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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

3600

TG, C1-C4

-400

GAS SCALE: -400u TO 3600u
    (400 UNITS/DIVISION)

CONNECTIONS MARKED 
WITH RED TRIANGLES

DRILLING ON WATER 
BASED MUD

CG 1710u
MD 6715'
WT 10.5
VIS 40.0
PH 8.5
FIL 9.6
CL 3000
CAL 60.0

H2O 89.5
OIL 0.0
SOL 10.2
CAKE 2/0

GELS 4/15/20
PV 16.0
YP 14.0

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

(GAMMA DATA AS RECEIVED)

ROP SCALE: 0 TO 550

GAMMA SCALE: 0 TO 350

SLIDE=RED
ROTATE=WHITE

WOB 34.9K
PP 3651
RPM 20
SPM 61/61

6600 6650 6700 6750
Sharon Springs (6630' MD - 6660' MD) Niobrara A Chalk (6690' MD - 6720' MD) Niobrara A

6450 TVD

6700

6950

COMMENCED LOGGING @ 6650' MD ON
12/13/13 W/BIT #2 8.75'' SECURITY MMD55M S/N 
12171835 IN @ 5582' MD

LOGGERS:  
ANDREW CHRISTIANO 
HANNAH BLATCHFORD

NOBLE ENERGY
NCLP PC AA04-69-1HN
HORIZONTAL
4-T6N-R63W
660' FNL, 250' FWL
WELD COUNTY, CO

H&P 321

6630'-6660': SH: 70% 
PRED DRKGY - 
MEDLTGY - OCC WH, 
FRI, FN TO MED GRN, 
GRTY TO SLTY TXT, W 
SRTD, CALC CMT, FREE 
SLTST, ABDT FREE 
BENT, IMBD PYR, INTGR 
POR, NO STN, NO FLOR, 
NO O FLOR,  IMMED 
STRMG CUT, BRIYL RNG

SHARON SPRINGS
6630' MD 6501' TVD

6660'-6690': SH: 70% PRED DRKGY - 
MEDLTGY - OCC WH, FRI, FN TO 
MED GRN, GRTY TO SLTY TXT, W 
SRTD, CALC CMT, FREE SLTST, 
TRC FREE BENT, IMBD PYR, INTGR 
POR, NO STN, NO FLOR, NO O 
FLOR,  IMMED STRMG CUT, BRIYL 
RNG

6690'-6720': CHK: 80% MEDDRKGY 
- MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC FREE BENT, FREE PYR, FREE 
MRL, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL 
RNG

6690' MD 6620' TVD

NIOBRARA A CHALK

6720'-6750': CHK: 90% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC FREE BENT, FREE PYR, FREE 
MRL, NO STN, 10% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL 
RNG

6750'-6780': CHK: 60% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, GRTY 
TO SLTY TXT, FRM TO BRIT, TRC 
FREE BENT, FREE PYR, FREE MRL, 
NO STN, 10% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

6780' MD 

NIOBRA

6780'-6810': 
MEDDRKGY
SUBBLKY, G
FRM TO BR
TRC FREE B
STN, 5% FLO
IMMED STR

MD 6653 TVD 6513.14
INC 57.84 AZ 81.29
VS 256.65

MD 6701 TVD 6538.52
INC 58.32 AZ 81.68
VS 297.24

MD 6748 TVD 6562.53
INC 60.24 AZ 81.94
VS 337.51



3600

TG, C1-C4

-400

3600

TG, C1-C4

-400

CG 2108u
CG 1832u CG 2346u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

6800 6850 6900 6950 7000
Niobrara A Marl (6780' MD - 6810' MD) Niobrara A Marl (6960' MD - 6990' MD) Niobrara B Chalk (6990

6450 TVD

6700

6950

6450 TVD

6700

6950

6780' MD 6577' TVD

NIOBRARA A MARL

6780'-6810': MRST: 90% 
MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, 
FRM TO BRIT, TRC IMBD PYR, 
TRC FREE BENT, FREE CHK, NO 
STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

6810'-6840': MRST: 90% 
MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, 
FRM TO BRIT, TRC IMBD PYR, 
TRC FREE BENT, FREE CHK, NO 
STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

6840'-6870': MRST: 80% 
MEDDRKGY - MEDLTGY, BLKY 
TO SUBBLKY, GRTY TO SLTY 
TXT, FRM TO BRIT, TRC IMBD 
PYR, TRC FREE BENT, FREE 
CHK, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, 
BRIYL RNG

6870'-6900': MRST: 80% MEDDRKGY 
- MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC IMBD PYR, TRC FREE BENT, 
FREE CHK, NO STN, 5% FLOR, NO O
FLOR, IMMED STRMG CUT, BRIYL 
RNG

6900'-6930': MRST: 70% MEDDRKGY
- MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC IMBD PYR, TRC FREE BENT, 
FREE CHK, NO STN, 5% FLOR, NO 
O FLOR, IMMED STRMG CUT, 
BRIYL RNG

6930'-6960': MRST: 90% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, GRTY 
TO SLTY TXT, FRM TO BRIT, TRC 
IMBD PYR, TRC FREE BENT, FREE 
CHK, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

6960'-6990': MRST: 65% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, GRTY
TO SLTY TXT, FRM TO BRIT, TRC 
IMBD PYR, TRC FREE BENT, FREE 
CHK, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

6990' MD 6651' TVD

6990'-7020': CHK: 80% MED
MEDLTGY, BLKY TO SUBB
GRTY TO SLTY TXT, FRM T
TRC FREE BENT, FREE PY
MRL, NO STN, 10% FLOR, 
FLOR, IMMED STRMG CU
RNG

NIOBRARA B C

MD 6796 TVD 6585.47
INC 62.64 AZ 83.05
VS 379.56

MD 6843 TVD 6605.08
INC 68.04 AZ 84.73
VS 422.22

MD 6891 TVD 6621.49
INC 71.96 AZ 87.27
VS 467.31

MD 6937 TVD 6634.9
INC 74.16 AZ 87.85
VS 511.3

MD 6985 TVD 6646.45
INC 77.97 AZ 87.82
VS 557.87



HB

3600

TG, C1-C4

-400

MD 7087'
WT 10.7
VIS 42.0
PH 8.4

FIL 7.6
CL 2900
CAL 40.0
H2O 88.9

OIL 0.0
SOL 10.8
CAKE 1/0

CG N/A

TG 349u

GELS 4/15/20
PV 14.0
YP 13.0

CG 2629u

Gamma (API)

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

12:01 AM
12/14/13
659 FT/24 HRS
DAY 05

7050 7100 7150 7200
Niobrara B Chalk (6990' MD - 7020' MD)

6450 TVD

6700

6950

6990'-7020': CHK: 80% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC FREE BENT, FREE PYR, FREE 
MRL, NO STN, 10% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL 

NIOBRARA B CHALK

7020'-7050': CHK: 80% MEDDRKGY 
- MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC FREE BENT, FREE PYR, FREE 
MRL, NO STN, 10% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL 
RNG

7050'-7080': CHK: 90% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, 
GRTY TO SLTY TXT, FRM TO BRIT, 
TRC FREE BENT, FREE PYR, FREE 
MRL, NO STN, 10% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL 
RNG

TOOH @ 12:45 PM ON 12/14/13 @ 
7087' MD FOR INTERMEDIATE CASING 
OPERATIONS.  TIH @ 2:30PM ON 
12/14/13. DRILLING AHEAD @ 8:30PM 
ON 12/14/13 W/ BIT #3 6.125'' NOV 
SKHI 516M-B1 S/N A184606  IN @ 
7087' MD.

7080'-7110': CHK: 55% MEDDRKGY - 
MEDLTGY, BLKY TO SUBBLKY, GRTY 
TO SLTY TXT, FRM TO BRIT, TRC 
FREE BENT, TRC FREE CALC, IMBD 
PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, 
BRIYL RNG

7110'-7150': CHK: 85% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO 
BRIT, TRC FREE BENT, TRC FREE CALC, IMBD 
PYR, FREE MRL, NO STN, 10% FLOR, NO O FLOR,
IMMED STRMG CUT, BRIYL RNG

SWITCH TO 50' SAMPLE INTERVAL

7150'-7200': CHK: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC,
IMBD PYR, FREE MRL, NO STN, 10% FLOR, NO O FLOR, IMMED
STRMG CUT, BRIYL RNG

7200'-7250': CHK: 55% MEDDRKGY - ME
SUBBLKY, GRTY TO SLTY TXT, FRM TO
FREE CALC, IMBD PYR, FREE MRL, NO
FLOR, IMMED STRMG CUT, BRIYL RNG

MD 7033 TVD 6655.09
INC 81.29 AZ 88.63
VS 605.05

MD 7119 TVD 6664.29
INC 86.43 AZ 87.35
VS 690.5

MD 7213 TVD 6669.68
INC 86.99 AZ 86.81
VS 784.33



3600

TG, C1-C4

-400

CG 1988u CG 1921u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

7250 7300 7350 7400 745
Niobrara B Chalk (7250' MD - 7300' MD)

6450 TVD

6700

6950

7200'-7250': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 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, TRC FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

7300'-7350': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

7350'-7400': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

7400'-7450': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 7308 TVD 6673.55
INC 88.34 AZ 86.7
VS 879.25

MD 7403 TVD 6674.9
INC 90.03 AZ 88.27
VS 974.22



3600

TG, C1-C4

-400

CG 1775u CG 2380u CG 2538u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

12:01 AM
12/15/13
568 FT/24 HRS
DAY 06

7450 7500 7550 7600 7650
Niobrara B Chalk (7550' MD - 7600' MD)

6450 TVD

6700

6950

7450'-7500': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 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, TRC FREE BENT,
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

7550'-7600': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

7600'-7650': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

7650'-7700': CHK: 85% MED
SUBBLKY, GRTY TO SLTY
BENT, ABDT FREE CALC,
FLOR, NO O FLOR, IMMED

MD 7498 TVD 6672.48
INC 92.9 AZ 90.44
VS 1069.05

MD 7592 TVD 6669.39
INC 90.86 AZ 89.71
VS 1162.8



3600

TG, C1-C4

-400

CG 2698u CG 2018u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

WOB 5.9K
PP 403
RPM 25
SPM 29/0

7700 7750 7800 7850
Niobrara B Chalk (7850' MD - 7900' MD)

6450 TVD

6700

6950

7650'-7700': CHK: 85% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

7700'-7750': CHK: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

7750'-7800': CHK: 85% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

7800'-7850': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

7850'-7900': CHK: 80% MEDDRKGY - MEDLTGY, BLKY
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FR
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 1
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 7687 TVD 6667.94
INC 90.89 AZ 87.31
VS 1257.72

MD 7782 TVD 6665.83
INC 91.66 AZ 88.32
VS 1352.67

MD 7876 TVD 6662.
INC 92.16 AZ 90.35
VS 1446.49



3600

TG, C1-C4

-400

CG 2500u CG 2435u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

7900 7950 8000 8050 8100

6450 TVD

6700

6950

7850'-7900': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 

7900'-7950': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

7950'-8000': CHK: 85% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

8000'-8050': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

8050'-8100': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

8100'-8150': C
SUBBLKY, GR
BENT, ABDT 
FLOR, NO O F

MD 7876 TVD 6662.69
INC 92.16 AZ 90.35

MD 7971 TVD 6659.98
INC 91.11 AZ 91.5
VS 1541.16

MD 8066 TVD 6658.78
INC 90.34 AZ 91
VS 1635.81



AC

3600

TG, C1-C4

-400

CG 2471u CG 2536u MD 8316'
WT 9.4
VIS 36.0

PH 10.4
FIL 9.8
CL 31000
CAL 20.0

H2O 95.0
OIL 0.0
LGS 13.5
SOL 4.7

CAKE 1/0
GELS 2/7/10
PV 9.0
YP 9.0

CG 2428u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

WOB 16.9K
PP 2794
RPM 0
SPM 70/0

8150 8200 8250 8300
Niobrara B Chalk (8150' MD - 8200' MD)

6450 TVD

6700

6950

8100'-8150': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
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 
BENT, ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

8200'-8250': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

8250'-8300': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC,
IMBD PYR, FREE MRL, NO STN, 10% FLOR, NO O FLOR, IMMED
STRMG CUT, BRIYL RNG

8300'-8350': CHK: 80% MEDDRKGY - ME
SUBBLKY, GRTY TO SLTY TXT, FRM TO
BENT, TRC FREE CALC, IMBD PYR, FR
FLOR, NO O FLOR, IMMED STRMG CU

MD 8160 TVD 6659.84
INC 88.37 AZ 91.52
VS 1729.47

MD 8255 TVD 6663.03
INC 87.78 AZ 89.56
VS 1824.17



AC

3600

TG, C1-C4

-400

CG 2307u CG 3615u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

8350 8400 8450 8500 855
Niobrara B Chalk (8450' MD - 8500' MD)

6450 TVD

6700

6950

8300'-8350': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

8350'-8400': CHK: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

8400'-8450': CHK: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

8450'-8500': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

8500'-8550': CHK: 70% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO 
BRIT, TRC FREE BENT, TRC FREE CALC, IMBD 
PYR, FREE MRL, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

MD 8349 TVD 6665.97
INC 88.64 AZ 88.74
VS 1918.01

MD 8444 TVD 6667.12
INC 89.97 AZ 89.43
VS 2012.9

MD 8539 TVD 6
INC 91.2 AZ 88
VS 2107.81



3600

TG, C1-C4

-400

CG 2693u
CG 2551u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

8550 8600 8650 8700 8750
Niobrara B Marl (8550' MD - 8600' MD)

6450 TVD

6700

6950

NIOBRARA B MARL
8550' MD 6665' TVD

8550'-8600': MRST: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD 
PYR, TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

8600'-8650': MRST: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

8650'-8700': MRST: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,
TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

8700'-8750': MRST: 85% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

8750'-8800': MRST: 80% ME
SUBBLKY, GRTY TO SLTY
TRC FREE BENT, FREE CH
IMMED STRMG CUT, BRIY

MD 8539 TVD 6666.15
INC 91.2 AZ 88.2

MD 8634 TVD 6663.74
INC 91.7 AZ 89.65
VS 2202.69

MD 8729 TVD 6661.34
INC 91.2 AZ 89.23
VS 2297.52



3600

TG, C1-C4

-400

Scale Change

7200

TG, C1-C4

-800

CG 2322u CG 3133u

GAS SCALE CHANGE: -800u TO 7200u
    (800 UNITS/DIVISION)

CG 4855u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

8800 8850 8900 8950
Niobrara B Marl (8950' MD - 9000' MD)

6450 TVD

6700

6950

8750'-8800': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

8800'-8850': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,
TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

8850'-8900': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,
TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

8900'-8950': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

8950'-9000': MRST: 60% MEDDRKGY - MEDLTGY, BLK
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IM
TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO
IMMED STRMG CUT, BRIYL RNG

MD 8824 TVD 6659.78
INC 90.68 AZ 89.4
VS 2392.39

MD 8918 TVD 6657.38
INC 92.25 AZ 89.66
VS 2486.22



7200

TG, C1-C4

-800

7200

TG, C1-C4

-800

CG 5385u CG 5879u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

9000 9050 9100 9150 9200
Niobrara B Chalk (9000' MD - 9050' MD) Niobrara B Chalk (9050' MD - 9100' MD)

6450 TVD

6700

6950

6450 TVD

6700

6950

8950'-9000': MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,
TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O FLOR, 

NIOBRARA B CHALK
9000' MD 6655' TVD

9000'-9050': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9050'-9100': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9100'-9150': CHK: 85% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9150'-9200': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9200'-9250': C
SUBBLKY, G
BENT, TRC F
FLOR, NO O

MD 9013 TVD 6653.62
INC 92.28 AZ 89.03
VS 2581.02

MD 9108 TVD 6650.23
INC 91.82 AZ 89.96
VS 2675.82

MD 9203 
INC 90.43
VS 2770.5



7200

TG, C1-C4

-800

CG 5986u CG 5624u

Gamma (API)

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

9250 9300 9350 9400

Niobrara B Chalk (9350' MD - 9400' MD)

6450 TVD

6700

6950

9200'-9250': CHK: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9250'-9300': CHK: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9300'-9350': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9350'-9400': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9400'-9450': CHK: 85% MEDDRKGY - M
SUBBLKY, GRTY TO SLTY TXT, FRM TO
BENT, TRC FREE CALC, IMBD PYR, FR
FLOR, NO O FLOR, IMMED STRMG CU

MD 9203 TVD 6648.36
INC 90.43 AZ 91.08
VS 2770.56

MD 9298 TVD 6648.29
INC 89.66 AZ 89.71
VS 2865.33

MD 9392 TVD 6647.12
INC 91.76 AZ 89.92
VS 2959.15



7200

TG, C1-C4

-800

CG 6441u CG 5637u CG 5225u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

9450 9500 9550 9600 965

6450 TVD

6700

6950

9400'-9450': CHK: 85% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9450'-9500': CHK: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9500'-9550': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9550'-9600': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9600'-9650': MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

MD 9487 TVD 6644.46
INC 91.45 AZ 89.82
VS 3053.94

MD 9582 TVD 6642.65
INC 90.74 AZ 89.12
VS 3148.79



7200

TG, C1-C4

-800

CG 5655u CG 5734u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

9650 9700 9750 9800 9850
Niobrara B Chalk (9650' MD - 9700' MD)

6450 TVD

6700

6950

9650'-9700': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9700'-9750': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9750'-9800': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9800'-9850': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9850'-9900': CHK: 70% ME
SUBBLKY, GRTY TO SLTY
TRC FREE CALC, IMBD P
NO O FLOR, IMMED STRM

MD 9677 TVD 6641.49
INC 90.65 AZ 89.23
VS 3243.68

MD 9771 TVD 6640.4
INC 90.68 AZ 89.52
VS 3337.55

MD 9
INC 9
VS 34



7200

TG, C1-C4

-800

CG 5393u CG 4937u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

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

6450 TVD

6700

6950

9850'-9900': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

9900'-9950': MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD 
PYR, TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

9950'-10000': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10000'-10050': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10050'-10100': CHK: 65% MEDDRKGY - MEDLTGY, BL
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC F
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 9866 TVD 6639.38
INC 90.55 AZ 89.94
VS 3432.38

MD 9961 TVD 6638.31
INC 90.74 AZ 90.36
VS 3527.18

MD 10056 TVD 6638.29
INC 89.29 AZ 89.06
VS 3622.02



HB

7200

TG, C1-C4

-800

CG 3866u CG 3616u CG 2200u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

10100 10150 10200 10250 10300
Niobrara B Chalk (10150' MD - 10200' MD) Niobrara B Marl (10200' MD - 10250' MD)

6450 TVD

6700

6950

10050'-10100': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10100'-10150': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10150'-10200': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10%
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10200' MD 6640' TVD

10200'-10250': MRST: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

NIOBRARA B MARL

10250'-10300': MRST: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,
TRC FREE BENT, FREE CHK, NO STN, 5% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

10300'-10350':
SUBBLKY, G
ABDT FREE 
FLOR, NO O 

MD 10151 TVD 6639.95
INC 88.7 AZ 89.08
VS 3716.9

MD 10246 TVD 6640.42
INC 90.74 AZ 88.33
VS 3811.82



7200

TG, C1-C4

-800

CG 2200u CG 2413u CG 2221u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

10350 10400 10450 10500

Niobrara B Marl (10350' MD - 10400' MD) Niobrara B Chalk (10400' MD - 10450' MD)

6450 TVD

6700

6950

10300'-10350': MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10350'-10400': MRST: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10400'-10450': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

NIOBRARA B CHALK
10400' MD 6639' TVD

10450'-10500': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10500'-10550': CHK: 60% MEDDRKGY - M
SUBBLKY, GRTY TO SLTY TXT, FRM TO
ABDT FREE CALC, IMBD PYR, FREE MR
NO O FLOR, IMMED STRMG CUT, BRIYL

MD 10337 TVD 6639.17
INC 90.83 AZ 90.26
VS 3902.69

MD 10429 TVD 6638.33
INC 90.22 AZ 91.75
VS 3994.39

MD 10520 TVD
INC 89.85 AZ 
VS 4085.06



7200

TG, C1-C4

-800

CG 2115u CG 3920u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

10550 10600 10650 10700 107
Niobrara B Chalk (10550' MD - 10600' MD) Niobrara B Chalk (10700' MD - 10750' MD)

6450 TVD

6700

6950

10500'-10550': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10550'-10600': MRST: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
TRC FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10600'-10650': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10650'-10700': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 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 BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 10520 TVD 6638.27
INC 89.85 AZ 90.93

MD 10612 TVD 6638.35
INC 90.06 AZ 88.45
VS 4176.9

MD 10704 TVD 6639.01
INC 89.11 AZ 88.82
VS 4268.83



7200

TG, C1-C4

-800

CG 2745u CG 2125u

PASON ERROR

CG 2575u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

10750 10800 10850 10900 10950
Niobrara B Marl (10750' MD - 10800' MD) Niobrara B Marl (10850' MD - 10900' MD)

6450 TVD

6700

6950

10750'-10800': MRST: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

NIOBRARA B MARL
10750' MD 6640' TVD

10800'-10850': MRST: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10850'-10900': MRST: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10900'-10950': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

10950'-11000': MRST: 80% M
SUBBLKY, GRTY TO SLTY 
ABDT FREE BENT, ABDT F
FLOR, NO O FLOR, IMMED

MD 10796 TVD 6640.64
INC 88.86 AZ 92.62
VS 4360.54

MD 10888 TVD 6642.72
INC 88.55 AZ 86.63
VS 4452.33



7200

TG, C1-C4

-800

CG 2027u CG 1669u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

WOB 40.4K
PP 2955
RPM 0
SPM 70/0

12:01 AM
12/16/13
3389 FT/24 HRS
DAY 07

11000 11050 11100 11150
Niobrara B Marl (11150' MD - 11200' MD)

6450 TVD

6700

6950

10950'-11000': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

11000'-11050': MRST: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
TRC FREE PYR, ABDT FREE BENT, TRC FREE CALC, FREE 
CHK, NO STN, 5% FLOR, NO O FLOR, IMMED STRMG CUT, 
BRIYL RNG

11050'-11100': MRST: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
TRC FREE PYR, ABDT FREE BENT, TRC FREE CALC, FREE 
CHK, NO STN, 5% FLOR, NO O FLOR, IMMED STRMG CUT, 
BRIYL RNG

11100'-11150': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

11150'-11200': MRST: 75% MEDDRKGY - MEDLTGY, BL
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IM
ABDT FREE BENT, TRC FREE CALC, FREE CHK, NO
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 10979 TVD 6644.83
INC 88.8 AZ 87.02
VS 4543.3

MD 11071 TVD 6644.46
INC 91.66 AZ 88.54
VS 4635.27

MD 11163 TVD 6641.87
INC 91.57 AZ 87.84
VS 4727.19



7200

TG, C1-C4

-800

7200

TG, C1-C4

-800

CG 2749u CG 1647u C

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

11200 11250 11300 11350 11400

6450 TVD

6700

6950

6450 TVD

6700

6950

11150'-11200': MRST: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, TRC FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

11200'-11250': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, TRC FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

11250'-11300': MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, TRC FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

11300'-11350': MRST: 85% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, TRC FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

11350'-11400': MRST: 85% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

11400'-11450':
SUBBLKY, G
FREE BENT, 
FLOR, IMMED

MD 11255 TVD 6638.93
INC 92.09 AZ 86.88
VS 4819.13

MD 11349 TVD 6635.59
INC 91.98 AZ 86.61
VS 4913.06



AC

7200

TG, C1-C4

-800

CG 2235u MD 11456'
WT 9.2
VIS 37.0
PH 9.8
FIL 9.4

CL 2700
CAL 20.0
H2O 95.5
OIL 0.0
LGS 18.0

SOL 4.2
CAKE 1/0
GELS 2/4/6
PV 10.0
YP 12.0

CG 1831u CG 2627u

Gamma (API)

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

WOB 18.0K
PP 3290
RPM 70
SPM 70/0

11450 11500 11550 11600
Niobrara B Marl (11450' MD - 11500' MD)

6450 TVD

6700

6950

11400'-11450': MRST: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

11450'-11500': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

11500'-11550': MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

11550'-11600': MRST: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

11600'-11650': MRST: 60% MEDDRKGY -
SUBBLKY, GRTY TO SLTY TXT, FRM TO
FREE BENT, ABDT FREE CALC, FREE 
FLOR, NO O FLOR, IMMED STRMG CU

MD 11441 TVD 6634.52
INC 89.35 AZ 86.44
VS 5005.05

MD 11533 TVD 6632.7
INC 92.92 AZ 90.06
VS 5096.96

MD 1
INC 9
VS 51



7200

TG, C1-C4

-800

CG 2625u CG 2835u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

11650 11700 11750 11800 118
Niobrara B Marl (11750' MD - 11800' MD)

6450 TVD

6700

6950

11600'-11650': MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

11650'-11700': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

11700'-11750': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

11750'-11800': MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD 
PYR, FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 
5% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

11800'-11850': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 11626 TVD 6629.03
INC 91.6 AZ 90.9
VS 5189.65

MD 11718 TVD 6628.96
INC 88.49 AZ 89.2
VS 5281.45

MD 11810 TVD 6630.37
INC 89.75 AZ 88.47
VS 5373.36



7200

TG, C1-C4

-800

CG 2470u CG 1923u CG 2401u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

11850 11900 11950 12000 12050
Niobrara B Marl (1205

6450 TVD

6700

6950

11850'-11900': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

11900'-11950': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO O
FLOR, IMMED STRMG CUT, BRIYL RNG

11950'-12000': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO 
O FLOR, IMMED STRMG CUT, BRIYL RNG

12000'-12050': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO 
O FLOR, IMMED STRMG CUT, BRIYL RNG

12050'-12100': MRST: 80% 
SUBBLKY, GRTY TO SLTY
FREE BENT, FREE CALC,
FLOR, IMMED STRMG CU

MD 11901 TVD 6630.37
INC 90.25 AZ 89.44
VS 5464.27

MD 11994 TVD 6630.27
INC 89.88 AZ 90.27
VS 5557.1



7200

TG, C1-C4

-800

PASON ERROR

CG N/A CG 2389u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

12100 12150 12200 12250
Niobrara B Marl (12050' MD - 12100' MD)

6450 TVD

6700

6950

12050'-12100': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

12100'-12150': MRST: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO 
O FLOR, IMMED STRMG CUT, BRIYL RNG

12150'-12200': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO O
FLOR, IMMED STRMG CUT, BRIYL RNG

12200'-12250': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO O
FLOR, IMMED STRMG CUT, BRIYL RNG

12250'-12300': MRST: 80% MEDDRKGY - MEDLTGY, B
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IM
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FL
O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 12087 TVD 6629.44
INC 91.14 AZ 90.62
VS 5649.86

MD 12182 TVD 6628.62
INC 89.85 AZ 90.2
VS 5744.63

MD 12274 TVD 6627.75
INC 91.23 AZ 89.85
VS 5836.44



HB

7200

TG, C1-C4

-800

MD 12337'
WT 9.4
VIS 38.0
PH 9.0
FIL 7.0
CL 2600
CAL 40.0
H2O 92

OIL 2.0
LGS 18.0
SOL 5.7
CAKE 1/0
GELS 3/6/8
PV 13.0
YP 12.0

CG 1941u CG 2307u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

12300 12350 12400 12450 12500
Niobrara B Marl (12350' MD - 12400' MD)

6450 TVD

6700

6950

12250'-12300': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO 

12300'-12350': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO 
O FLOR, IMMED STRMG CUT, BRIYL RNG

12350'-12400': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, NO 
O FLOR, IMMED STRMG CUT, BRIYL RNG

12040'-12450': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

12450'-12500': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

12500'-12550':
SUBBLKY, GR
ABDT FREE B
FLOR, NO O F

MD 12274 TVD 6627.75 MD 12369 TVD 6626.5
INC 90.28 AZ 89.82
VS 5931.27

MD 12464 TVD 6625.65
INC 90.74 AZ 89.02
VS 6026.13



7200

TG, C1-C4

-800

CG 2086u CG 1553u CG 316u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

12550 12600 12650 12700
Niobrara B Marl (12650' MD - 12700' MD)

6450 TVD

6700

6950

12500'-12550': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

12550'-12600': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

12600'-12650': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

12650'-12700': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

12700'-12750': MRST: 80% MEDDRKGY -
SUBBLKY, GRTY TO SLTY TXT, FRM TO
ABDT FREE BENT, ABDT FREE CALC, 
FLOR, NO O FLOR, IMMED STRMG CUT

MD 12558 TVD 6625.42
INC 89.54 AZ 88.58
VS 6120.05

MD 12653 TVD 6625.04
INC 90.92 AZ 88.93
VS 6214.97



7200

TG, C1-C4

-800

CG 3275u CG 2506u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

12750 12800 12850 12900 129

6450 TVD

6700

6950

12700'-12750': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

12750'-12800': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

12800'-12850': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

12850'-12900': CHK: 50% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

12900'-12950': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 12748 TVD 6622.77
INC 91.82 AZ 88.7
VS 6309.86

MD 12843 TVD 6621.34
INC 89.91 AZ 89.44
VS 6404.74

MD 12938 TVD 6
INC 90 AZ 88.21
VS 6499.66



7200

TG, C1-C4

-800

CG 2546u CG 2767u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

12:01 AM
12/17/13
1085 FT/24 HRS
DAY 08

WOB 15.4K
PP 3704
RPM 80
SPM 62/0

12950 13000 13050 13100 13150
Niobrara B Marl (12950' MD -13000' MD) Niobrara B Marl (13000' MD - 13050' MD) Niobrara B Chalk (13050' MD - 13100' MD)

6450 TVD

6700

6950

12950'-13000': MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13000'-13050': MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13050'-13100': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

NIOBRARA B CHALK
13072' MD 6623' TVD

13100'-13150': CHK: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, ABDT
FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

13150'-13200': CHK: 65% M
SUBBLKY, GRTY TO SLTY
ABDT FREE CALC, IMBD 
NO O FLOR, IMMED STRM

MD 12938 TVD 6621.41
INC 90 AZ 88.21

MD 13033 TVD 6622.66
INC 88.49 AZ 88.48
VS 6594.59

MD 13127 TVD 6624.44
INC 89.35 AZ 88.1
VS 6688.52



7200

TG, C1-C4

-800

CG 1659u CG 1909u CG 1507u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

13200 13250 13300 13350
Niobrara B Chalk (13250' MD - 13300' MD) Niobrara A Marl (13300' MD - 13350' MD)

6450 TVD

6700

6950

13150'-13200': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13200'-13250': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13250'-13300': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13300'-13350': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% FLOR,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13300' MD 6624' TVD

NIOBRARA A MARL

13350'-13400': MRST: 90% MEDDRKGY - MEDLTGY, BL
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IM
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 13227 TVD 6625.13
INC 89.85 AZ 88.47
VS 6788.47

MD 13322 TVD 6624.03
INC 91.48 AZ 89.73
VS 6883.35



AC

7200

TG, C1-C4

-800

7200

TG, C1-C4

-800

CG 1507u MD 13481'
WT 9.2
VIS 37.2
PH 9.9
FIL 8.0

CL 2700
CAL 20.0
H2O 93.0
OIL 2.0
LGS 25.5

SOL 4.7
CAKE 1/0
GELS 2/5/6
PV 10.0
YP 8.0

CG 1825u

CG 1755u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

WOB 71.5K
PP 3481
RPM 60
SPM 70/0

13400 13450 13500 13550 13600
Niobrara A Marl (13550' MD - 13600' MD)

6450 TVD

6700

6950

6450 TVD

6700

6950

13350'-13400': MRST: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% FLOR, 

13400'-13450': MRST: 85% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13450'-13500': MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,  
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13500'-13550': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13550'-13600': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,  
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13600'-13650
SUBBLKY, G
ABDT FREE
10% FLOR, N

MD 13417 TVD 6623.06
INC 89.69 AZ 89.63
VS 6978.19

MD 13512 TVD 6622.45
INC 91.05 AZ 89.19
VS 7073.06

MD
INC
VS 7



7200

TG, C1-C4

-800

CG 1716u CG 1577u

Gamma (API)

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

13650 13700 13750 13800

6450 TVD

6700

6950

13600'-13650': MRST: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,  
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13650'-13700': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,  
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13700'-13750': MRST: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,
FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 5% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13750'-13800': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR, 
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13800'-13850': MRST: 70% MEDDRKGY 
SUBBLKY, GRTY TO SLTY TXT, FRM TO
ABDT FREE BENT, ABDT FREE CALC,
10% FLOR, NO O FLOR, IMMED STRMG

MD 13607 TVD 6620.76
INC 90.99 AZ 89.29
VS 7167.93

MD 13702 TVD 6620.24
INC 89.63 AZ 87.12
VS 7262.88

MD 13797 TVD 6618.94
INC 91.94 AZ 88.54
VS 7357.83



7200

TG, C1-C4

-800

CG 1674u CG 1846u CG 19

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

13850 13900 13950 14000 140
Niobrara A Marl (13850' MD - 13900' MD) Niobrara B Chalk (13900' MD - 13950' MD)

6450 TVD

6700

6950

13800'-13850': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,  
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13850'-13900': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,
 ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

NIOBRARA B CHALK

13900'-13950': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

13900' MD 6614' TVD

13950'-14000': CHK: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14000'-14050': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 13891 TVD 6614.9
INC 92.99 AZ 90.24
VS 7451.61

MD 13986 TVD 6610.56
INC 92.25 AZ 90.96
VS 7546.26



7200

TG, C1-C4

-800

CG 1923u CG 1611u CG 1882u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

14050 14100 14150 14200 14250
Niobrara B Chalk (14150' MD - 14200' MD)

6450 TVD

6700

6950

14050'-14100': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14100'-14150': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14150'-14200': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14200'-14250': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14250'-14300': CHK: 60% ME
SUBBLKY, GRTY TO SLTY T
ABDT FREE CALC, IMBD P
NO O FLOR, IMMED STRMG

MD 14081 TVD 6607.13
INC 91.88 AZ 91.87
VS 7640.84

MD 14176 TVD 6605.27
INC 90.37 AZ 90.89
VS 7735.46



HB

7200

TG, C1-C4

-800

CG 1460u CG 1625u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

14300 14350 14400 14450
Niobrara B Chalk (14450' MD - 14500' MD)

6450 TVD

6700

6950

14250'-14300': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14300'-14350': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14350'-14400': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD 
PYR,  ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO 
STN, 10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL 
RNG

14400'-14450': MRST: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,  
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14450'-14500': MRST: 55% MEDDRKGY - MEDLTGY, BL
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IM
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, N
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL R

MD 14271 TVD 6606.01
INC 88.73 AZ 90.16
VS 7830.21

MD 14366 TVD 6606.88
INC 90.22 AZ 89.58
VS 7925.03

MD 14461 TVD 6606.75
INC 89.94 AZ 90.04
VS 8019.87



7200

TG, C1-C4

-800

CG 2121u CG 2517u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

WOB 21.4K
PP 3633
RPM 60
SPM 70/0

14500 14550 14600 14650 14700

6450 TVD

6700

6950

14450'-14500': MRST: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,  
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14500'-14550': MRST: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,  
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 10%
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14550'-14600': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14600'-14650': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, ABDT FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14650'-14700': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

14700'-14750':
SUBBLKY, GR
BENT, FREE C
NO O FLOR, I

MD 14556 TVD 6604.09
INC 93.27 AZ 91.3
VS 8114.56

MD 14651 TVD 6599.57
INC 92.19 AZ 91.68
VS 8209.08



7200

TG, C1-C4

-800

CG 2445u CG 2020u CG 1820u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

12:01 AM
12/18/13
2585 FT/24 HRS
DAY 09

14750 14800 14850 14900
Niobrara B Chalk (14750' MD - 14800' MD)

6450 TVD

6700

6950

14700'-14750': CHK: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14750'-14800': CHK: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, 
FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

14800'-14850': CHK: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE BENT, TRC 
FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

14850'-14900': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT, 
TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14900'-14950': CHK: 65% MEDDRKGY - 
SUBBLKY, GRTY TO SLTY TXT, FRM TO
TRC FREE CALC, IMBD PYR, FREE MR
NO O FLOR, IMMED STRMG CUT, BRIY

MD 14745 TVD 6597.11
INC 90.8 AZ 90.22
VS 8302.75

MD 14840 TVD 6595.94
INC 90.62 AZ 89.5
VS 8397.57



AC

7200

TG, C1-C4

-800

MD 15003'
WT 9.3
VIS 35.0
PH 8.8
FIL 8.0

CL 2500
CAL 40.0
H2O 93.5
OIL 1.5
LGS 19.1

CG 2014u

SOL 4.7
CAKE 1/0
GELS 2/4/6
PV 10.0
YP 10.0

CG 2110u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

WOB 70.1K
PP 3488
RPM 25
SPM 70/0

14950 15000 15050 15100 151
Niobrara B Chalk (14750' MD - 14800' MD)

6450 TVD

6700

6950

14900'-14950': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

14950'-15000': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15000'-15050': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15050'-15100': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15100'-15150': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 14935 TVD 6594.33
INC 91.32 AZ 89.67
VS 8492.41

MD 15030 TVD 6594.15
INC 88.89 AZ 90.49
VS 8587.21

MD 15125 TVD 6593.47
INC 91.94 AZ 93.59
VS 8681.73



7200

TG, C1-C4

-800

CG 2029u CG 2049u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

15150 15200 15250 15300 15350
Niobrara B Chalk (1

6450 TVD

6700

6950

15150'-15200': CHK: 75% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10%
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15200'-15250': CHK: 80% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15250'-15300': CHK: 90% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15300'-15350': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15350'-15400': CHK: 70% 
SUBBLKY, GRTY TO SLT
BENT, TRC FREE CALC,
FLOR, NO O FLOR, IMME

MD 15220 TVD 6591.71
INC 90.18 AZ 92.46
VS 8776.08

MD 15315 TVD 6592.94
INC 88.33 AZ 89.76
VS 8870.74



HB

7200

TG, C1-C4

-800

CG 1722u CG 1760u CG 1165u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

15400 15450 15500 15550
Niobrara B Chalk (15350' MD - 15400' MD)

6450 TVD

6700

6950

15350'-15400': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15400'-15450': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE 
BENT, TRC FREE CALC, IMBD PYR, FREE MRL, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15450'-15500': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15500'-15550': MRST: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,  
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 10%
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15550'-15600': MRST: 70% MEDDRKGY - MEDLTGY, BL
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IM
ABDT FREE BENT, FREE CALC, FREE CHK, NO STN,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 15410 TVD 6596.66
INC 87.19 AZ 89.52
VS 8965.52

MD 15504 TVD 6600.35
INC 88.31 AZ 87.29
VS 9059.38



7200

TG, C1-C4

-800

7200

TG, C1-C4

-800

CG 1320u CG 1182u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

15600 15650 15700 15750 15800
Niobrara B Chalk (15650' MD - 15700' MD)

6450 TVD

6700

6950

6450 TVD

6700

6950

15550'-15600': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,  
ABDT FREE BENT, FREE CALC, FREE CHK, NO STN, 10% FLOR,

15600'-15650': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15650'-15700': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE BENT,
FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, NO O 
FLOR, IMMED STRMG CUT, BRIYL RNG

15700'-15750': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15750'-15800': CHK: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15800'-15850':
SUBBLKY, G
BENT, FREE 
NO O FLOR, 

MD 15599 TVD 6601.57
INC 90.22 AZ 87.78
VS 9154.35

MD 15694 TVD 6601.64
INC 89.69 AZ 87.02
VS 9249.34

MD 15789 TVD 6602.13
INC 89.72 AZ 87.69
VS 9344.33



7200

TG, C1-C4

-800

CG 1609u CG 1227u

Gamma (API)

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

12:01 AM
12/19/13
1240 FT/24 HRS
DAY 10

WOB 11.6K
PP 3704
RPM 80
SPM 62/0

15850 15900 15950 16000
Niobrara B Chalk (15950' MD - 16000' MD)

6450 TVD

6700

6950

15800'-15850': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15850'-15900': CHK: 60% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15900'-15950': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

15950'-16000': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

16000'-16050': MRST: 70% MEDDRKGY -
SUBBLKY, GRTY TO SLTY TXT, FRM TO
ABDT FREE BENT, FREE CALC, FREE C
FLOR, NO O FLOR, IMMED STRMG CUT

MD 15884 TVD 6601.42
INC 91.14 AZ 89.11
VS 9439.26

MD 15978 TVD 6599.9
INC 90.71 AZ 89.51
VS 9533.13



7200

TG, C1-C4

-800

CG 1280u CG 1062u CG 959u

550

ROP (Ft/Hr)

0

350

Gamma (API)

0

16050 16100 16150 16200 162

6450 TVD

6700

6950

16000'-16050': MRST: 70% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,  
ABDT FREE BENT, FREE CALC, FREE CHK, NO STN, 10% 
FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

16050'-16100': CHK: 65% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

16100'-16150': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

16150'-16200': MRST: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC IMBD PYR,  
ABDT FREE BENT, ABDT FREE CALC, FREE CHK, NO STN, 
10% FLOR, NO O FLOR, IMMED STRMG CUT, BRIYL RNG

16200'-16250': CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO 
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE 
BENT, FREE CALC, IMBD PYR, FREE MRL, NO STN, 10% FLOR, 
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 16073 TVD 6598.49
INC 90.99 AZ 91.93
VS 9627.85

MD 16168 TVD 6597.26
INC 90.49 AZ 91.98
VS 9722.4

MD 16226 TVD 6596.74
INC 90.55 AZ 93.81
VS 9780.02



BOTTOMS UP GAS 817u

WOB 14.8K
PP 3761
RPM 80
SPM 70/0 DRILLERS TD 2:30AM 

ON 12/19/13 @ 16290' MD

16250 16300
Niobrara B Chalk (16250' MD - 16290' MD)

16250'-16290': CHK: 50% MEDDRKGY - MEDLTGY, 
BLKY TO SUBBLKY, GRTY TO SLTY TXT, FRM TO 
BRIT, ABDT FREE BENT, FREE CALC, IMBD PYR, 
FREE MRL, NO STN, 10% FLOR, NO O FLOR, 
IMMED STRMG CUT, BRIYL RNG

TD @ 16290' MD

RELEASED ON 12/19/13

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

MD 16290 TVD 6596.12
INC 90.55 AZ 93.81
VS 9843.49

PTB:


