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GEO-STEERING

7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax 866.534.4559

WWW.HZMUD.COM

Customer Information

Well Information

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

Geologist: Cassidy Miller
Noble Energy Inc.

Mud Logging Details

Logger: Ryan Bleess & Alec Walker

Log Interval:7010' MD to 11410' MD
Start Date: February 22, 2013
Release Date: February 27, 2013

Well Name: Knaub PC G04-64-1HN HZ

Location: 4-4N-65W
2253' FSL, 290' FWL

County: Weld
State: Colorado

Drilling Rig: H&P 321
Total Depth:11410'MD
TD Date: February 26,2013
Formation: Niobrara C
KB Elevation :4678'
GR Elevation:4708'
APT Number: 05-123-36286
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Cy:l; YLW R|!‘|G CUT,NO \{|S STAIN | YLW RING CIUT, NO VIS STA|N
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INC91.05 AZ91.1 INC 90.37 AZ90.24
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T GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, - |CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, - | CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, . | CHK; 55%; LT GRY TO GRY, SOFT, SH
C, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED | MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLI
STRM CUT, YLW RING CUT, NO VIS STAIN BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CU
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NCLUS, PYR NODULES,

N POR, NO FLUOR,
T,NO VIS STAIN

CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, MINOR CALC,
NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED BLU STRM
CUT, YLW RING CUT, NO VIS STAIN

CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, MINOR CALC,
NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED BLU STRM
7CUT, YLW RING CUT, NO VIS STAIN

CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, MINOR CALC,
NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED BLU STRM
CUT, YLW RING CUT, NO VIS STAIN

CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, MINOR CALC,
NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED BLU STRM
CUT, YLW RING CUT, NO VIS STAIN

MD 9307 TVD 7000.33
INC 90.37 AZ 89.14
VS2435.7
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CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 55%; LT GRY TO Gl
CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, MINOR CALC, | MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FR
NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED BLU STRM | IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT,
CUT, YLW RING CUT, NO VIS STAIN 2900
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Y, SOFT, SH INCLUS, PYR NODULES, | CHK; 55%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, |CHK; 65%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, - | CHK; 70%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 75%; LT GRY TO GRY, SOFT, SH INCLUS, PYF

ACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO Fl

/LW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS ST
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' NODULES, | CHK; 70%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, - | CHK; 55%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 55%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, - | CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 50%; |
-UOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, NODULES, A
AIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN NOFLUOR,
7200 VIS STAIN
VD 6998.11 MD 9876 TVD 6997.91 MD 9971 TVD 6999.8
AZ 91.55 INC 89.48 AZ90.61 INC 88.24 AZ90.33
| VS2999.53 VS3093.67
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T GRY TO GRY, SOFT, SH INCLUS, PYR CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, - CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 50%; LT GRY TO GRY, SOFT, SH
IINOR CALC, NO VIS FRACT, INTRXLN POR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMEDMINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXL
MMED BLU STRM CUT, YLW RING CUT, NO IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING C!
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INCLUS, PYR NODULES, | CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 55%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, .| CHK; 60%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, . | CHK; 55%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES,
N POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR,
JT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN BLU STRM CUT, YLW RING CUT, NO VIS STAIN BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN
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CHK; 60%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, CHK; 60%; LT GRY TO GRY, SOFT, SH INCLUS, PYR CHK; 60%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, - | CHK; 60%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, - |CHK; 60%; LT GRY TO GF
MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED | NODULES, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, IMMED |MINOR CALC, NO VIS FR/
BLU STRM CUT, YLW RING CUT, NO VIS STAIN FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO VIS IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, Y
STAN | | | | | | | | 7200
0445 TVD 6998.98 MD 10540 TVD 6997.35 MD 10635 TVD 6995.35
1.11AZ89.45 INC 90.86 AZ90.86 INC 91.54 AZ 89.61
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=TT ™
CG 2492u €G2480u | |4500 cG2

TG, C1
; ~ -
o — F M v 1 —. ’— — -
- & T A EZARN RS anl 11T
ZaSian T/ =
— N i — —_— [ L — e o gy 1 S b
-500
| E=EEEE==EE |
600
5]
e o N
o | Iror|FHn
— pEEgpERSS — ming (AP AR ] [ ijme ' gun
] n
Ly u | 1T | "
070 075 080 085
6700 TVD
L P ] L P | ] L P ] L P ] L P ]
6950
L ]

P — B — B — =12 — B — B

Y, SOFT, SH INCLUS, PYR NODULES, - |CHK; 60%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, . |CHK; 55%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, CHK; 55%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 55%; LT GRY TO GRY, SOFT, SH INCLUS, PYR

\CT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, NO FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, 5% FLUOR, IMMED | MINOR CALC, NO VIS FRACT, INTRXLN POR, 5% FLUOR, IMMED MINOR CALC, NO VIS FRACT, INTRXLN POR, 5% FL

LW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN BLU STRM CUT, YLW RING CUT, NO VIS STAIN BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STA
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NODULES, - |CHK; 55%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, - | CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, - | CHK; 50%; LT GRY TO GRY, SOFT, SH INCLUS, PYR CHK; 50%;
UOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, 5% FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, 5% FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, 5% FLUOR, IMMED NODULES, MINOR CALC, NO VIS FRACT, INTRXLN POR,5% | MINOR CAL
IN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN BLU STRM CUT, YLW RING CUT, NO VIS STAIN FLUOR, IMMED BLU STRM CUT, YLW RING CUT, NO VIS IMMED BLL
7200 STAN |
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INC 88.67 AZ 90.02 INC 89.94 AZ 90.91
VS 4032.49 VS 4126.63
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LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 65%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, - | CHK; 75%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, . | CHK: 80%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES, | CHK; 80%; LT GRY TO GRY, SOFT, SH |
C, NO VIS FRACT, INTRXLN POR, 5% FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, 5% FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, 5% FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, 5% FLUOR, MINOR CALC, NO VIS FRACT, INTRXL}
STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CU
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MD 11109 TVD 6999.52 MD 11204 TVD 6998.46 MD 11299 TVD 6997.74
NC 90.12 AZ 90.85 INC 91.14 AZ89.3 INC 89.72 AZ90.17
VS 4220.88 VS4314.94 VS4408.93
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NCLUS, PYR NODULES, {CHK; 80%; LT GRY TO GRY, SOFT, SH INCLUS, PYR NODULES,
| POR, 5% FLUOR, MINOR CALC, NO VIS FRACT, INTRXLN POR, 5% FLUOR,
T, NO VIS STAIN IMMED BLU STRM CUT, YLW RING CUT, NO VIS STAIN
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