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Total Gas, C1-C4

TG (Units)

C1 (units)

C2 (units)

C3 (units)

C4

C
o

n
n

e
c

ti
o

n
s

Porosity Fair
Good

Cut Weak
Strong

Slide/Rotate

ROP and Gamma

ROP (Ft/Hr)

Gamma (API)

Depth

Well Bore Cross Section

Survey Data

4500

TG, C1-C4

-400

CONNECTIONS MARKED 
WITH RED TRIANGLES

GAS SCALE: -400 TO 4500

DRILLING ON WATER BASED MUD

MD 6424
WT 10.55
VIS 38
PH 9.5
FIL 11.1
CL 3000

CAL 120
H2O 90
OIL 0.0
SOL 9.7
GELS 7/15/19
PV 11
YP 14

CG 2604u C

500

ROP (Ft/Hr)

0

300

Gamma (API)

0 GAMMA SCALE 0 TO 300

SLIDE=RED
ROTATE=WHITE

ROP SCALE: 0 TO 200

WOB 35.9K
PP 3725
RPM 0
SPM 66/65

7000 7050 7100 7150
6700 TVD

6950

7200

H&P 321

LOGGERS:
ANDREW CHRISTIANO
MARINA LEE

NOBLE ENERGY INC     
KNAUB PC G04-67-1HN HZ
4-4N-65W 
2321' FSL, 287' FWL
WELD CO., CO

COMMENCED LOGGING @ 7050' MD ON 2/13/2013 W/ 
BIT #4 8.750'' SECURITY MMD55M IN @ 5891' MD

7020' MD 6762' TVD

NIOBRARA A CHALK

CHK; 55%; LT GRY TO GRY, SOFT, SH 

INCLUS, PYR NODULES, MINOR 
CALC, NO VIS FRACT, INTRXLN POR, 
NO FLUOR, IMMED BLU STRM CUT, 
YLW RING CUT, NO VIS STAIN

CHK; 55%; LT GRY TO GRY, SOFT, SH

INCLUS, PYR NODULES, MINOR 
CALC, NO VIS FRACT, INTRXLN POR, 
NO FLUOR, IMMED BLU STRM CUT, 
YLW RING CUT, NO VIS STAIN

NIOBRARA A MARL
7110' MD 6812' TVD

MRL; 45%; GRY TO DK GRY, SOFT 

TO BRITTLE, PYR INCLUS, NO VIS 
FRACT, MINOR CALC, INTRXLN POR,
NO FLUOR, IMMED BLU STRM CUT, 
YLW RING CUT

MRL; 45%; GRY TO DK GRY, SOFT 

TO BRITTLE, PYR INCLUS, NO VIS 
FRACT, MINOR CALC, INTRXLN 
POR, NO FLUOR, IMMED BLU STRM 
CUT, YLW RING CUT

CHK; 55%; LT GRY TO GRY

INCLUS, PYR NODULES, M
CALC, NO VIS FRACT, INT
NO FLUOR, IMMED BLU S
YLW RING CUT, NO VIS ST

MD 7096 TVD 6801.25
INC 59.18 AZ 70.82
VS 616.16

MD 7143 TVD 6823.8
INC 63.49 AZ 74.36
VS 657.36



4500

TG, C1-C4

-400

4500

TG, C1-C4

-400

CG 2669u MD 7234
WT 10.8
VIS 40
PH 9.3
FIL 8.6
CL 2900

CAL 80
H2O 88.4
OIL 0.0
SOL 11.3
GELS 8/21/28
PV 15
YP 15

CG 2688u CG 2578u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

7200 7250 7300 7350 7400
6700 TVD

6950

7200

6700 TVD

6950

7200

CHK; 55%; LT GRY TO GRY, SOFT, SH 

INCLUS, PYR NODULES, MINOR 
CALC, NO VIS FRACT, INTRXLN POR, 
NO FLUOR, IMMED BLU STRM CUT, 
YLW RING CUT, NO VIS STAIN

CHK; 55%; LT GRY TO GRY, SOFT, SH 

INCLUS, PYR NODULES, MINOR 
CALC, NO VIS FRACT, INTRXLN POR, 
NO FLUOR, IMMED BLU STRM CUT, 
YLW RING CUT, NO VIS STAIN

CHK; 55%; LT GRY TO GRY, SOFT, SH 

INCLUS, PYR NODULES, MINOR 
CALC, NO VIS FRACT, INTRXLN POR, 
NO FLUOR, IMMED BLU STRM CUT, 
YLW RING CUT, NO VIS STAIN

CHK; 55%; LT GRY TO GRY, SOFT, SH 

INCLUS, PYR NODULES, MINOR 
CALC, NO VIS FRACT, INTRXLN POR, 
NO FLUOR, IMMED BLU STRM CUT, 
YLW RING CUT, NO VIS STAIN

CHK; 55%; LT GRY TO GRY, SOFT, SH 

INCLUS, PYR NODULES, MINOR 
CALC, NO VIS FRACT, INTRXLN POR, 
NO FLUOR, IMMED BLU STRM CUT, 
YLW RING CUT, NO VIS STAIN

MRL; 50%; GRY TO DK GRY, SOFT 

TO BRITTLE, PYR INCLUS, NO VIS 
FRACT, MINOR CALC, INTRXLN 
POR, NO FLUOR, IMMED BLU STRM 
CUT, YLW RING CUT

CHK; 60%; LT GRY TO GRY, SOFT, SH 

INCLUS, PYR NODULES, MINOR 
CALC, NO VIS FRACT, INTRXLN POR, 
NO FLUOR, IMMED BLU STRM CUT, 
YLW RING CUT, NO VIS STAIN

CHK; 60%; LT GRY TO GRY, SOFT, SH

INCLUS, PYR NODULES, MINOR 
CALC, NO VIS FRACT, INTRXLN POR, 
NO FLUOR, IMMED BLU STRM CUT, 
YLW RING CUT, NO VIS STAIN

MD 7191 TVD 6843.96
INC 66.84 AZ 77.33
VS 700.89

MD 7238 TVD 6861.67
INC 68.89 AZ 80.09
VS 744.31

MD 7286 TVD 6878
INC 71.32 AZ 82.53
VS 789.13

MD 7333 TVD 6892
INC 73.63 AZ 84.54
VS 833.4

MD 7381 TVD 6904.4
INC 76.81 AZ 86.04
VS 879



4500

TG, C1-C4

-400

CG 2495u MD 7508
WT 9.0
VIS 30
PH 8.4
FIL 18.0
CL 1800

CAL 50
H2O 96.4
OIL 0.0
SOL 3.3
GELS 1/2/3
PV 3.0
YP 2.0

DATA GAP

CG 2085u

Gamma (API)

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

12:01 AM
2/14-15/13
3/14/13

DATA GAP

WOB 13.5K
PP 2915
RPM 81
SPM 61/0

7450 7500 7550 7600
6700 TVD

6950

7200

CHK; 70%; LT GRY TO GRY, SOFT TO

BRITTLE, SH LAMIN, CALC 
NODULES, FRACT HEALED W/ 
CALC, INTRXLN POR, NO FLUOR, 
IMMED BLU STRM CUT, YLW RING 
CUT, NO VIS STAIN, NO ODOR

NIOBRARA B CHALK
7414' MD 6910' TVD

CHK; 65%; LT GRY TO GRY, SOFT TO

BRITTLE, SH LAMIN, CALC 
NODULES, NO VIS FRACT, INTRXLN 
POR, NO FLUOR, IMMED BLU STRM 
CUT, YLW RING CUT, NO VIS STAIN, 
NO ODOR

CHK; 55%; LT GRY TO GRY, SOFT 

TO BRITTLE, SH  LAMIN, PYR 
INCLUS, CALC NODULES, FRACT 
HEALED W/ CALC, INTRXLN POR, 
NO FLUOR, IMMED BLU STRM 
CUT, YLW RING CUT, NO VIS STAIN,
NO ODOR

CHK; 55%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, 

PYR INCLUS, CALC NODULES, FRACT HEALED W/ CALC, 
INTRXLN POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING 
CUT, NO VIS STAIN, NO ODOR

TOOH @ 9:00 PM ON 2/13/13 @ 7508' 
MD FOR CASING TIH @ 10:45PM ON 
3/13/13 RESUMED DRILLING @ 3:00 
AM ON 3/14/13 W/
BIT #5 6.125'' HDBS FXD54 IN @ 7509' 
MD

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

NIOBRARA B MARL
7550' MD 6925' TVD

MRL; 40%; LT GRY TO GRY, SOFT TO BR

INCLUS, NO VIS FRACT, INTRXLN POR
IMMED BLU STRM CUT, NO RING CUT,
ODOR

MD 7428 TVD 6913.41
INC 81.07 AZ 88.35
VS 924.01

MD 7454 TVD 6916.9
INC 83.83 AZ 90.46
VS 948.81

MD 7508 TVD 6921.23
INC 86.95 AZ 92.68
VS 1000.29

MD 7531 TVD 6923.54
INC 86.27 AZ 92.96
VS 1021.9

MD 7598 TVD 6927.16
INC 87.53 AZ 93.22
VS 1085.36

PROJ TO BIT



4500

TG, C1-C4

-400

CG 1863u CG 2226u CG 16

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

7650 7700 7750 7800 785
6700 TVD

6950

7200

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, NO RING CUT, NO VIS STAIN, NO 

CHK; 60%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, 

PYR INCLUS, CALC NODULES, FRACT HEALED W/ CALC, 
INTRXLN POR, NO FLUOR, IMMED BLU STRM CUT, NO RING 
CUT, NO VIS STAIN, NO ODOR

CHK; 60%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, 

PYR INCLUS, CALC NODULES, FRACT HEALED W/ CALC, 
INTRXLN POR, NO FLUOR, IMMED BLU STRM CUT, NO RING 
CUT, NO VIS STAIN, NO ODOR

CHK; 60%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, 

PYR INCLUS, CALC NODULES, FRACT HEALED W/ CALC, 
INTRXLN POR, NO FLUOR, IMMED BLU STRM CUT, NO RING 
CUT, NO VIS STAIN, NO ODOR

CHK; 60%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, 

PYR INCLUS, CALC NODULES, FRACT HEALED W/ CALC, 
INTRXLN POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING 
CUT, NO VIS STAIN, NO ODOR

MD 7693 TVD 6928.95
INC 90.31 AZ 92.93
VS 1175.45

MD 7788 TVD 6927.68
INC 91.23 AZ 91.66
VS 1265.95



4500

TG, C1-C4

-400

CG 1668u CG 2334u CG 1793u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

7850 7900 7950 8000 8050
6700 TVD

6950

7200

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR,
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 50%; LT GRY TO GRY

PYR INCLUS, NO VIS FRA
IMMED BLU STRM CUT, Y
ODOR

MD 7883 TVD 6925.91
INC 90.89 AZ 92.18
VS 1356.63

MD 7978 TVD 6925.66
INC 89.41 AZ 93.52
VS 1446.86



4500

TG, C1-C4

-400

CG 1937u CG 1404u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

8100 8150 8200 8250
6700 TVD

6950

7200

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 46%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 46%; LT GRY TO GRY, SOFT TO BRITTLE, SH LA

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLU
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO O

MD 8073 TVD 6925.4
INC 90.89 AZ 91.53
VS 1537.25

MD 8167 TVD 6925.38
INC 89.13 AZ 91.7
VS 1627.14

MD 8262 TVD 6925.23
INC 91.04 AZ 92.16
VS 1717.84



4500

TG, C1-C4

-400

CG 2513u CG 2335u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

8300 8350 8400 8450 8500
6700 TVD

6950

7200

MRL; 46%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, IMMED
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, IMMED 
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 44%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 46%; LT

INCLUS, NO 
BLU STRM C

MD 8357 TVD 6924.49
INC 89.85 AZ 90.83
VS 1808.74

MD 8452 TVD 6924.21
INC 90.49 AZ 89.66
VS 1900.23



4500

TG, C1-C4

-400

CG 2438u CG 2368u CG 3039u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

8550 8600 8650 8700
6700 TVD

6950

7200

MRL; 46%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, IMMED 
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 47%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, IMMED
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 50%; LT GRY TO GRY, SOFT TO BR

INCLUS, NO VIS FRACT, INTRXLN POR,
BLU STRM CUT, YLW RING CUT, NO VIS

MD 8547 TVD 6922.6
INC 91.45 AZ 93.52
VS 1991.06

MD 8642 TVD 6922.01
INC 89.26 AZ 91.67
VS 2081.41



4500

TG, C1-C4

-400

CG 2654u
CG 2874u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

8750 8800 8850 8900 895
6700 TVD

6950

7200

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, IMMED 
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, IMMED 
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 43%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR,
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 50%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MD 8737 TVD 6923.64
INC 88.77 AZ 89.54
VS 2172.72

MD 8832 TVD 6925.48
INC 89.01 AZ 89.15
VS 2264.58

MD 8926 TVD 6926.8
INC 89.38 AZ 91.03
VS 2355.16



4500

TG, C1-C4

-400

CG 1656u MD 9085'
WT 9.2
VIS 33
PH 10.6
FIL 9.4
CL 1600
CAL 40

H2O 95.0
OIL 0.0
SOL 4.7
GELS 1/3/0
PV 6
YP 5

CG 2733u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

WOB 4.2K
PP 2720
RPM 79
SPM 61/0

8950 9000 9050 9100 9150
6700 TVD

6950

7200

MRL; 43%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 45%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 46%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, IMMED 
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

CHK; 60%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR 

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN 
POR, 5% YLW FLUOR, IMMED BLU STRM CUT, YLW RING CUT, 
NO VIS STAIN, NO ODOR

NIOBRARA B CHALK
9100' MD 6926' TVD

CHK; 70%; LT GRY TO GRY

INCLUS, CALC NODULES
POR, 5% YLW FLUOR, IMM
NO VIS STAIN, NO ODOR

MD 9021 TVD 6926.8
INC 90.62 AZ 91.19
VS 2446.25

MD 9116 TVD 6926.92
INC 89.23 AZ 92.13
VS 2537.08



4500

TG, C1-C4

-400

CG 3249u CG 3143u CG 3058u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

9200 9250 9300 9350
6700 TVD

6950

7200

CHK; 70%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN 
POR, 5% YLW FLUOR, IMMED BLU STRM CUT, YLW RING CUT, 

CHK; 65%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 
VIS STAIN, NO ODOR

CHK; 70%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR 

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN 
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 
VIS STAIN, NO ODOR

CHK; 65%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN 
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 
VIS STAIN, NO ODOR

CHK; 65%; LT GRY TO GRY, SOFT TO BRITTLE, SH  L

INCLUS, CALC NODULES, FRACT HEALED W/ CALC
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING
VIS STAIN, NO ODOR

MD 9211 TVD 6925.23
INC 92.81 AZ 92.09
VS 2627.66

MD 9306 TVD 6921.77
INC 91.36 AZ 94.11
VS 2717.69



4500

TG, C1-C4

-400

4500

TG, C1-C4

-400

CG 3208u CG 2884u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

9400 9450 9500 9550 9600
6700 TVD

6950

7200

6700 TVD

6950

7200

CHK; 65%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 

CHK; 60%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR 

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN 
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 
VIS STAIN, NO ODOR

CHK; 65%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 
VIS STAIN, NO ODOR

CHK; 60%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR 

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN 
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 
VIS STAIN, NO ODOR

CHK; 55%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN 
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 
VIS STAIN, NO ODOR

CHK; 55%; LT

INCLUS, CAL
POR, NO FLU
VIS STAIN, NO

MD 9401 TVD 6920.7
INC 89.94 AZ 94.4
VS 2807.16

MD 9496 TVD 6921.21
INC 89.44 AZ 94.07
VS 2896.65

MD 9590 TVD 6920.96
INC 90.86 AZ 91.52
VS 2985.95



4500

TG, C1-C4

-400

CG 2875u CG 2758u

Gamma (API)

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

9650 9700 9750 9800
6700 TVD

6950

7200

CHK; 55%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 
VIS STAIN, NO ODOR

NIOBRARA A MARL

MRL; 45%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, NO FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

9650' MD 6919' TVD

MRL; 45%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED 
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 35%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 40%; LT GRY TO GRY, SOFT TO BR

INCLUS, NO VIS FRACT, INTRXLN POR
BLU STRM CUT, YLW RING CUT, NO VI

MD 9685 TVD 6919.4
INC 91.02 AZ 92
VS 3076.71

MD 9780 TVD 6918.48
INC 90.09 AZ 91.02
VS 3167.61



4500

TG, C1-C4

-400

CG 3001u CG 2998u CG 2831u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

12:01AM
3/15/13

WOB 9.1K
PP 3489
RPM 80
SPM 61/0

9850 9900 9950 10000 100
6700 TVD

6950

7200

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR

INCLUS, NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED 
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 45%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, NO FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR

INCLUS, NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED 
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, IMMED
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 35%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MD 9875 TVD 6918.2
INC 90.25 AZ 91.8
VS 3258.56

MD 9970 TVD 6918.35
INC 89.57 AZ 92.16
VS 3349.23



4500

TG, C1-C4

-400

CG 3123u CG 3100u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

10050 10100 10150 10200 10250
6700 TVD

6950

7200

MRL; 35%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR,
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED 
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 35%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED BLU
STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 40%; LT GRY TO GRY

PYR INCLUS, NO VIS FRA
IMMED BLU STRM CUT, Y
ODOR

MD 10065 TVD 6918.89
INC 89.78 AZ 90.69
VS 3440.17

MD 10159 TVD 6919.04
INC 90.03 AZ 91.96
VS 3530.2

MD 10254 TVD 6919
INC 89.66 AZ 92.98
VS 3620.62



4500

TG, C1-C4

-400

CG 2656u CG 2915u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

10300 10350 10400 10450
6700 TVD

6950

7200

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 10% YLW FLUOR,
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 

MRL; 35%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 10% YLW 
FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO VIS 
STAIN, NO ODOR

CHK; 60%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR 

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN 
POR, 10% YLW FLUOR, IMMED BLU STRM CUT, YLW RING CUT,
NO VIS STAIN, NO ODOR

NIOBRARA B CHALK
10400' MD 6919' TVD

CHK; 65%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN
POR, 10% FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 
VIS STAIN, NO ODOR

CHK; 65%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LA

INCLUS, CALC NODULES, FRACT HEALED W/ CALC
POR, 10% FLUOR, IMMED BLU STRM CUT, YLW RIN
VIS STAIN, NO ODOR

MD 10254 TVD 6919.3 MD 10349 TVD 6919.63
INC 89.94 AZ 92.18
VS 3710.99

MD 10444 TVD 6918.99
INC 90.83 AZ 90.96
VS 3801.86



4500

TG, C1-C4

-400

CG 3200u MD 10508'
WT 9.3
VIS 34
PH 9.5
FIL 10.0

CL 1700
CAL 30
H2O 94.5
OIL 0.0

SOL 5.2
GELS 1/3/4
PV 6
YP 6

CG 2963u
CG 3037u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

10500 10550 10600 10650 10700
6700 TVD

6950

7200

CHK; 65%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN 
POR, 10% FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 

CHK; 65%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR 

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN 
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 
VIS STAIN, NO ODOR

CHK; 70%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN 
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 
VIS STAIN, NO ODOR

CHK; 65%; LT GRY TO GRY, SOFT TO BRITTLE, SH  LAMIN, PYR

INCLUS, CALC NODULES, FRACT HEALED W/ CALC, INTRXLN 
POR, NO FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO 
VIS STAIN, NO ODOR

NIOBRARA B MARL

MRL; 45%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 7% YLW FLUOR, IMMED
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

10650' MD 6919' TVD

MRL; 35%; L

PYR INCLUS
IMMED BLU
ODOR

MD 10539 TVD 6919.04
INC 89.1 AZ 92.19
VS 3892.73

MD 10634 TVD 6919.93
INC 89.81 AZ 91.95
VS 3983.35



4500

TG, C1-C4

-400

CG 3184u CG 3002u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

10750 10800 10850 10900
6700 TVD

6950

7200

MRL; 35%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 5% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 

MRL; 35%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 7% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 45%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 10% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 10% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 40%; LT GRY TO GRY, SOFT TO BR

INCLUS, NO VIS FRACT, INTRXLN POR
IMMED BLU STRM CUT, YLW RING CU
ODOR

MD 10729 TVD 6919.96
INC 90.15 AZ 92.23
VS 3880.43

MD 10824 TVD 6919.65
INC 90.22 AZ 90.27
VS 3975.4

MD 10919 TVD
INC 89.51 AZ 
VS 4256.23



4500

TG, C1-C4

-400

CG 3093u CG 3020u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

10950 11000 11050 11100 111
6700 TVD

6950

7200

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 10% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 

MRL; 35%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR

INCLUS, NO VIS FRACT, INTRXLN POR, 12% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 45%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 7% YLW FLUOR, IMMED 
BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO ODOR

MRL; 45%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, 

PYR INCLUS, NO VIS FRACT, INTRXLN POR, 10% YLW 
FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO VIS 
STAIN, NO ODOR

MRL; 45%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR

INCLUS, NO VIS FRACT, INTRXLN POR, 7% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MD 10919 TVD 6919.88
INC 89.51 AZ 91.29

MD 11013 TVD 6919.32
INC 91.17 AZ 92.37
VS 4346.02

MD 11108 TVD 6917.41
INC 91.14 AZ 94.64
VS 4435.88



4500

TG, C1-C4

-400

CG 3101u CG 3159u

BOTTOMS UP GAS 3000u

500

ROP (Ft/Hr)

0

300

Gamma (API)

0

DRILLERS TD @ 11321'
MD @ 12:05 PM ON 
3/15/2013

11150 11200 11250 11300 11350
6700 TVD

6950

7200

MRL; 46%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 8% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 45%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR 

INCLUS, NO VIS FRACT, INTRXLN POR, 13% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

MRL; 40%; LT GRY TO GRY, SOFT TO BRITTLE, SH LAMIN, PYR

INCLUS, NO VIS FRACT, INTRXLN POR, 10% YLW FLUOR, 
IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN, NO 
ODOR

THANK YOU FROM MARINA 
LEE, ANDREW CHRISTIANO,
AND HORIZON WELL 
LOGGING, LLC

TD @ 11321' MD

RELEASED ON 3/15/2013

MD 11203 TVD 6915.18
INC 91.54 AZ 94.46
VS 4525.16

MD 11258 TVD 6913.41
INC 92.16 AZ 95.81
VS 4576.65

MD 11321 TVD 6911.04
INC 92.16 AZ 95.81
VS 4635.34

PTB



THANK YOU FROM MARINA 
LEE, ANDREW CHRISTIANO,


