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GEO-STEERIMNG

7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax B66.534.4559

wwWww . HZMUD . COMM

Customer Information

Well Information

Operator: Noble Energy Inc
1625 Broadway
Suite 2200
Denver, Colorado 80202

Geologist: Cassidv Miller
Noble Energy Inc.

Mud Logging Details

Logger: Nikki Graber & Peter Brown

I_-::lg INnterwal - 6650 MD to 11155’ MD
Start Date: June 29, 2013
Release Date: July 2,2013

Well Name:

Locatiomn:

Coumnty:
State:

Drillimg Rig:
Total Depth:
TD Date:
Formation:
KB Elewvation:
GR Elevation:
APT Mumber:

Wells Ranch USX
AA23-67HN Horizontal

24-6N-63W
1110' FNL, 220" FWL

Weld

Colorado

H&P 343

11155’ MD

July 2, 2013
Niobrara C Chalk
4817’

4793’
05-123-37172-0000
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CHLK: 61%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, PYR . |CHLK: 59%: LTGY- V/LTGY, BLKY, V/FX

: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, PYR
BD SH INCLUS, TRC PYR NODULES, NO STN, 1%
IMMED BLU STRMG CUT, YLWRNG CUT

CHLK: 62%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, PYR
INCLUS, IMBD SH INCLUS, TRC PYR NODULES, NO STN, 1%
YLWFLOR, IMMED BLU STRMG CUT, YLWRNG CUT

INCLUS, IMBD SH INCLUS, TRC PYR NODULES, NO STN, 1%
YLWFLOR, IMMED BLU STRMG CUT, YLWRNG CUT

INCLUS, IMBD SH INCLUS, TRC PYR NODULES, NO STN, 1%
YLWFLOR, IMMED BLU STRMG CUT, YLWRNG CUT

INCLUS, IMBD SH INCLUS, TRC PYR N
YLWFLOR, IMMED BLU STRMG CUT,

7000
TVD 6684.46 MD 8198 TVD 6687.22 MD 8293 TVD 6689.26
2 AZ 267.65 INC 88.55 AZ 268.82 INC 88.98 AZ 269.79
08 VS 2055.01 VS 2149.91
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MINOR CALC, TRC PYR NODULES, POOR INTRXLN POR, 20%

YLWFLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO ODOR
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MRL: 47%: GRY TO DK GRY, SOFT TO BRITTLE, NO VIS FRACT, |MRL: 46%: GRY TO DK GRY, SOFT TO BRITTLE, NO VIS FRACT,

YLWFLUOR, IMMED BLU STRM CUT, YLWRING CUT, NO

ODOR
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YLW FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO ODOR| MINOR CALC, TRC PYR NODULES, POOR INTRXLN POR, 15%

CHLK: 52%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, PYR
INCLUS, IMBD SH INCLUS, TRC PYR NODULES, NO STN, 5%

YLWFLOR, IMMED BLU |STFIMG CUT, YLWRNG CUT

MD 8388 TVD 6690.47
INC 89.57 AZ 269.51
VS 2244.8

LN TO FXLN, SFT, PYR
ODULES, NO STN, 5%

'LWRNG CUT

MD 8483 TVD 6689.52
INC 91.57 AZ 271.36

VS 2339.62
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CHLK: 61%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, PYR

CHLK:55%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, PYR
INCLUS, IMBD SH INCLUS, TRC PYR NODULES, NO STN, 8%
YLWFLOR, IMMED BLU STRMG CUT, YLWRNG CUT

YLWFLOR, IMMED BLU

7000

INCLUS, IMBD SH INCLUS, TRC PYR NODULES, NO STN, 3%

STRMG CUT, YLWRNG CUT

CHLK:65%: LTGY- VILTGY, BLKY, V/IFXLN TO FXLN, SFT, PYR
INCLUS, IMBD SH INCLUS, TRC PYR NODULES, NO STN, 3%
YLWFLOR, IMMED BLU STRMG CUT, YLWRNG CUT

CHLK:68%: LTGY- V/LTGY, BLKY, V/IFXLN TO FXLN, SFT, PYR
INCLUS, IMBD SH INCLUS, TRC PYR NODULES, NO STN, 3%
YLWFLOR, IMMED BLU STRMG CUT, YLWRNG CUT

CHLK:69%: LTGY- V/ILTG
INCLUS, IMBD SH INCLU
BLU STRMG CUT, YLWR

MD 8577 TVD 6688.28
INC 89.94 AZ 268.99
VS 2433.46

MD 8673 TVD 6688.07
INC 90.31 AZ 268.22
VS 2529.42
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Y, BLKY, V/FXLN TO FXLN, SFT, PYR
S, NO STN, 3% YLW FLOR, IMMED
NG CUT

16700

CHLK:68%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT,
YLWRNG CUT

7000 |

CHLK:67%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT,
YLWRNG CUT

CHLK:65%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT,
YLWRNG C|UT

CHLK:68%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN,
SH INCLUS, NO STN, 3% YLWFLOR, IMMED BLU S
YLWRNG CUT

D 8768 TVD 6689.02
IC 88.55 AZ 267.42
S 2624.4

MD 8863 TVD 6691.04
INC 89.01 AZ 268.84
VS 2719.36

MD 8957 TVD 6693.19
INC 88.37 AZ 269.16
VS 2813.27
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SFT, IMBD
TRMG CUT,

CHLK:65%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG
CUT, YLWRNG CUT

7000

CHLK:69%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT,
YLWRNG ClIJT

CHLK:68%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG
CUT, YLW FIING cut |

CHLK:64%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT,
YLWRNG CIUT

CHLK:66%:
SH INCLUS,
YLWRNGC

7000

MD 9052 TVD 6694.29
INC 90.31 AZ 269.46
VS 2908.19

MD 9147 TVD 6695.16
INC 88.64 AZ 269.74
VS 3003.08
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LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD \BA%%- .
NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT, CHLK:64%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD

uTt

SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG
CUT, YLW RING CcuT

CHLK:66%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT,

CHLK:65%: LTGY- VILTG

Y, BLKY, V/FXLN TO FXLN, SFT, IMBD

CHLK:64%: LTGY- VILTGY, BLKY, V/FX
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT, |SH INCLUS, NO STN, 3% YLW FLOR, I\
YLWRNG ClIJT YLWRNG ClIJT -CUT, YLW RPG CuT
MD 9242 TVD 6698.25 MD 9337 TVD 6701.26
INC 87.62 AZ 268.78 INC 88.74 AZ 269.43
VS 3097.95 VS 3192.84




CG3119u CG 30411700
Egggﬁ
.
1 1 L1 __\\ .= I =1 __ 7 TG, 614 - — -
N~ L - T AT
500
00
- - - - - - - - - - pa— - — p— - — " S— - - - p— - - p— - - " - - - p— - — — -
ROP (FUH
ol BIL_ B L iy Gdmind P
A ~—1" ™~ T4 T T T~ T T - i 1= L 1|
=
r
i)
9450 9500 9550 9600 96

LN TO FXLN, SFT, IMBD CHLK:63%: LTGY- VILTC

Y, BLKY, V/FXLN TO FXLN, SFT, CHLK:64%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT,IMBD | CHLK:65%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT,IMBD | CHLK:64%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
IMED BLU STRMG IMBD SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT, | SHINCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT, | SH INCLUS, NO STN, 3% YLWFLOR, IMMED BLU STRMG CUT,
STRMG CU;I', YLWRNG (IZUT YLWRNG C!JT | | | YLWRNG CIUT -YLWRNG CI;JT
MD 9432 TVD 6702.06 MD 9527 TVD 6702.52 MD 9621 TVD 6703.63
INC 90.31 AZ 269.76 INC 89.14 AZ 269.1 INC 89.51 AZ 267.55
VS 3287.74 VS 3382.65 VS 3476.61
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CHLK:62%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD | CHLK:60%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD | CHLK:58%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT,IMBD |CHLK:55%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD g:'l-"q(cizl‘;/"& thgT-x/g/q
SHINCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT, | SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT, |SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT, |SHINCLUS, NOSTN, 3% YLWFLOR, IMMED BLU STRMG CUT, | ¥\ \one »e
YLWRNG cI:UT YLWRNG CI;JT YLWRNG ClIJT | 'Y‘!.y‘\ll RNG ClIJT |
MD 9716 TVD 6704.91 MD 9811 TVD 6704.68
INC 88.95 AZ 267.25 INC 91.33 AZ 268.39
VS 3571.6 VS 3666.58
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Hdl

Y, BLKY, V/FXLN TO FXLN, SFT, IMBD
/LW FLOR, IMMED BLU STRMG CUT,

CHLK:52%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT,
YLWRNG CIUT

CHLK:52%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG
CUT, YLW RING cut

CHLK:52%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT,
YLWRNG CUT

CHLK:52%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU €
YLWRNG (iUT

7000 |
MD 9905 TVD 6703.99 MD 10000 TVD 6705.35
INC 89.51 AZ 268.1 INC 88.86 AZ 268.25
VS 3760.55 VS 3855.52
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I n I
, SFT, IMBD |- CHLK:63%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT,
TRMG CUT, | IMBD SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU

STRMG ClilT, YLWRNG ICUT

CHLK:65%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT,
IMBD SH INCLUS, NO STN, 3% YLWFLOR, IMMED BLU
STRMG Cl.llT, YLWRNG ICUT

CHLK:64%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT,
YLWRNG CUT

7000

CHLK:53%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG

CUT, YLW RING cut

CHLK:53%:
SH INCLUS,
YLWRNGC

MD 10095 TVD 6705.73

MD 10190 TVD 6705.43

MD 10285 TVD 6706.45

INC 90.68 AZ 268.11 INC 89.69 AZ 269.64 INC 89.08 AZ 269.96
VS 3950.5 VS 4045.44 VS 4140.33
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LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD ~ | CHLK:55%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD ~ | CHLK:53%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD | CHLK:54%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD = |CHLK:52%: LTGY- V/LTGY, BLKY, V/FX
NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT, | SH INCLUS, NO STN, 3% YLW FLOR, IMMED BLU STRMG CUT, | SH INCLUS, NO STN, 1% YLW FLOR, IMMED BLU STRMG SH INCLUS, NO STN, 1% YLW FLOR, IMMED BLU STRMG CUT, |SH INCLUS, NO STN, 1% YLWFLOR, I\
;JT | YLWRNG CIUT 7(?0%1-’ YLW FliNG cut | YLWRNG CliJT | YLWRNG ClIJT

MD 10380 TVD 6707.16 MD 10475 TVD 6709.13

INC 90.06 AZ 270.17 INC 87.56 AZ 268.48

VS 4235.19 VS 4330.08
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6700

N TO FXLN, SFT, IMBD

CHLK:51%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD

CHLK:52%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
SH INCLUS, NO STN, 1% YLW FLOR, IMMED BLU STRMG CUT,

CHLK:51%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD | CHLK:53%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD

IMED BLU STRMG CUT, | gy NCLUS, NO STN, 1% YLW FLOR, IMMED BLU STRMG YLWRNG CUT SH INCLUS, NO STN, 1% YLW FLOR, IMMED BLU STRMG CUT, | SH INCLUS, NO STN, 1% YLW FLOR, IMMED BLU STRMG CUT,
CUT, YLW RNG CUT 000 YLW RNG CUT YLW RNG CUT |
MD 10570 TVD 671256 MD 10665 TVD 6713.25
INC 88.3 AZ 268.96 INC 90.86 AZ 270.14
VS 4424.97 VS 4519.86
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CHLK:66%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
CHLK:67%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT,IMBD | SH INCLUS, NO STN, 1% YLW FLOR, IMMED BLU STRMG CUT, | CHLK:68%: LTGY- V/LTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD | CHLK: 70%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD |CHLK: 70%: LTGY- VILTG
SH INCLUS, NO STN, 1% YLW FLOR, IMMED BLU STRMG CUT, | YLWRNG CUT SH INCLUS, NO STN, 1% YLW FLOR, IMMED BLU STRMG CUT, | SH INCLUS, NO STN, 1% YLW FLOR, IMMED BLU STRMG CUT, |SH INCLUS, NO STN, 1%
YLW RNG CUT 000 YLW RNG CUT YLWRNG CUT YLW RNG CUT
MD 10760 TVD 6712.12 MD 10855 TVD 6711.9 MD 10950 TVD 6710.85
INC 90.49 AZ 269.67 INC 89.78 AZ 268.44 INC 91.48 AZ 268.76
VS 4614.74 VS 4709.67 VS 4804.63
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THANK YOU FRO
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AND HORIZON W
LOGGING, LLC
Y, BLKY, V/FXLN TO FXLN, SFT,IMBD | CHLK: 69%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT,IMBD | CHLK: 67%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, CHLK: 63%: LTGY- VILTGY, BLKY, V/FXLN TO FXLN, SFT, IMBD
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