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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

HB AC

3150

TG, C1-C4

-350

3150

TG, C1-C4

-350

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

CONNECTIONS MARKED 
WITH RED TRIANGLES

DRILLING ON WATER 
BASED MUD

CG 1766u MD 6837'
WT 10.5
VIS 46.0
PH 8.9
FIL 10.0

CL 2100
CAL 80
H2O 89.4
OIL 0.0
SOL 10.3

CAKE 2/0
GELS 8/36/46
PV 15.0
YP 12.0

CG 1600u

250

ROP (Ft/Hr)

0

350

Gamma (API)

0

250

ROP (Ft/Hr)

0

350

Gamma (API)

0

(GAMMA DATA AS RECEIVED)

GAMMA SCALE: 0 TO 350

ROP SCALE: 0 TO 250

SLIDE=RED
ROTATE=WHITE

WOB 26.9K
PP 3742
RPM 20
SPM 62/61

WOB 34.7K
PP 3405
RPM 7
SPM 62/62

6700 6750 6800 6850
Niobrara A Chalk (6740' MD - 6770' MD) Niobrara A Marl (6770' MD - 6800' MD) Niobrara A Marl (6890

6450 TVD

6700

6950

6450 TVD

6700

6950

H&P 321

NOBLE ENERGY
WELLS RANCH
AE20-69HN
HORIZONTAL
20-T6N-R62W
1098' FNL, 215' FWL
WELD COUNTY, CO

LOGGERS:                                         
ANDREW CHRISTIANO
HANNAH BLATCHFORD

COMMENCED LOGGING @ 6750' MD ON
11/13/13 W/BIT #2 8.75'' HDBS MMD55M S/N 
12171834 IN @ 5892' MD

6711' MD 6483' TVD
NIOBRARA A CHALK

6740'-6770': CHK: 60% 
MEDDRKGY - 
MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO 
SLTY TXT, FRM TO 
BRIT, FREE BENT, TRC 
IMBD PYR, NO STN, 5% 
FLOR, NO O FLOR,  
IMMED STRMG CUT, 
BRIYL RNG

6770'-6800': MRST: 45% MEDDRKGY 
- MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC IMBD PYR, NO STN, 5% FLOR, 
NO O FLOR,  IMMED STRMG CUT, 
BRIYL RNG

NIOBRARA A MARL
6764' MD 6511' TVD

6800'-6830': MRST: 45% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
FREE BENT,  IMBD PYR, NO STN, 5% 
FLOR, NO O FLOR,  IMMED STRMG 
CUT, BRIYL RNG

6830'-6860': MRST: 45% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, GRTY 
TO SLTY TXT, FRM TO BRIT, FREE 
BENT,  IMBD PYR, NO STN, 5% FLOR, 
NO O FLOR,  IMMED STRMG CUT, 
BRIYL RNG

6860'-6890': MRST: 45% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
FREE BENT,  IMBD PYR, NO STN, 5% 
FLOR, NO O FLOR,  IMMED STRMG 
CUT, BRIYL RNG

MD 6767 TVD 6512.11
INC 61.55 AZ 75.62
VS 529.35

MD 6815 TVD 6533.12
INC 66.52 AZ 77.98
VS 572.47

MD 6862 TVD 6549.56
INC 72.51 AZ 80.17
VS 616.35



HB

3150

TG, C1-C4

-350

NO FLOW

CG N/A
CG 495u TG 1621u

250

ROP (Ft/Hr)

0

350

Gamma (API)

0

Scale Change

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

12:01 AM
11/14/13
436 FT/24 HRS
DAY 04

ROP SCALE: 0 
TO 1000

6900 6950 7000 7050 7100
Niobrara A Marl (6890' MD - 6920' MD) Niobrara B Chalk (6920' MD - 6950' MD) Niobrara B Chalk (7070' MD - 7100' MD)

6450 TVD

6700

6950

6890'-6910': MRST: 50% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
FREE BENT,  IMBD PYR, NO STN, 5% 
FLOR, NO O FLOR,  IMMED STRMG 
CUT, BRIYL RNG

6920'-6950': CHK: 50% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC IMBD PYR, NO STN, NO FLOR, 
NO O FLOR,  IMMED STRMG CUT, 
BRIYL RNG

NIOBRARA B CHALK
6920' MD 6565' TVD

6950'-6980': CHK: 55% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, GRTY
TO SLTY TXT, FRM TO BRIT, TRC 
IMBD PYR, NO STN, NO FLOR, NO O 
FLOR,  IMMED STRMG CUT, BRIYL 
RNG

6980'-7010': CHK: 60% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC FREE BENT, TRC IMBD PYR, 
NO STN, 5% FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

7010'-7040': CHK: 60% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC FREE BENT, TRC IMBD PYR, 
NO STN, 5% FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

7040'-7070': CHK: 60% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC IMBD PYR, NO STN, NO FLOR, 
NO O FLOR,  IMMED STRMG CUT, 
BRIYL RNG

TOOH @ 9:15AM ON 11/13/13 @ 7067' MD FOR 
INTERMEDIATE CASING OPERATIONS. TIH @ 
1:00PM ON 11/14/13.  DRILLING AHEAD @ 5:05PM 
ON 11/14/13 W/ BIT #3 6.125'' NIV SKHI516M S/N 
A184605 IN @ 7067' MD.

7070'-7100': CHK: 55% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC IMBD PYR, NO STN, NO FLOR, 
NO O FLOR,  IMMED STRMG CUT, 
BRIYL RNG

SWITCH TO 50' SAMPLE INTERVA

7100'-7150': C
SUBBLKY, G
CALC, TRC I
NO O FLOR, 

MD 6910 TVD 6562.75
INC 75.58 AZ 81.99
VS 662.22

MD 6957 TVD 6573.28
INC 78.54 AZ 85.73
VS 707.45

MD 7013 TVD 6582.23
INC 83.06 AZ 88.42
VS 761.45

MD 7093 TVD 6588.21
INC 88.37 AZ 86.2
VS 839.32



Scale Change

7200

TG, C1-C4

-800

CG 2013u

GAS SCALE: -800 TO 7200

800 UNITS/DIVISION

CG 3520u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

7150 7200 7250 7300

6450 TVD

6700

6950

SWITCH TO 50' SAMPLE INTERVAL

7100'-7150': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, 
NO O FLOR,  IMMED STRMG CUT, BRIYL RNG

7150'-7200': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR, 
NO O FLOR,  IMMED STRMG CUT, BRIYL RNG

7200'-7250': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR, NO
O FLOR,  IMMED STRMG CUT, BRIYL RNG

7250'-7300': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, NO STN, NO FLOR, NO O FLOR,  IMMED
STRMG CUT, BRIYL RNG

7300'-7350': CHK: 55% MEDDRKGY - ME
SUBBLKY, GRTY TO SLTY TXT, FRM TO
CALC, FREE PYR, ABDT FREE BENT, N
FLOR,  IMMED STRMG CUT, BRIYL RNG

MD 7187 TVD 6590.03
INC 89.41 AZ 88.34
VS 931.09

MD 7282 TVD 6589.29
INC 91.48 AZ 87.99
VS 1023.53



7200

TG, C1-C4

-800

CG 4630u CG 3297u CG 4949u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

7350 7400 7450 7500 755
Niobrara B Chalk (7350' MD - 7400' MD)

6450 TVD

6700

6950

7300'-7350': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, FREE PYR, ABDT FREE BENT, NO STN, NO FLOR, NO O 
FLOR,  IMMED STRMG CUT, BRIYL RNG

7350'-7400': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, 
NO O FLOR,  IMMED STRMG CUT, BRIYL RNG

7400'-7450': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, 
NO O FLOR,  IMMED STRMG CUT, BRIYL RNG

7450'-7500': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR, NO
O FLOR,  IMMED STRMG CUT, BRIYL RNG

7500'-7550': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR, 
NO O FLOR,  IMMED STRMG CUT, BRIYL RNG

MD 7377 TVD 6587.53
INC 90.65 AZ 88.48
VS 1115.93

MD 7472 TVD 6587.04
INC 89.94 AZ 88.82
VS 1208.19



7200

TG, C1-C4

-800

CG 5773u CG 5366u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

WOB 27.0K
PP 3894
RPM 80
SPM 69/0

7550 7600 7650 7700 7750
Niobrara B Chalk (7650' MD - 7700' MD)

6450 TVD

6700

6950

7550'-7600': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

7600'-7650': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC, 
TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, NO O 
FLOR,  IMMED STRMG CUT, BRIYL RNG

7650'-7700': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC, 
TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR, NO O 
FLOR,  IMMED STRMG CUT, BRIYL RNG

7700'-7750': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC, 
TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, NO O 
FLOR,  IMMED STRMG CUT, BRIYL RNG

7750'-7800': CHK: 55% MED
SUBBLKY, GRTY TO SLTY 
TRC IMBD PYR, TRC FREE
FLOR,  IMMED STRMG CU

MD 7567 TVD 6587.32
INC 89.72 AZ 88.87
VS 1300.37

MD 7661 TVD 6587.5
INC 90.06 AZ 88.27
VS 1391.69

MD 7756 TVD 6588.
INC 89.23 AZ 87.94
VS 1484.15



7200

TG, C1-C4

-800

CG 6332u CG 6343u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

7800 7850 7900 7950
Niobrara B Chalk (7950' MD - 8000' MD)

6450 TVD

6700

6950

7750'-7800': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC, 
TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR, NO O 
FLOR,  IMMED STRMG CUT, BRIYL RNG

7800'-7850': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC,
TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

7850'-7900': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC, 
TRC IMBD PYR, NO STN, NO FLOR, NO O FLOR,  IMMED STRMG
CUT, BRIYL RNG

7900'-7950': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC, 
TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

7950'-8000': CHK: 55% MEDDRKGY - MEDLTGY, BLK
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, N
NO O FLOR,  IMMED STRMG CUT, BRIYL RNG

MD 7756 TVD 6588.09
INC 89.23 AZ 87.94

MD 7851 TVD 6589.93
INC 88.55 AZ 87.77
VS 1576.7

MD 7945 TVD 6591.98
INC 88.95 AZ 87.61
VS 1668.33



7200

TG, C1-C4

-800

7200

TG, C1-C4

-800

CG 4924u CG 4114u CG 3984u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

8000 8050 8100 8150 8200

6450 TVD

6700

6950

6450 TVD

6700

6950

7950'-8000': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, 

8000'-8050': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

8050'-8100': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE CALC,
TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

8100'-8150': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

8150'-8200': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O 
FLOR,  IMMED STRMG CUT, BRIYL RNG

8200'-8250': C
SUBBLKY, GR
TRC IMBD PY
FLOR,  IMMED

MD 8040 TVD 6593
INC 89.82 AZ 87.38
VS 1761.02

MD 8135 TVD 6591.33
INC 92.19 AZ 89.59
VS 1853.31



7200

TG, C1-C4

-800

CG 2583u CG 2193u

Gamma (API)

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

12:01 AM
11/15/13
1181 FT/24 HRS
DAY 05

WOB 22.8K
PP 3893
RPM 80
SPM 0/69

8250 8300 8350 8400
Niobrara B Chalk (8250' MD - 8300' MD)

6450 TVD

6700

6950

8200'-8250': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC, 
TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, NO O 
FLOR,  IMMED STRMG CUT, BRIYL RNG

8250'-8300': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC 
IMBD PYR, FREE PYR, TRC FREE BENT, NO STN, NO FLOR, NO 
O FLOR,  IMMED STRMG CUT, BRIYL RNG

8300'-8350': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC 
IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

8350'-8400': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC 
IMBD PYR, ABDTFREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

8400'-8450': MRST: 45% MEDDRKGY - ME
SUBBLKY, GRTY TO SLTY TXT, FRM TO 
IMBD PYR, ABDT FREE BENT, NO STN, 5
IMMED STRMG CUT, BRIYL RNG

MD 8230 TVD 6588.4
INC 91.35 AZ 88.27
VS 1945.41

MD 8325 TVD 6586.69
INC 90.71 AZ 87.41
VS 2037.96

MD 8420 TVD
INC 89.1 AZ 8
VS 2130.62



7200

TG, C1-C4

-800

CG 2012u CG 2176u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

8450 8500 8550 8600 865
Niobrara B Chalk (8550' MD - 8600' MD) Niobrara B Chalk (8600' MD - 8650' MD)

6450 TVD

6700

6950

8400'-8450': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC 
IMBD PYR, ABDT FREE BENT, NO STN, 5% FLOR, NO O FLOR, 

8450'-8500': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT,  ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, 
NO O FLOR,  IMMED STRMG CUT, BRIYL RNG

8450'-8500': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, 
NO O FLOR,  IMMED STRMG CUT, BRIYL RNG

8550'-8600': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

8600'-8650': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC
IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

MD 8420 TVD 6586.85
INC 89.1 AZ 87.78

MD 8514 TVD 6587.82
INC 89.72 AZ 89.1
VS 2221.98

MD 8609 TVD 6588.08
INC 89.97 AZ 88.35
VS 2314.21



AC

7200

TG, C1-C4

-800

CG 2200u CG 2092u

MD 8765'
WT 9.3
VIS 35.0
PH 12.7

FIL 10.6
CL 2300
CAL 60.0
H2O 94.8
OIL 0.0

SOL 4.9
CAKE 1/0
GELS 2/11/15
PV 9.0
YP 7.0

CG 2062u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

8650 8700 8750 8800 8850
Niobrara A Marl (8650' MD - 8700' MD)

6450 TVD

6700

6950

8650'-8700': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

NIOBRARA A MARL
8650' MD 6588' TVD

8700'-8750': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

8750'-8800': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

8800'-8850': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE CALC,
TRC IMBD PYR, ABDT FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

8850'-8900': MRST: 45% ME
SUBBLKY, GRTY TO SLTY 
TRC IMBD PYR,  FREE BEN
IMMED STRMG CUT, BRIYL

MD 8704 TVD 6586.8
INC 91.57 AZ 89.36
VS 2406.37

MD 8799 TVD 6585.19
INC 90.37 AZ 88.3
VS 2498.54



7200

TG, C1-C4

-800

CG 3009u CG 2675u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

8900 8950 9000 9050
Niobrara A Marl (8950' MD - 9000' MD)

6450 TVD

6700

6950

8850'-8900': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE CALC,
TRC IMBD PYR,  FREE BENT, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

8900'-8950': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

8950'-9000': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9000'-9050': MRST: 40% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9050'-9100': MRST: 40% MEDDRKGY - MEDLTGY, BLK
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, 5
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 8894 TVD 6585.62
INC 89.11 AZ 85.08
VS 2591.5

MD 8989 TVD 6586.13
INC 90.28 AZ 87.3
VS 2684.64

MD 9083 
INC 91.2 A
VS 2776.2



7200

TG, C1-C4

-800

CG 2720u

PASON ERROR

CG N/A

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

9100 9150 9200 9250 9300
Niobrara A Marl (9250' MD - 9300' MD)

6450 TVD

6700

6950

9050'-9100': MRST: 40% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, 5% FLOR, 

9050'-9100': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9150'-9200': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC
IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

9200'-9250': MRST: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9250'-9300': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9300'-9350': M
SUBBLKY, G
CALC, TRC 
FLOR, IMME

MD 9083 TVD 6584.91
INC 91.2 AZ 88.53
VS 2776.2

MD 9178 TVD 6583.54
INC 90.46 AZ 87.27
VS 2868.73

MD 9273 TVD 6583.69
INC 89.35 AZ 89.03
VS 2961.18



7200

TG, C1-C4

-800

CG 2999u CG 2118u CG 2798u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

9350 9400 9450 9500

6450 TVD

6700

6950

9300'-9350': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9350'-9400': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9400'-9450': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9450'-9500': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9500'-9550': MRST: 45% MEDDRKGY - M
SUBBLKY, GRTY TO SLTY TXT, FRM TO
CALC, TRC IMBD PYR, FREE BENT, NO
FLOR, IMMED STRMG CUT, BRIYL RNG

MD 9368 TVD 6585.95
INC 87.93 AZ 88.72
VS 3053.32

MD 9463 TVD 6588.54
INC 88.95 AZ 88.88
VS 3145.48



7200

TG, C1-C4

-800

CG 2861u CG 3401u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

9550 9600 9650 9700 975
Niobrara A Marl (9550' MD - 9600' MD)

6450 TVD

6700

6950

9500'-9550': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9550'-9600': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9600'-9650': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9650'-9700': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9700'-9750': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

MD 9558 TVD 6589.02
INC 90.46 AZ 88.16
VS 3237.79

MD 9652 TVD 6588.55
INC 90.12 AZ 86.79
VS 3329.51

MD
INC
VS 3



7200

TG, C1-C4

-800

CG 3249u CG 3277u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

9750 9800 9850 9900 9950
Niobrara A Marl (9850' MD - 9900' MD)

6450 TVD

6700

6950

9750'-9800': MRST: 40% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9800'-9880': MRST: 40% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9850'-9900': MRST: 40% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9900'-9950': MRST: 40% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9950'-10000': MRST: 45% M
SUBBLKY, GRTY TO SLTY
CALC, TRC IMBD PYR, FR
FLOR, IMMED STRMG CU

MD 9747 TVD 6588.09
INC 90.43 AZ 87.22
VS 3422.38

MD 9842 TVD 6588.3
INC 89.32 AZ 87.8
VS 3515.07

MD 9937 TVD 6588.58
INC 90.34 AZ 88.58
VS 3607.5



7200

TG, C1-C4

-800

CG 3191u CG 2874u CG 2712u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

10000 10050 10100 10150
Niobrara A Marl (10050' MD - 10100' MD) Niobrara B Chalk (10100' MD - 10150' MD) Niobrara B Chalk (10150' MD - 10200' MD)

6450 TVD

6700

6950

9950'-10000': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

10000'-10050': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

10050'-10100': MRST: 45% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
CALC, TRC IMBD PYR, FREE BENT, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

10100' MD 6587' TVD

NIOBRARA B CHALK

10150'-10200': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

10150'-10200': CHK: 55% MEDDRKGY - MEDLTGY, B
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE
TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO
IMMED STRMG CUT, BRIYL RNG

MD 10031 TVD 6587.85
INC 90.55 AZ 89.33
VS 3698.66

MD 10126 TVD 6586.55
INC 91.02 AZ 88.55
VS 3790.8



HB

7200

TG, C1-C4

-800

7200

TG, C1-C4

-800

CG 2712u CG 2987u CG 3304u

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

10200 10250 10300 10350 10400

6450 TVD

6700

6950

6450 TVD

6700

6950

10150'-10200': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR, 

10200'-10250': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

10250'-10300': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

10300'-10350': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,
 IMMED STRMG CUT, BRIYL RNG

10350'-14050': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC 
IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  IMMED
STRMG CUT, BRIYL RNG

10400'-10450':
SUBBLKY, GR
IMBD PYR, FR
STRMG CUT,

MD 10221 TVD 6584.78
INC 91.11 AZ 89.46
VS 3882.89

MD 10316 TVD 6583.77
INC 90.12 AZ 89.38
VS 3974.83



7200

TG, C1-C4

-800

CG 3331u CG 2705u

Gamma (API)

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

10450 10500 10550 10600
Niobrara B Chalk (10450' MD - 10500' MD)

6450 TVD

6700

6950

10400'-10450': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC 
IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  IMMED
STRMG CUT, BRIYL RNG

10450'-10500': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC 
IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  IMMED 
STRMG CUT, BRIYL RNG

10500'-10550': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC 
IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  IMMED
STRMG CUT, BRIYL RNG

10550'-10600': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC
IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

10600'-10650': CHK: 55% MEDDRKGY - M
SUBBLKY, GRTY TO SLTY TXT, FRM TO
IMBD PYR, FREE BENT, NO STN, NO FL
STRMG CUT, BRIYL RNG

MD 10410 TVD 6583.44
INC 90.28 AZ 88.34
VS 4066.03

MD 10505 TVD 6583
INC 90.25 AZ 89.41
VS 4158.2

MD 10600 TVD 6580.82
INC 92.38 AZ 91.02
VS 4249.77



7200

TG, C1-C4

-800

CG 3005u CG 3086u CG 326

1000

ROP (Ft/Hr)

0

350

Gamma (API)

0

10650 10700 10750 10800 108
Niobrara B Chalk (10750' MD - 10800' MD)

6450 TVD

6700

6950

10600'-10650': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC 
IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  IMMED

10650'-10700': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC
IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

10700'-10750': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC 
IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  IMMED
STRMG CUT, BRIYL RNG

10750'-10800': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC 
IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,  IMMED
STRMG CUT, BRIYL RNG

10800'-10850': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC
IMBD PYR, TRC FREE BENT, NO STN, NO FLOR, NO O FLOR,  
IMMED STRMG CUT, BRIYL RNG

MD 10694 TVD 6576.64
INC 92.71 AZ 90.34
VS 4340.12

MD 10789 TVD 6573.4
INC 91.2 AZ 89.66
VS 4431.76

MD 10833 TVD 6572.61
INC 90.86 AZ 89.06
VS 4474.35



CG 3262u

BOTTOMS UP GAS 
1127u

WOB 28.7K
SP 3108
RPM 80
SPM 0/65

DRILLERS TD  9:45PM 
ON 11/15/13 @ 10897' MD

10850 10900 10950

10850'-10897': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, 
TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR, NO O 
FLOR,  IMMED STRMG CUT, BRIYL RNG

RELEASED ON 11/15/13

TD @ 10897' MD

THANK YOU FROM 
ANDREW CHRISTIANO, 
HANNAH BLATCHFORD,
AND HORIZON WELL
LOGGING, LLC

MD 10897 TVD 6571.65
INC 90.86 AZ 89.06
VS 4536.38

PTB:


