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7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax B66.534.4559

WAWW. HZMUD.COMS25

Customer Information

Well Information

Operator:

Geologist:

Noble Energy Inc

1625 Broadway

Suite 2200

Denver, Colorado 80202

Holly Duncan
Noble Energy Inc.

Mud Logging Details

Logger:

Log Interval:
Start Date:
Release Date:

Casey Sensecqua &
Tom Denney

6650' MD to 10769' MD
September 23, 2013
September 25, 2013

Well Name:

Location:

Courty:
State:

Drilling Rig:
Total Depth:
TD Date:
Formation:
KB Elevation:
GR Elevation:
API Number:

Wells Ranch AE20-63-1HN
Horizontal

20-T6N-R62W

1643' FSL, 215' FWL

Weld

Colorado

H&P 343

10769' MD
September 25, 2013
Niobrara C Chalk
4809’

4785’
05-123-37208-0000
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LOGGERS:
CASEY SENSECQUA &
TOM DENNEY
6660' MD-6690' MD: CHK: 65% 6690' MD-6720° MD: MRL: 45% 6720' MD-6750' MD: MRL: 45% 6750' MD-6780' MD: MRL: 45% 6780' MD-68
VILTGY- MEDGY -DRKGY, BLKY TO | MEDDRKGY - DRKGY, BLKY TO MEDDRKGY - DRKGY, BLKY TO MEDDRKGY - DRKGY, BLKY TO MEDDRKG)
SUBBLKY, FXLN TO CHLKY, SFT, SUBBLKY, FXLN TO CHLKY, FRM TO | SUBBLKY, FXLN TO CHLKY, FRM SUBBLKY, FXLN TO CHLKY, FRM TO | SUBBLKY, f

COMMENCED LOGGING @ 6650' MD ON

IMBD PYRC SPEC, FREE BENT, OCC

FRI, CHK FRMWRK, IMBD CAL,

TO FRI, CHK FRMWRK, IMBD CAL,

FRI, CHK FRMWRK, IMBD CAL, FREE FRI, CHK FF

9/23/2013 W/BIT# 3 SIZE 8.75 TYPE HDBS FXD55M SN FREE CAL, FREE SH ,MOD FREE PYR, TR GRYSHBLK STN,5% | FREEPYR, TR GRYSHBLK STN,5% | PYR, TR GRYSHBLK STN, 5% LTOR | FREEPYR,
11957049 IN @ 5974' MD GRYSHBLK STN, 10%LTOR FLOR, | LTOR FLOR, FNT BLSHWT OFLOR, | LTOR FLOR, FNT BLSHWT OFLOR, | FLOR, FNT BLSHWT O FLOR, IMMED | LTOR FLOR
FNT BLSHWT O FLOR, IMMED IMMED STRMG CUT, BRIYL RNG IMMED STRMG CUT, BRIYL RNG STRMG CUT, BRIYL RNG IMMED STR
STRMG CUT, BRIYL RNG!
6730
MD 6676 TVD 6466 MD 6724 TVD 6491.39 MD 6771 TVD 6514
Survey Data INC 56.91 AZ 86.88 INC 59.21 AZ 86.08 INC 63.25 AZ 87.59
VS 456.67 VS 570.28 VS 610.86
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10' MD: MRL: 45%

- DRKGY, BLKY TO
"XLN TO CHLKY, FRM TO
IMWRK, IMBD CAL,

'R GRYSHBLK STN, 5%

, FNT BLSHWT O FLOR,
MG CUT, BRIYL RNG
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6810' MD-6840' MD:CHK: 60%
V/LTGY- MEDGY -DRKGY, BLKY TO
SUBBLKY, FXLN TO CHLKY, SFT,
IMBD PYRC SPEC,, OCC FREE CAL,
FREE SH, HVY GRYSHBLK STN, 5%
LTOR FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, BRIYL RNG

6730

N|

NIOBRARA B MARL
6900’ MD 6563' TVD

6840' MD-6870"' MD: CHK: 60%
V/ILTGY- MEDGY -DRKGY, BLKY TO
SUBBLKY, FXLN TO CHLKY, SFT,
IMBD PYRC SPEC,, OCC FREE CAL,
FREE SH, HVY GRYSHBLK STN, 5%
LTOR FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, BRIYL RNG

6870' MD-6900' MD: CHK: 55%
V/LTGY- MEDGY -DRKGY, BLKY TO
SUBBLKY, FXLN TO CHLKY, SFT,
IMBD PYRC SPEC, OCC FREE CAL,
FREE SH, HVY GRYSHBLK STN, 5%
LTOR FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, BRIYL RNG
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6900" MD-6930' MD: MRL.: 45%
MEDDRKGY - DRKGY, BLKY TO
SUBBLKY, FXLN TO CHLKY, FRM
TO FRI, CHK FRMWRK, IMBD CAL,
FREE PYR, FREE BENT, TR
GRYSHBLK STN, 15% LTOR FLOR,
FNT BLSHWT O FLOR, IMMED
STRMG CUT, BRIYL RNG
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6930" MD-6960' MD: MRL.: 45%
MEDDRKGY - DRKGY, BLKY TO
SUBBLKY, FXLN TO CHLKY, FRM
TO FRI, CHK FRMWRK, IMBD CAL,
FREE PYR, FREE BENT, TR
GRYSHBLK STN, 10% LTOR FLOR,
FNT BLSHWT O FLOR, IMMED

STRMG CUT, BRIYL RNGI

™ T ™ 7T ™
. Eas T owltE R T
™ Tr o
™ ™ ™ ™ ™
s : T T : | T o :
T IT T T T
- o I T | T 7T
L P—.'rr LI T T o
e e T e T | T T

6960" MD-6990' MD: MRL.: 45%
MEDDRKGY - DRKGY, BLKY TO
SUBBLKY, FXLN TO CHLKY, FRM TO
FRI, CHK FRMWRK, IMBD CAL,
FREE PYR, FREE BENT, TR
GRYSHBLK STN, 10% LTOR FLOR,
FNT BLSHWT O FLOR, IMMED

STRMG CUT, BRIYL RNT
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6990" MD-7020' MD: MRL.
MEDDRKGY - DRKGY, Bl
SUBBLKY, FXLN TO CHL
TO FRI, CHK FRMWRK, |
FREE PYR, FREE BENT, |
GRYSHBLK STN, 10% LT
FNT BLSHWT O FLOR, I
STRMG CUT, BRIYL RNC

6730 ‘

MD 6819 TVD 6534.52
INC 66.13 AZ 88.04
VS 653.72

MD 6865 TVD 6551.67
INC 70.09 AZ 88.05
VS 695.9

MD 6913 TVD 6567.37
INC 71.73 AZ 87.87
VS 740.75

MD 6960 TVD 6580.99
INC 74.58 AZ 86.43
VS 785.1

MD 6989 TVD 6588.55
INC 75.2 AZ 86.17
VS 812.63
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NIOBRARA C CHALK| TOOH @ 7043' MD @ 10:45 AM ON 9/23/2013 FOR INTERMEDIATE CASING [preTVD
7020 MD 6595’ TVD OPERATIONS.
TIH @ 7:00AM ON 9/24/2013. RESUMED DRILLING ON 9/24/2013 @
12:45PM W/ BIT #4 6.125" HDBS MMD54 S/N 12303771 IN @ 7043’
MD.
SWITCHING TO 50FT SAMPLE INTERVAL.
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7020' MD-7043' MD: CHK: —am L F =" P —
60% V/LTGY- MEDGY — P —
45% -DRKGY, BLKY TO
KYTO SUBBLKY, FXLN TO CHLKY,
KY,FRM | SFT,IMBD PYRC SPEC, OCC
TR T | MARLAVY QRverBLi T 7050' MD-7100' MD: CHK: 60% V/LTGY- MEDGY, OCC DKGY, | 7100' MD-7150' MD: CHK: 60% V/LTGY- MEDGY, OCC DKGY, | 7150' MD-7200' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY, | 7200' MD-7250' MD: CHK: 65% V/LTGY-
ORFLOR, | STN, 5% LTOR FLOR, FNT BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC BLKY TO SUBBLKY, FXLN TO MICXLN
IMED ! FLOR. IMMED SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, FREE OCC FREE CAL & TR FREE PYR, FREE SH, FREE MARL, TR SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, FREE OCC FREE CAL & TR FREE PYR, FREE
i g}f‘m‘;"{:g}: IERT\’HI.MR%? MARL, TR GYSHBLK STN, 5% LTOR MIN FLOR, FNT GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, MARL, TR GYSHBLK STN, 5% LTOR MIN FLOR, FNT GYSHBLK STN, 5% LTOR MIN FLOR, F
’ BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RNG BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RNC
b0 | | |

MD 7160 TVD 6621.61
INC 82.49 AZ 86.89
VS 977.62
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~ . . ~ 7300' MD-7350' MD: MRL: 40% GYSHBLK - MEDDRKGY - SCAT | 7350' MD-7400' MD: MRL: 40% GYSHBLK - MEDDRKGY - SCAT | 7400’ MD-7450' MD: MRL: 45% GYSHBLK - MEDDRKGY - SCAT
"gﬁ??mb%cﬁgg%&c 7250’ MD-7300° MD: CHK: 65% VILTGY - MEDGY, OCC DKGY, V/LTGY, PRED SUBBLKY TO OCC SUBSPLT, CRSXLN TO V/LTGY, PRED SUBBLKY TO OCC SUBSPLT, CRSXLN TO VILTGY, PRED SUBBLKY TO OCC SUBSPLT, CRSXLN TO CHLKY,
'SH, FREEMARL TR g('-:'éVTo S'éBB'-KVs FXLN TO MICXLN, gFr, IMBD PYRC SPEC, | CHLKY, SFT, INTCLS FRMWRK, IMBD PYRC SPEC - OCC CAL | CHLKY, SFT, INTCLS FRMWRK, IMBD PYRC SPEC - OCC CAL - | SFT, INTCLS FRMWRK, IMBD PYRC SPEC - OCC CAL, TR FREE
NT BLSHWT O FLOR GYSH’;F:_E(EST’:"-;/TETEFF“EEInvg:ggEﬁNT”é[gﬁsv!ﬂgﬁ'zgg - TR QTZ, TR FREE QTZ, TR GYSHBLK STN, LTYLMIN FLOR, | TR QTZ, TR FREE QTZ, TR GYSHBLK STN, LTYL MIN FLOR, QTZ, TR GYSHBLK STN, LTYL MIN FLOR, FNT BLSHWT O FLOR
a EAST STRMG GUT VY BL SHWT ARG FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG | FNT BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWTRNG | EAST STRMG CUT, HVY BLSHWT RN
6730

MD 7253 TVD 6630.81
INC 86.15 AZ 87.19
VS 1068.82

MD 7345 TVD 6633.23
INC 90.83 AZ 88.76
VS 1159.68

MD 7438 TVD 6
INC 90.34 AZ &t
VS 1251.39
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7450' MD-7500" MD: MRL: 45% GYSHBLK - MEDDRKGY - SCAT
V/LTGY, PRED SUBBLKY TO OCC SUBSPLT, CRSXLN TO
CHLKY, SFT, INTCLS FRMWRK, IMBD PYRC SPEC - OCC CAL,
TR FREE QTZ, TR GYSHBLK STN, LTYLMIN FLOR, FNT
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7500" MD-7550' MD: MRL: 45% GYSHBLK - MEDDRKGY - SCAT
V/LTGY, PRED SUBBLKY TO OCC SUBSPLT, CRSXLN TO
CHLKY, SFT, INTCLS FRMWRK, IMBD PYRC SPEC - OCC CAL,
TR FREE QTZ, TR GYSHBLK STN, LTYLMIN FLOR, FNT
BLSHWT O FLOR, FAST STRMG CUT, HVY BLSHWT RNG

7550' MD-7600" MD: CHK: 65% V/ILTGY- MEDGY, OCC DKGY,
BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, FREE MARL, TR
GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR,

FAST STRMG CUT, HVY BLSHWT RNT

CUT,HVYB

6730

7600" MD-7650' MD: CHK:
TO SUBBLKY, FXLN TO MICXLN, SFT,
FREE CAL & TR FREE PYR, FREE SH,
STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG

LSHWT RNG

60% V/LTGY- MEDGY, OCC DKGY, BLK'
IMBD PYRC SPEC, OCC

FREE MARL,
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| 7650' MD-7700' MD: CHK:
TR GYSHBLK BLKY TO SUBBLKY, FXLI
OCC FREE CAL & TRFRI
GYSHBLK STN, 5% LTOR
FAST STRMG CUT, HVY E

1

532.28
.73

MD 7531 TVD 6630.88
INC 91.33 AZ 85.21
VS 1342.9

MD 7624 TVD 6628.85

INC 91.23 AZ 87.11
VS 1433.96
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7800' MD-7850" MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY,
65% V/LTGY- MEDGY, OCC DKGY, 7700' MD-7750' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY, 7750' MD-7800' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY, BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | 7850' MD-7900' MD: CHK: 70% V/LTGY- MEDGY, OC!
N TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC OCC FREE CAL & TR FREE PYR, FREE SH, FREE MARL, TR BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD F
=E PYR, FREE SH, FREE MARL, TR OCC FREE CAL & TR FREE PYR, FREE SH, FREE MARL, TR SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, FREE GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, OCC FREE CAL & TR FREE PYR, FREE SH, TR GYS!
MIN FLOR, FNT BLSHWT O FLOR, GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, MARL, TR GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT | FAST STRMG CUT, HVY BLSHWT RNG 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST €
LSHWT RNG FAST STRMG CUT, HVY BLSHWT RNG O FLOR, FAST STRMG CUT, HVY BLSHWT RNG HVY BLSHWT RNG
| 6730
MD 7717 TVD 6627.25 MD 7810 TVD 6625.86
INC 90.74 AZ 84.71 INC 90.98 AZ 89.44
VS 1525.28 VS 1616.92




CG 2621u

CG 2520u
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= DKGY, 7900' MD-7950' MD: CHK: 70% V/ILTGY- MEDGY, OCC DKGY, 7950' MD-8000' MD: CHK: 70% V/ILTGY- MEDGY, OCC DKGY, 8000' MD-8050' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY, 8050' MD-8100' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY, 8100' MD-815
YRC SPEC, | BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, |BLKY TO SU
1BLK STN, | OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN, | OCC FREE CAL & TR FREE PYR, FREE SH, FREE BENT, TR OCC FREE CAL & TR FREE PYR, FREE SH, FREE BENT, TR OCC FREE CAL & TR FREE PYR, FREE SH, FREE BENT, TR OCC FREE C
TRMG CUT, | 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, | GYSHBLK STN, 15% LTOR MIN FLOR, FNT BLSHWT O FLOR, | GYSHBLK STN, 20% LTOR MIN FLOR, FNT BLSHWT O FLOR, GYSHBLK STN, 20% LTOR MIN FLOR, FNT BLSHWT OFLOR,  |GYSHBLK S
HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RN FAST STRMG CUT, HVY BLSHWT RNG FAST STRM
6730
MD 7901 TVD 6624.04 MD 7993 TVD 6622.91 MD 8085 TVD 6620.93
INC 91.3 AZ 90.96 INC 90.12 AZ 90.38 INC 92.34 AZ 88.72
VS 1707.3 VS 1798.77 VS 1890.02
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8200' MD-8250' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY,
0' MD: CHK: 65% VILTGY~ MEDGY, OCC DKGY, 8150' MD-8200' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY, BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | 8250' MD-8300' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY, 8300' MD-8350' MD: CHK: 65% V/LTGY-
BBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TOSUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, |OCC FREE CAL & TR FREE PYR, FREE SH, FREE BENT, TR BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO MICXLN
AL & TR FREE PYR, FREE SH, FREE BENT, TR OCC FREE CAL & TR FREE PYR, FREE SH, FREE BENT, TR GYSHBLK STN, 10% LTOR MIN FLOR, FNT BLSHWT OFLOR, | OCC FREE CAL & TR FREE PYR, FREE SH, FREE MARL, TR OCC FREE CAL & TR FREE PYR, FREI
N, 10% LTOR MIN FLOR, ENT BLSHWT O FLOR, GYSHBLK STN, 10% LTOR MIN FLOR, FNT BLSHWT O FLOR, — |FAST STRMG CUT, HVY BLSHWT RNG GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, GYSHBLK STN, 5% LTOR MIN FLOR, F
3 QUT, HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RN FAST STRMG CUT, HVY BLSHWT RNC
| 6730 1
MD 8178 TVD 6618.78 MD 8271 TVD 6616.52
INC 90.31 AZ 88.23 INC 92.47 AZ 90.68
VS 1982.02 VS 2074.22
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|6580

MEDGY, OCC DKGY,
, SFT, IMBD PYRC SPEC,
= SH, FREE MARL, TR

8350" MD-8400" MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY,
BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, FREE MARL, TR

BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD |
OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN,
5% LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST

PYRC SPEC,
STRMG CUT,

BLKY TO SUBBLKY, FXLN TO MICXLN,

SFT, IMBD PYRC SPEC,

OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN,

5% LTOR MIN FLOR, FNT

BLSHWT O FLOR, FAST STRMG CUT,

L P — L P L P — L P — L P — L P
-
— s — = — s — s f— s —
MD- MD: CHK: 70% VILTGY- MEDGY, OCC DKGY, 8450' MD-8500"' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY, 8500' MD-8550' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY,

BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC
SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, TR
GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR,

NT BLSHWT O FLOR, GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, HVY BLSHWT RNG
Y FAST STRMG GUT, HVY BLSHWT RNG HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RN
6730
MD 8365 TVD 6612.55 MD 8460 TVD 6610.08
INC 92.37 AZ 89.35 INC 90.62 AZ 89.91
VS 2167.49 VS 2261.71




4500 CG 3176u CG 2889u

TG, G1-C4 P am
1] Iy - - =T e i -7 1 == <[ . ] I, . -
1. \*4_

-500

1550

4

| il ™
S— i
ROP|(FUH
Gammd (API -

|6580

j—
L P _— L P
[— LI P L P L P —
L]
L]
L+ P
j— L P  —
L P  — L P  —  — P

8550" MD-8600" MD: CHK:

70% V/LTGY- MEDGY, OCC DKGY,

BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN,

8600 MD-8650' MD: CHK:

70% VILTGY- MEDGY, OCC DKGY,
BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN,

8650' MD-8700' MD: CHK:

 65% V/LTGY- MEDGY, OCC DKGY,

BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN,

8700' MD-8750' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY,
BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC,

8750' MD-8800' MD: CHK.
BLKY TO SUBBLKY, FXL

o i OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN, | OCC FREE CAL & TR FR
5% LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, f,(;YLTB‘ﬁFQ#V{,"T';L,S’g FNT BLSHWT O FLOR, FAST STRMG CUT, | 5o, LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, | 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, 5% LTOR MIN FLOR, FNT
HVY BLSHWT RNG HVY BLSHWT RNG HVY BLSHWT RNG HVY BLSHWT RNG
6730
MD 8555 TVD 6609.23 MD 8649 TVD 6606.47 MD 8744 TVD 6601.24
INC 90.4 AZ 87.08 INC 92.96 AZ 91.48 INC 93.36 AZ 90.7
VS 2355.71 VS 2448.84 VS 2543.23
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o

' 70% V/LTGY- MEDGY, OCC DKGY,

N TO MICXLN, SFT, IMBD PYRC SPEC,
EE PYR, FREE SH, TR GYSHBLK STN,
'BLSHWT O FLOR, FAST STRMG CUT,

8800 MD-8850' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY,
BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, FREE BENT, TR
GYSHBLK STN, 20% LTOR MIN FLOR, FNT BLSHWT O FLOR,
FAST STRMG CUT, HVY BLSHWT RNG

6730 |

8850' MD-8900' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY,
BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, FREE BENT, TR
GYSHBLK STN, 20% LTOR MIN FLOR, FNT BLSHWT O FLOR,
FAST STRMG CUT, HVY BLSHWT RNG

8900 MD-8950' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY,
BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, FREE BENT, TR
GYSHBLK STN, 20% LTOR MIN FLOR, FNT BLSHWT O FLOR,
FAST STRMG CUT, HVY BLSHWT RNG

nE 6580 L FE | 1+ P B | 1 P B | 1+ P B | 1+ P B
——
O [ ]
1+ FB = 1+ FB — 1+ FB = 1+ FB =
| 1+ P B

8950' MD-9000' MD: CHK: 70% V/LTGY- MEDGY, OC(
BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD P
OCC FREE CAL & TR FREE PYR, FREE SH, FREE B
GYSHBLK STN, 20% LTOR MIN FLOR, FNT BLSHWT
FAST STRMG CUT, HVY BLSHWT RNG

MD 8839 TVD 6596.77
INC 92.03 AZ 90.12

VS 2637.54

MD 8934 TVD 6594.5
INC 90.71 AZ 88.68
VS 2731.73
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9000' MD-9050' MD: CHK: 70% V/LTGY - MEDGY, OCC DKGY, . X MD-
> DKGY, BLKY TO SUBBLKY, FXLN TS MICXLN, SFT, IMBD PYRC 9050' MD-9100' MD: CHK: 70% V/LTGY - MEDGY, OCC DKGY, 9100' MD-9150' MD: CHK: 65% V/LTGY - MEDGY, OCC DKGY, 9150' MD-9200' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY, gszfgv To%
YRC SPEC, | SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, FREE BENT, BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, OCC FREE C
NT, TR TR GYSHBLK STN, 20% LTOR MIN FLOR, FNT BLSHWT O OCC FREE CAL & TR FREE PYR, FREE SH, FREE BENT, TR OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN, | OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN, |0\ 'ror wi
'OFLOR, FLOR, FAST STRMG CUT, HVY BLSHWT RNG GYSHBLK STN, 20% LTOR MIN FLOR, FNT BLSHWT O FLOR, | 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, | 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, | \\v"B1 sHw
’ ’ FAST STRMG CUT, HVY BLSHWT RNG HVY BLSHWT RNG HVY BLSHWT RNG
6730 6730
MD 9029 TVD 6593.45 MD 9124 TVD 6592.77
INC 90.55 AZ 92.31 INC 90.28 AZ 92.89
VS 2826.14

VS 2920.89
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1L P | 1L P | = | 1L P | 1L P 1L P
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0' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY, 9350' MD-8400' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY, 9400" MD-9450' MD: CHK: 65% V/LTGY -

BBLKY, FXLN TO MICXLN,

SFT, IMBD PYRC SPEC,

AL & TR FREE PYR, FREE SH, TR GYSHBLK STN,

9250" MD-9300' MD: CHK:

BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN,

70% VILTGY- MEDGY, OCC DKGY,

9300" MD-9350' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY,
BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC

SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, TR

BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN,

5% LTOR MIN FLOR, FNT

BLKY TO SUBBLKY, FXLN TO CHALY,
OCC FREE CAL & TR FREE PYR, FREE

BLSHWT OF

!r lg.b?g, FNT BLSHWT O FLOR, FAST STRMG CUT, |- 0" "10R MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, | |,\v BL SHWT RNG
CUT, HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RNG HVY BLSHWT RNG
6730
MD 9219 TVD 6592.2 MD 9313 TVD 6591.62 MD 9408 TVD 6591.24
INC 90.4 AZ 92.66 INC 90.31 AZ 92 INC 90.15 AZ 87.15
VS 3015.66 VS 3109.37 VS 3203.6
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MEDGY, OCC DKGY,
SFT, IMBD PYRC SPEC,

. SH, TR GYSHBLK STN,
LOR, FAST STRMG CUT,

9450" MD-9500" MD: CHK:

65% VILTGY- MEDGY, OCC DKGY,

BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN,

5% LTOR MIN FLOR, FNT

BLSHWT O FLOR, FAST STRMG CUT,

9500' MD-9550' MD: CHK:

65% V/LTGY- MEDGY, OCC DKGY,

BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN,

5% LTOR MIN FLOR, FNT

BLSHWT O FLOR, FAST STRMG CUT,

9550' MD-9600' MD: CHK: 60% V/LTGY- MEDGY, OCC DKGY,
BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC

SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, T|
GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT

R
OFLOR,

9600" MD-9650' MD: CHK:

5% LTOR MIN FLOR, FNT

65% VILTGY-

MEDGY, OCC DKGY,

BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN,
BLSHWT O FLOR, FAST STRMG CUT,

HVY BLSHWT RNG HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RNG HVY BLSHWT RNG
| 6730
MD 9503 TVD 6591.24 MD 9598 TVD 6591.62
INC 89.85 AZ 86.26 INC 89.69 AZ 85.66
VS 3207.14 VS 3390.45
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9650' MD-9700" MD: CHK: 65% V/LTGY - MEDGY, OCC DKGY, 9700' MD-9750' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY, 9750' MD-3800° MD: CHK: 65% VILTGY- MEDGY, OCC DKGY, | 9800 MD-9850° MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY, 9850' MD-9900° MD: CHK:
BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, |BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXL}
0OCC FREE CAL & TR FREE PYR, FREE SH, FREE MARL, TR SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, FREE OCC FREE CAL & TR FREE PYR, FREE SH, FREEMARL, TR |OCC FREE CAL & TR FREE PYR, FREE SH, FREE MARL, TR OCC FREE CAL & TR FRE
GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, MARL, TR GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT — |- GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, — | GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, GYSHBLK STN, 5% LTOR
FAST STRMG CUT, HVY BLSHWT RN OFLOR, FAST STRMG CUT, HVY BLSHWT RNG FAST STRMG GUT, HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RNG FAST STRMG CUT, HVY E
6730 1
MD 9693 TVD 6589.06 MD 9783 TVD 6584.43
INC 93.4 AZ 84.73 INC 92.19 AZ 84.54
VS 3483.48 VS 3576.24
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65% VILTGY- MEDGY, OCC DKGY, 9900" MD-9950' MD: CHK: 65% V/ILTGY- MEDGY, OCC DKGY, 9950' MD-10000' MD: CHK: 60% V/LTGY- MEDGY, OCC DKGY, 10000" MD-10050' MD: CHK: 60% V/LTGY- MEDGY, OCC DKGY, 10050' MD-10100' MD: CHK: 70% V/LTGY- MEDGY, O
| TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO MICXLN, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD F
E PYR, FREE SH, FREE MARL, TR OCC FREE CAL & TR FREE PYR, FREE SH, FREE MARL, TR SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, TR SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, TR OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSt
MIN FLOR, FNT BLSHWT O FLOR, GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST S
LSHWT RN FAST STRMG CUT, HVY BLSHWT RN FAST STRMG CUT, HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RN HVY BLSHWT RNG
‘ 6730
MD 9883 TVD 6581.51 MD 9978 TVD 6579.3 MD 10073 TVD 6577.82
INC 91.33 AZ 89 INC 91.33 AZ 87.64 INC 90.46 AZ 87.69

VS 3669.73 VS 3763.68 VS 3857.47
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CG 2652u

TG-C1-C4

1
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NIOBRARA C CHALK 10300' MD 6576 TVDRH

L P I L P I L P L P I L P I L P
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| L P I L P I L P I L P I L P |
CC DKGY, 10100’ MD-10150' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY, 10150’ MD-10200' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY, 10200' MD-10250' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY, 10250' MD-10300' MD: CHK: 60% V/LTGY- MEDGY, OCC DKGY, 10300" MD-1(
'YRC SPEC, | BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC BLKY TO SL
IBLK STN, | OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN, | SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, TR SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, TR SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, TR OCC FREE C
TRMG CUT, | 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, | GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, 5% LTOR Ml
FAST STRMG CUT, HVY BLSHWT RNG HVY BLSHW

HVY BLSHWT RNG

FAST STRMG CUT, HVY BLSHWT RNG

6730 | |

FAST STRMG CUT, HVY BLSHWT RNG

MD 10168 TVD 6577.1
INC 90.4 AZ 86.33
VS 3951.09

MD 10263 TVD 6576.44
INC 90.4 AZ 84.74
VS 4044.27




4500 CG 2316u

CG 2552u

N

{

fis

b |

-
5—

RJ)P’ Hr)
(AP

Gdmpma (

5/

50

045

350' MD: CHK: 60% V/ILTG

Y- MEDGY, OCC DKGY,

BBLKY, FXLN TO CHALKY, SFT, IMBD PYRC SPEC,
AL & TR FREE PYR, FREE SH, TR GYSHBLK STN,
N FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT,

10350' MD-10400' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY,
BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC SPEC,

OCC FREE CAL & TR FREE PYR, FREE
5% LTOR MIN FLOR, FNT BLSHWT O F!|

SH, TR GYSHBLK STN,
LOR, FAST STRMG CUT,

BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD

10400" MD-10450' MD: CHK: 65% V/LTGY- MEDGY, OCC DKGY,
SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, TR

e 10450' MD-10500" MD: CHK: 65% V/LTG
BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC SPEC,

OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN,

GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, | 5o/ | ToR MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT,

Y- MEDGY, OCC DKGY,

10500' MD-10550' MD: CHK: 60% V/LTC
BLKY TO SUBBLKY, FXLN TO CHALK
SPEC, OCC FREE CAL & TR FREE PYI
GYSHBLK STN, 5% LTOR MIN FLOR, F

1

TRNG HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RNG HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RN(
6730 | |
MD 10358 TVD 6576.11 MD 10453 TVD 6574.55
INC 90 AZ 87.27 INC 91.88 AZ 91.91
VS 4137.59 VS 4231.81
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INIOBRARA C CHALK 10600' MD

L P | L P L P | L P | 1P | L P
) F i, .
6580
| L P | 1P | L P | L P | L P |

Y- MEDGY, OCC DKGY, |10550' MD-10600' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY, 10600' MD-10650' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY, 10650' MD-10700' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY, | 10700 MD-10750' MD: CHK: 70% V/LTGY- MEDGY, OCC DKGY,

Y, SFT, IMBD PYRC BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC SPEC, | BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC BLKY TO SUBBLKY, FXLN TO CHALKY, SFT, IMBD PYRC
2, FREE SH, TR OCC FREE CAL & TR FREE PYR, FREE SH, TR GYSHBLK STN, SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, TR SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, TR SPEC, OCC FREE CAL & TR FREE PYR, FREE SH, TR
NT BLSHWT OFLOR,  |5% LTOR MIN FLOR, FNT BLSHWT O FLOR, FAST STRMG CUT, | GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR, GYSHBLK STN, 5% LTOR MIN FLOR, FNT BLSHWT O FLOR,
3 HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RNG FAST STRMG CUT, HVY BLSHWT RNG
e | | | | | | | |
MD 10548 TVD 6572.33 MD 10643 TVD 6571.08 MD 10705 TVD 6570.37
INC 90.8 AZ 91.42 INC 90.71 AZ 89.28 INC 90.59 AZ 87.35

VS 4326.41 VS 4420.8 VS 4482.12




TG-C1-C4
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Bl
DRILLERS TD @ 10769'
MD @ 1:00 PM ON
- 9/25/2013 ROP (FU/H
Gamina (API
o
75 080
6430 TVD

TD @ 10769’ MD

RELEASED ON 9/25/2013
I
6580
LR THANK YOU FROM
CASEY SENSECQUA,
TOM DENNEY]| |

AND HORIZON WELL
LOGGING, LLC

10750' MD-10769' MD: CHK: 70% V/LTGY-
MEDGY, OCC DKGY, BLKY TO SUBBLKY,
FXLN TO CHALKY, SFT, IMBD PYRC SPEC,
OCC FREE CAL & TR FREE PYR, FREE
SH, TR GYSHBLK STN, 5% LTOR MIN
FLOR, FNT BLSHWT O FLOR, FAST
STRMG CUT, HVY BLSHWT RNG

6730

PTB MD 10769 TVD 6569.71
INC 90.59 AZ 87.35
VS 4545.25




