% FREE MRL,
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

NIOBRARA B CHALK
10528' MD 6576' TVD

10550' MD-10600' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 40% FREE MRL,
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

10600' MD-10650' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE 
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 30% FREE MRL,
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

10650' MD-10700' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 20% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

10700' MD-10750' MD: CHK: 80% MOTT L
BLKY TO SUBBLKY, GRTY TO SLTY TXT
BENT, IMBD CALC, TR FREE CALC, IMB
NO STN, MOD BLSHWT MIN FLOR, FNT
FAST STRMG CUT, HVY BLSHWT RNG

MD 10517 TVD 6576.26
INC 89.63 AZ 269.15
VS 4081.45

MD 10610 TVD 6577.03
INC 89.41 AZ 268.52
VS 4174.23

MD 10702 TVD 6578.13
INC 89.23 AZ 269.69
VS 4266.05



3600

TG, C1-C4

-400

CG 1977u
CG 2372u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

10750 10800 10850 10900 109
Niobrara B Chalk (10800' MD - 10850' MD)

6375 TVD

6575

6775

10700' MD-10750' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 20% FREE MRL, 
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 

10750' MD-10800' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 10% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

10800' MD-10850' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE 
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 30% FREE MRL, 
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST
STRMG CUT, HVY BLSHWT RNG

10850' MD-10900' MD: CHK: 75% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 25% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

10900' MD-10950' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 30% FREE MRL, 
NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

MD 10794 TVD 6578.13
INC 90.77 AZ 271.4
VS 4357.98

MD 10888 TVD 6576.94
INC 90.68 AZ 270.76
VS 4451.93



3600

TG, C1-C4

-400

CG 1930u CG 2030u

CG 3276u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

10950 11000 11050 11100 11150
Niobrara B Chalk (11100' MD - 11150' MD)

6375 TVD

6575

6775

10950' MD-11000' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 20% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

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

11050' MD-11100' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE
BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 30% FREE MRL, 
TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11100' MD-11150' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 10% 
FREE MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, 
FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11150' MD-11200' MD: CHK
BLKY TO SUBBLKY, GRT
FREE BENT, IMBD CALC
FREE MRL, TR GRYSHBL
FNT BLSHWT O FLOR, F
RNG

MD 10980 TVD 6576
INC 90.49 AZ 270.31
VS 4543.86

MD 11072 TVD 6574.96
INC 90.8 AZ 270.16
VS 4635.77

MD 11162 T
INC 90.77 A
VS 4725.66



3600

TG, C1-C4

-400

CG 2141u
CG 2537u DEPTH 11337'

WT 9.3
VIS 32
PH 8.5
FIL 10

CL 2000
CAL 100
H2O 94.7
OIL 0

LGS 24.49
GELS 2/4/6

PV 6
YP 5

CK 1/0
SOL 5.0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 59.7K
PP 2916
RPM 0
SPM 82/0

11200 11250 11300 11350

6375 TVD

6575

6775

11150' MD-11200' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 10% 
FREE MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, 
FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT 

11200' MD-11250' MD: CHK: 95% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 5% FREE
MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11250' MD-11300' MD: CHK: 95% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 5% FREE 
MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11300' MD-11350' MD: CHK: 95% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 5% 
FREE MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, 
FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11350' MD-11400' MD: CHK: 90% MOTT LTGY - MEDD
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BR
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR
FREE MRL, TR GRYSHBLK STN, MOD BLSHWT MIN
FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLS

MD 11162 TVD 6573.73
INC 90.77 AZ 269.79
VS 4725.66

MD 11254 TVD 6572.93
INC 90.22 AZ 270.7
VS 4817.58

MD 11346 TVD 6572.96
INC 89.75 AZ 270.59
VS 4909.52



3600

TG, C1-C4

-400

4500

TG, C1-C4

-500

Scale Change

4500

TG, C1-C4

-500

CG 2575u

(500 UNITS/ DIVISION)

GAS SCALE CHANGE: -500u TO 4500u CG 2056u CG 3607u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

11400 11450 11500 11550 11600
Niobrara B Chalk (11400' MD - 11450' MD)

6375 TVD

6575

6775

6375 TVD

6575

6775

11350' MD-11400' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 10% 
FREE MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, 
FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11400' MD-11450' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, ABNT FREE CALC, IMBD PYR, 10% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11450' MD-11500' MD: CHK: 85% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, ABNT FREE CALC, IMBD PYR, 15% 
FREE MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11500' MD-11550' MD: CHK: 95% MOTT LTGY - MEDDRKGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR FREE BENT,
IMBD CALC, ABNT FREE CALC, IMBD PYR, 5% FREE MRL, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11550' MD-11600' MD: CHK: 95% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, ABNT FREE CALC, IMBD PYR, 5% 
FREE MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11600' MD-116
BLKY TO SUB
FREE BENT, I
FREE MRL, T
FNT BLSHWT

MD 11439 TVD 6572.51
INC 90.8 AZ 270.84
VS 5002.46

MD 11532 TVD 6572.74
INC 88.92 AZ 270.29
VS 5095.39



4500

TG, C1-C4

-500

CG 3575u CG 3532u

Gamma (API)

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

11650 11700 11750 11800
Niobrara B Chalk (11700' MD - 11750' MD) Niobrara B Chalk (11700' MD - 11750' MD)

6375 TVD

6575

6775

11600' MD-11650' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, ABNT FREE CALC, IMBD PYR, 10% 
FREE MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, 
FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11650' MD-11700' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, ABNT FREE CALC, IMBD PYR, 35% 
FREE MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, 
FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11700' MD-11750' MD: MRL: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD 
CALC, ABNT FREE CALC, TR FREE BENT, IMBD PYR, 40% 
FREE CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11750' MD-11800' MD: MRL: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
ABNT FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, 
TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11800' MD-11850' MD: MRL: 80% MEDDR
TO SUBBLKY, GRTY TO SLTY TXT, FRM
ABNT FREE CALC, TR FREE BENT, IMB
TR GRYSHBLK STN, TR BLSHWT MIN 
FLOR, FAST STRMG CUT, HVY BLSHW

MD 11624 TVD 6574.2
INC 89.26 AZ 270.12
VS 5187.29

MD 11715 TVD 6575.38
INC 89.26 AZ 269.85
VS 5278.19

MD 11807 TVD 6576.24
INC 89.66 AZ 269.94
VS 5370.07



4500

TG, C1-C4

-500

CG 3610u CG 3673u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

11850 11900 11950 12000 120
Niobrara B Chalk (12000' MD - 12050' MD)

6375 TVD

6575

6775

11800' MD-11850' MD: MRL: 80% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
ABNT FREE CALC, TR FREE BENT, IMBD PYR, 20% FREE CHK,
TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11850' MD-11900' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
ABNT FREE CALC, TR FREE BENT, IMBD PYR, 10% FREE CHK, 
TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11900' MD-11950' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
ABNT FREE CALC, TR FREE BENT, IMBD PYR, 10% FREE CHK, 
TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

11950' MD-12000' MD: MRL: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
ABNT FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, 
TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12000' MD-12050' MD: MRL: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD 
CALC, ABNT FREE CALC, TR FREE BENT, IMBD PYR, 40% 
FREE CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

MD 11899 TVD 6577.04
INC 89.35 AZ 269.44
VS 5461.94

MD 11994 TVD 6577.78
INC 89.75 AZ 267.8
VS 5556.7



SH

4500

TG, C1-C4

-500

CG 2680u
CG 2632u

CG 3339u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 70.9
PP 3046
RPM 0
SPM 0/81

12050 12100 12150 12200 12250

6375 TVD

6575

6775

12050' MD-12100' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, ABNT FREE CALC, IMBD PYR, 40% 
FREE MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12100' MD-12150' MD: MRL: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
ABNT FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, 
TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12150' MD-12200' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, ABNT FREE CALC, IMBD PYR, 35% 
FREE MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12200' MD-12250' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, ABNT FREE CALC, IMBD PYR, 40% 
FREE MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12250' MD-12300' MD: CHK
BLKY TO SUBBLKY, GRTY
FREE BENT, IMBD CALC, F
MRL, TR GRYSHBLK STN,
BLSHWT O FLOR, FAST S

MD 12089 TVD 6577
INC 91.2 AZ 267.84
VS 5651.35

MD 12184 TVD 6574.39
INC 91.94 AZ 269.97
VS 5746.1



4500

TG, C1-C4

-500

CG 2058u CG 2463u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 70.9K

12300 12350 12400 12450
Niobrara B Chalk (12300' MD - 12350' MD)

6375 TVD

6575

6775

12250' MD-12300' MD: CHK: 65% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, FREE CALC, IMBD PYR, 35% FREE 
MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12300' MD-12350' MD: CHK: 60% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, FREE CALC, IMBD PYR, 40% FREE 
MRL, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12350' MD-12400' MD: MRL: 60% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, TR 
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12400' MD-12450' MD: MRL: 65% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD 
CALC, FREE CALC, TR FREE BENT, IMBD PYR, 35% FREE 
CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12450' MD-12500' MD: MRL: 60% MEDDRKGY - MEDLT
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMB
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE C
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSH
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

MD 12278 TVD 6572.47
INC 90.4 AZ 270.51
VS 5840

MD 12372 TVD 6570.51
INC 92 AZ 270.4
VS 5933.9

MD 12467 TVD 6569.1
INC 89.69 AZ 271.07
VS 6028.83



4500

TG, C1-C4

-500

CG 2197u
CG 3048u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 22.6K
PP 4091
RPM 80
SPM 0/81

12500 12550 12600 12650 12700
Niobrara B Chalk (12600' MD - 12650' MD)

6375 TVD

6575

6775

12450' MD-12500' MD: MRL: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, TR 
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 

12500' MD-12550' MD: MRL: 60% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD 
CALC, FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE 
CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12550' MD-12600' MD: MRL: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
TR FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, TR
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12600' MD-12650' MD: MRL: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, TR 
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12650' MD-12700' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
TR FREE CALC, TR FREE BENT, IMBD PYR, 10% FREE CHK, TR 
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12700' MD-127
TO SUBBLKY
TR FREE CAL
GRYSHBLK S
FLOR, FAST 

MD 12562 TVD 6569.57
INC 89.75 AZ 270.86
VS 6123.79

MD 12656 TVD 6569.59
INC 90.22 AZ 270.46
VS 6217.73



4500

TG, C1-C4

-500

CG 3185u CG 1570u CG 2163u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12750 12800 12850 12900
Niobrara B Chalk (12900' M

6375 TVD

6575

6775

12700' MD-12750' MD: MRL: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
TR FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, TR
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12750' MD-12800' MD: MRL: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD 
CALC, TR FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE 
CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12800' MD-12850' MD: MRL: 70% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
TR FREE CALC, TR FREE BENT, IMBD PYR, 30% FREE CHK, TR
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12850' MD-12900' MD: MRL: 60% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
TR FREE CALC, TR FREE BENT, IMBD PYR, 40% FREE CHK, TR 
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

12900' MD-12950' MD: CHK: 60% MOTT 
BLKY TO SUBBLKY, GRTY TO SLTY TX
FREE BENT, IMBD CALC, TR FREE CAL
FREE MRL, NO STN, MOD BLSHWT MIN
FLOR, FAST STRMG CUT, HVY BLSHW

MD 12751 TVD 6569.98
INC 89.32 AZ 268.48
VS 6312.57

MD 12845 TVD 6571.04
INC 89.38 AZ 267.82
VS 6406.27



4500

TG, C1-C4

-500

CG 3256u

CG 2393u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 70.1K
PP 3098
RPM 0
SPM 0/82

12:01 AM
07/23/2015
DAY 07
3164 FT/24HRS

12950 13000 13050 13100 131
Niobrara B Chalk (12900' MD - 12950' MD)

6375 TVD

6575

6775

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

12950' MD-13000' MD: CHK: 75% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 25% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13000' MD-13050' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 20% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13050' MD-13100' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 20% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13100' MD-13150' MD: CHK: 70% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 30% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

MD 12940 TVD 6571.84
INC 89.66 AZ 267.57
VS 6500.91

MD 13035 TVD 6571.94
INC 90.22 AZ 267.22
VS 6595.5

MD 13129 TVD 6572.01
INC 89.69 AZ 268.11
VS 6689.14



4500

TG, C1-C4

-500

CG 2959u
CG 2985u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

13150 13200 13250 13300 13350

Niobrara B Chalk (13200' MD - 13250' MD)

6375 TVD

6575

6775

13150' MD-13200' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 10% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13200' MD-13250' MD: CHK: 80% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, TR FREE CALC, IMBD PYR, 20% 
FREE MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13250' MD-13300' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, FREE CALC, IMBD PYR, 10% FREE 
MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13300' MD-13350' MD: CHK: 95% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, FREE CALC, IMBD PYR, 5% FREE 
MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13350' MD-13400' MD: CHK
BLKY TO SUBBLKY, GRT
FREE BENT, IMBD CALC,
MRL, NO STN, MOD BLSH
FLOR, FAST STRMG CUT

MD 13224 TVD 6572.43
INC 89.81 AZ 268.12
VS 6783.84

MD 13319 TVD 6572.33
INC 90.31 AZ 267.87
VS 6878.52



4500

TG, C1-C4

-500

CG 2263u CG 1637u CG 1750u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

13400 13450 13500 13550
Niobrara A Marl (13400' MD - 13450' MD)

6375 TVD

6575

6775

13350' MD-13400' MD: CHK: 90% MOTT LTGY - MEDDRKGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TR 
FREE BENT, IMBD CALC, FREE CALC, IMBD PYR, 10% FREE 
MRL, NO STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13400' MD-13450' MD: MRL: 60% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
FREE CALC, ABNT FREE BENT, IMBD PYR, 40% FREE CHK, TR
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

NIOBRARA A MARL
13404' MD 6573' TVD

13450' MD-13500' MD: MRL: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD 
CALC, FREE CALC, ABNT FREE BENT, IMBD PYR, 5% FREE 
CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13500' MD-13550' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
FREE CALC, ABNT FREE BENT, IMBD PYR, 5% FREE CHK, TR 
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13550' MD-13600' MD: MRL: 90% MEDDRKGY - MEDL
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BR
CALC, FREE CALC, ABNT FREE BENT, IMBD PYR, 10
CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, F
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT

MD 13413 TVD 6573.19
INC 88.64 AZ 269.11
VS 6972.26

MD 13508 TVD 6576
INC 87.97 AZ 269.27
VS 7067.04



SS

4500

TG, C1-C4

-500

4500

TG, C1-C4

-500

CG 853u
CG 715u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 23.8K
PP 4177
RPM 80
SPM 0/82

13600 13650 13700 13750 13800
Niobrara A Marl (13700' MD - 13750' MD)

6375 TVD

6575

6775

6375 TVD

6575

6775

13550' MD-13600' MD: MRL: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD 
CALC, FREE CALC, ABNT FREE BENT, IMBD PYR, 10% FREE 
CHK, TR GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13600' MD-13650' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
FREE CALC, ABNT FREE BENT, IMBD PYR, 5% FREE CHK, TR 
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13650' MD-13700' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
FREE CALC, ABNT FREE BENT, IMBD PYR, 5% FREE CHK, TR 
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13700' MD-13750' MD: MRL: 100% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD PYR,
TR FREE CALC & TR FREE BENT, TR GRYSHBLK STN, TR 
BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, 
HVY BLSHWT RNG

13750' MD-13800' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, IMBD CALC, 
FREE CALC, ABNT FREE BENT, IMBD PYR, 5% FREE CHK, TR 
GRYSHBLK STN, TR BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

13800' MD-13
BLKY TO SU
IMBD PYR, T
STN, TR BLS
STRMG CUT

MD 13603 TVD 6577.91
INC 89.72 AZ 268.9
VS 7161.83

MD 13697 TVD 6578.04
INC 90.12 AZ 268.52
VS 7255.61

MD 13792 TVD 6577.94
INC 90 AZ 268.48
VS 7350.36



4500

TG, C1-C4

-500

CG 906u

CG 2151u

Gamma (API)

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

13850 13900 13950 14000
Niobrara A Marl (14000' 

6375 TVD

6575

6775

13800' MD-13850' MD: MRL: 100% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & TR FREE BENT, TR GRYSHBLK 
STN, TR BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST 
STRMG CUT, HVY BLSHWT RNG

13850' MD-13900' MD: MRL: 100% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & TR FREE BENT, TR GRYSHBLK 
STN, TR BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST 
STRMG CUT, HVY BLSHWT RNG

13900' MD-13950' MD: MRL: 100% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD PYR, 
TR FREE CALC & TR FREE BENT, TR GRYSHBLK STN, TR 
BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, 
HVY BLSHWT RNG

13950' MD-14000' MD: MRL: 100% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & ABNT FREE BENT, TR 
GRYSHBLK STN,  V/HVY BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14000' MD-14050' MD: MRL: 95% MEDDR
TO SUBBLKY, CHALKY, FRM TO BRIT, I
TR FREE CALC & ABNT FREE BENT, 5%
GRYSHBLK STN, V/HVY BLSHWT MIN F
FLOR, FAST STRMG CUT, HVY BLSHWT

MD 13866 TVD 6578.1
INC 89.75 AZ 267.98
VS 7424.13

MD 13981 TVD 6578.17
INC 90.22 AZ 269.34
VS 7538.84



4500

TG, C1-C4

-500

CG 1553u

CG 973u
CG 1364u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 63.2K
PP 3300
RPM 0
SPM 82/0

14050 14100 14150 14200 142
Niobrara A Marl (14000' MD - 14050' MD)

6375 TVD

6575

6775

14000' MD-14050' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD PYR, 
TR FREE CALC & ABNT FREE BENT, 5% FREE CHK, TR 
GRYSHBLK STN, V/HVY BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14050' MD-14100' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD PYR,
TR FREE CALC & ABNT FREE BENT, 5% FREE CHK, TR 
GRYSHBLK STN, V/HVY BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14100' MD-14150' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD PYR,
TR FREE CALC & ABNT FREE BENT, 5% FREE CHK, TR 
GRYSHBLK STN, V/HVY BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14150' MD-14200' MD: MRL: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & ABNT FREE BENT, 10% FREE 
CHK, TR GRYSHBLK STN, V/HVY BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14200' MD-14250' MD: MRL: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & ABNT FREE BENT, 10% FREE 
CHK, TR GRYSHBLK STN, V/HVY BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

MD 14075 TVD 6577.46
INC 90.65 AZ 270.91
VS 7632.74

MD 14170 TVD 6575.98
INC 91.14 AZ 270.32
VS 7727.66



4500

TG, C1-C4

-500

CG 2719u
CG 4147u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

14250 14300 14350 14400 14450
Niobrara A Marl (14300' MD - 14350' MD)

6375 TVD

6575

6775

14250' MD-14300' MD: MRL: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & ABNT FREE BENT, 5% FREE 
CHK, TR GRYSHBLK STN, V/HVY BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14300' MD-14350' MD: MRL: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & ABNT FREE BENT, 5% FREE 
CHK, TR GRYSHBLK STN, V/HVY BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14350' MD-14400' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD 
PYR, TR FREE CALC & ABNT FREE BENT, 10% FREE CHK, TR 
GRYSHBLK STN, V/HVY BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14400' MD-14450' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD PYR, 
TR FREE CALC & ABNT FREE BENT, 10% FREE CHK, TR 
GRYSHBLK STN, V/HVY BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14450' MD-14500' MD: MRL
TO SUBBLKY, CHALKY, FR
PYR, TR FREE CALC & AB
GRYSHBLK STN, V/HVY B
FLOR, FAST STRMG CUT,

MD 14264 TVD 6574.23
INC 90.99 AZ 271.28
VS 7821.59

MD 14359 TVD 6573.51
INC 89.88 AZ 271.33
VS 7916.56

MD 14453 TVD 6573.61
INC 90 AZ 271.17
VS 8010.53



5850

TG, C1-C4

-650

Scale Change

5850

TG, C1-C4

-650

GAS SCALE CHANGE: -650u TO 5850u

(650 UNITS/ DIVISION)

CG 1211u

CG 4524u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

14500 14550 14600 14650

Niobrara A Marl (14600' MD - 14650' MD)

6375 TVD

6575

6775

14450' MD-14500' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD 
PYR, TR FREE CALC & ABNT FREE BENT, 5% FREE CHK, TR 
GRYSHBLK STN, V/HVY BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14500' MD-14550' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD 
PYR, TR FREE CALC & ABNT FREE BENT, 5% FREE CHK, TR 
GRYSHBLK STN, V/HVY BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14550' MD-14600' MD: MRL: 100% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & ABNT FREE BENT, TR 
GRYSHBLK STN,  V/HVY BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14600' MD-14650' MD: MRL: 100% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & FREE BENT, TR GRYSHBLK STN,  
MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG
CUT, HVY BLSHWT RNG

14650' MD-14700' MD: MRL: 90% MEDDRKGY - MEDLT
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC &
TR FREE CALC & FREE BENT, 10% FREE CHK, TR GR
STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLO
STRMG CUT, HVY BLSHWT RNG

MD 14548 TVD 6573.4
INC 90.25 AZ 270.51
VS 8105.48

MD 14642 TVD 6572.33
INC 91.05 AZ 270.21
VS 8199.4



SH

5850

TG, C1-C4

-650

CG 4611u DEPTH 14708'
WT 9.25
VIS 33
PH 9.5
FIL 9
CL 2500

     CAL40
H2O 94
OIL 1
LGS 21.57
GELS 2/3/5
PV 5
YP 4
CK 1/0
SOL 4.7

CG 4587u
CG 4115u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 22K
PP 4334
RPM 90
SPM 0/81

14700 14750 14800 14850 14900

6375 TVD

6575

6775

14650' MD-14700' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD PYR,
TR FREE CALC & FREE BENT, 10% FREE CHK, TR GRYSHBLK 
STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST 

14700' MD-14750' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD PYR, 
TR FREE CALC & FREE BENT, 10% FREE CHK, TR GRYSHBLK 
STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST 
STRMG CUT, HVY BLSHWT RNG

14750' MD-14800' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC & TR 
IMBD PYR, TR FREE CALC & FREE BENT, 5% FREE CHK, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14800' MD-14850' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC & TR 
IMBD PYR, TR FREE CALC & FREE BENT, 10% FREE CHK, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14850' MD-14900' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC & TR 
IMBD PYR, TR FREE CALC & FREE BENT, 10% FREE CHK, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14900' MD-14
BLKY TO SU
& TR IMBD P
TR GRYSHB
O FLOR, FA

MD 14737 TVD 6571.92
INC 89.45 AZ 270.37
VS 8294.31

MD 14832 TVD 6572.3
INC 90.09 AZ 270.16
VS 8389.23



5850

TG, C1-C4

-650

Scale Change

3150

TG, C1-C4

-350

CG 4415u

GAS SCALE CHANGE: 
-350u TO 3150u

(350 UNITS/ DIVISION)

CG 1357u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

14950 15000 15050 15100
Niobrara A Marl (14900' MD - 14950' MD)

6375 TVD

6575

6775

14900' MD-14950' MD: MRL: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC 
& TR IMBD PYR, TR FREE CALC & FREE BENT, 5% FREE CHK,
TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

14950' MD-15000' MD: MRL: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC &
TR IMBD PYR, TR FREE CALC & FREE BENT, 5% FREE CHK, 
TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

15000' MD-15050' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC & TR 
IMBD PYR, TR FREE CALC & FREE BENT, 10% FREE CHK, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

15050' MD-15100' MD: MRL: 100% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & TR FREE BENT, TR GRYSHBLK 
STN,  V/HVY BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

15100' MD-15150' MD: MRL: 95% MEDD
BLKY TO SUBBLKY, CHALKY, FRM TO
& TR IMBD PYR, TR FREE CALC & FR
CHK, TR GRYSHBLK STN, MOD BLSH
BLSHWT O FLOR, FAST STRMG CUT, 

MD 14926 TVD 6571.54
INC 90.83 AZ 270.2
VS 8483.13

MD 15021 TVD 6571.52
INC 89.2 AZ 270.71
VS 8578.06

MD 15115 TVD 6572.
INC 89.6 AZ 271.02
VS 8672.01



3150

TG, C1-C4

-350

CG 822u CG 902u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

15150 15200 15250 15300 153
Niobrara A Marl (15200' MD - 15250' MD)

6375 TVD

6575

6775

15100' MD-15150' MD: MRL: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC 
& TR IMBD PYR, TR FREE CALC & FREE BENT, 5% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

15150' MD-15200' MD: MRL: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC, 
TR IMBD PYR, TR FREE CALC, TR FREE BENT, 5% FREE CHK,
TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

15200' MD-15250' MD: MRL: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC, 
TR IMBD PYR, TR FREE CALC, TR FREE BENT, 5% FREE CHK,
TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

15250' MD-15300' MD: MRL: 100% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & TR FREE BENT, TR GRYSHBLK 
STN,  V/HVY BLSHWT MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

15300' MD-15350' MD: MRL: 100% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD PYR, 
TR FREE CALC & FREE BENT, TR GRYSHBLK STN,  V/HVY 
BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, 
HVY BLSHWT RNG

MD 15115 TVD 6572.5 MD 15210 TVD 6572.86
INC 89.97 AZ 270.22
VS 8766.94

MD 15304 TVD 6572.25
INC 90.77 AZ 270.15
VS 8860.85



3150

TG, C1-C4

-350

CG 1126u CG 1510u CG 1532u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

WOB 19.1K
PP 4147
RPM 90
SPM 0/82

15350 15400 15450 15500 15550
Niobrara A Marl (15500' MD - 15550' MD)

6375 TVD

6575

6775

TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD PYR, 

15350' MD-15400' MD: MRL: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC, 
TR IMBD PYR, TR FREE CALC, TR FREE BENT, 10% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

15400' MD-15450' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC, TR 
IMBD PYR, FREE CALC, TR FREE BENT, 10% FREE CHK, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

15450' MD-15500' MD: MRL: 100% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & IMBD PYR,
TR FREE CALC & FREE BENT, TR GRYSHBLK STN,  V/HVY 
BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, 
HVY BLSHWT RNG

15500' MD-15550' MD: MRL: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC, 
TR IMBD PYR, FREE CALC, TR FREE BENT, 10% FREE CHK, 
TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

15550' MD-15600' MD: MRL
BLKY TO SUBBLKY, CHA
IMBD PYR, TR FREE CALC
 V/HVY BLSHWT MIN FLO
STRMG CUT, HVY BLSHW

MD 15398 TVD 6572.18
INC 89.32 AZ 270.74
VS 8954.78

MD 15493 TVD 6573.13
INC 89.54 AZ 270.79
VS 9049.72



3150

TG, C1-C4

-350

CG 1907u CG 1442u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

12:01 AM
07/24/2015
DAY 08
2656 FT/24HR

15600 15650 15700 15750

6375 TVD

6575

6775

15550' MD-15600' MD: MRL: 100% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, IMBD CALC & 
IMBD PYR, TR FREE CALC & FREE BENT, TR GRYSHBLK STN,
 V/HVY BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST 
STRMG CUT, HVY BLSHWT RNG

15600' MD-15650' MD: MRL: 95% MEDDRKGY - MEDLTGY, BLKY
TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC, TR 
IMBD PYR, FREE CALC, TR FREE BENT, 5% FREE CHK, TR 
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

15650' MD-15700' MD: MRL: 95% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC, 
TR IMBD PYR, TR FREE CALC, TR FREE BENT, 5% FREE CHK, 
TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT 
O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

15700' MD-15750' MD: MRL: 90% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC, 
TR IMBD PYR, TR FREE CALC, TR FREE BENT, 10% FREE 
CHK, TR GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT 
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

15750' MD-15800' MD: MRL: 90% MEDDRKGY - MEDLT
TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CAL
IMBD PYR, TR FREE CALC, TR FREE BENT, 10% FRE
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLS
FLOR, FAST STRMG CUT, HVY BLSHWT RNG

MD 15588 TVD 6573.61
INC 89.88 AZ 270.25
VS 9144.65

MD 15682 TVD 6573.43
INC 90.34 AZ 270.1
VS 9238.56



3150

TG, C1-C4

-350

CG 2656u

BOTTOMS UP GAS 1593u

600

ROP (Ft/Hr)

0

250

Gamma (API)

0

2656 FT/24HRS

WOB 21.4K
PP 4319
RPM 90
SPM 0/81

WOB 9.2K
PP 3901
RPM 90
SPM 0/82

DRILLER'S TD @ 12:25 AM ON 
07/24/2015 @ 15870' MD

15800 15850 15900
Niobrara A Marl (15800' MD - 15846' MD)

6375 TVD

6575

6775

15750' MD-15800' MD: MRL: 90% MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, CHALKY, FRM TO BRIT, TR IMBD CALC, TR 
IMBD PYR, TR FREE CALC, TR FREE BENT, 10% FREE CHK, TR
GRYSHBLK STN, MOD BLSHWT MIN FLOR, FNT BLSHWT O 

15800' MD-15844' MD: MRL: 95% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, CHALKY, FRM TO BRIT, 
TR IMBD CALC, TR IMBD PYR, TR FREE CALC, TR 
FREE BENT, 5% FREE CHK, TR GRYSHBLK STN, MOD 
BLSHWT MIN FLOR, FNT BLSHWT O FLOR, FAST 
STRMG CUT, HVY BLSHWT RNG

15844' MD-15870' MD: MRL: 95% 
MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, CHALKY, FRM TO BRIT, TR 
IMBD CALC, TR IMBD PYR, TR FREE 
CALC, TR FREE BENT, 5% FREE CHK, 
TR GRYSHBLK STN, MOD BLSHWT 
MIN FLOR, FNT BLSHWT O FLOR, 
FAST STRMG CUT, HVY BLSHWT RNG

TD @  15870' MD

RELEASED ON 07/24/2015

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

MD 15802 TVD 6571.94
INC 91.08 AZ 269.81
VS 9358.41

MD 15870 TVD 6570.66
INC 91.08 AZ 269.81
VS 9426.32

PTB


