7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
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Customer Information Well Information

Operator: Noble Energy

1625 Broadway
Suite 2200
Denver, Colorado 80202

Geologist: Cassidy Miller

Noble Energy Inc.

Mud Logging Details

Logger:

Log Interval:
Start Date:
Release Date:

Andrew Christiano &
Hannah Blatchford
6750’ MD to 10897’ MD
November 13, 2013
November 15, 2013

WwWell Name:

Location:

County:
State:

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

Wells Ranch
AE20-69HN Horizontal

20-T6N-R62W
1136’ FNL, 215' FWL

Weld Co.

Colorado

H&P 321

10897' MD
November 15, 2013
Niobrara B Chalk
4868’

4838’
05-123-37223-0000
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Well Bore Cross Section [6700 6700
LOGGERS:
ANDREW CHRISTIANO
HANNAH BLATCHFORD
6740-6770': CHK: 60%
MEDDRKGY -
MEDLTGY, BLKY TO
COMMENCED LOGGING @ 6750' MD ON : . .
111313 W/BIT #28.75" HDBS MMD55M S/N SUBBLKY, GRTY TO 6770-6800": MRST: 45% MEDDRKGY | 6g0'_6830": MRST: 45% MEDDRKGY -
12171834 IN @ 5892' MD SLTYTXT, FRM TO - MEDLTGY, BLKY TO SUBBLKY, MEDLTGY, BLKY TO SUBBLKY, 6830'-6860": MRST: 45% MEDDRKGY - -6890': MRST: 45% MEDDRKGY -
- BRIT, FREE BENT, TRC | GRTYTOSLTY TXT,FRMTOBRIT, | GRTYTO SLTYTXT FRM TOBRIT. | MEDLTGY, BLKY TO SUBBLKY, GRTY | MEDLTGY, BLKY TO SUBBLKY,
IMBD PYR,NO STN, 5% | TRC IMBD PYR, NOSTN, 5% FLOR, | FREg BENT, IMBD PYR, NO STN, 5% | TO SLTY TXT, FRM TO BRIT, FREE GRTY TO SLTY TXT, FRM TO BRIT,
FLOR, NO O FLOR, NO O FLOR, IMMED STRMG CUT, FLOR, NO O FLOR, IMMED STRMG | BENT, IMBD PYR, NO STN, 5% FLOR, | FREE BENT, IMBD PYR, NO STN, 5%
IMMED STRMG CUT, BRIYL RNG CUT, BRIYL RNG NO O FLOR, IMMED STRMG CUT, FLOR, NO O FLOR, IMMED STRMG
BRIYL RNG BRIYL RNG CUT, BRIYL RNG
6950 6950
MD 6767 TVD 6512.11 MD 6815 TVD 6533.12 MD 6862 TVD 6549.56
Survey Data INC 61.55 AZ 75.62 INC 66.52 AZ 77.98 INC 72.51 AZ 80.17
V552035 VS 57247 VS 61635
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NIOBRARA B CHALK
6920’ MD 6565’ TVD
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6700
TOOH @ 9:15AM ON 11/13/13 @ 7067 MD FOR
INTERMEDIATE CASING OPERATIONS. TIH @
1:00PM ON 11/14/13. DRILLING AHEAD @ 5:05PM
ON 11/14/13 W/ BIT #3 6.125" NIV SKHI516M S/N
A184605 IN @ 7067' MD.
6980'-7010": CHK: 60% MEDDRKGY - | 7010'-7040": CHK: 60% MEDDRKGY -
6890'-6910': MRST: 50% MEDDRKGY - | 6920'-6950": CHK: 50% MEDDRKGY - | 6950'-6980": CHK: 55% MEDDRKGY - MEDLTGY, BLKY TO SUBBLKY, MEDLTGY, BLKY TO SUBBLKY, 7040'-7070': CHK: 60% MEDDRKGY - | 7070'-7100": CHK: 55% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY, MEDLTGY, BLKY TO SUBBLKY, MEDLTGY, BLKY TO SUBBLKY, GRTY| GRTY TO SLTY TXT, FRM TO BRIT, GRTY TO SLTY TXT, FRM TO BRIT, MEDLTGY, BLKY TO SUBBLKY, MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT, GRTY TO SLTY TXT, FRM TO BRIT, TO SLTY TXT, FRM TO BRIT, TRC TRC FREE BENT, TRC IMBD PYR, TRC FREE BENT, TRC IMBD PYR, GRTY TO SLTY TXT, FRM TO BRIT, GRTY TO SLTY TXT, FRM TO BRIT, 7100'-7150':
FREE BENT, IMBD PYR, NO STN, 5% | TRC IMBD PYR, NO STN, NO FLOR, IMBD PYR, NO STN, NO FLOR, NO O NO STN, 5% FLOR, NO O FLOR, NO STN, 5% FLOR, NO O FLOR, TRC IMBD PYR, NO STN, NO FLOR, - | TRC IMBD PYR, NO STN, NO FLOR, SUBBLKY, (
FLOR, NO O FLOR, IMMED STRMG NO O FLOR, IMMED STRMG CUT, FLOR, IMMED STRMG CUT, BRIYL IMMED STRMG CUT, BRIYL RNG IMMED STRMG CUT, BRIYL RNG NO O FLOR, IMMED STRMG CUT, NO O FLOR, IMMED STRMG CUT, CALC,TRC
CUT, BRIYL RNG BRIYL RNG RNG BRIYL RNG BRIYL RNG NO OFLOR
6950
MD 6910 TVD 6562.75 MD 6957 TVD 6573.28 MD 7013 TVD 6582.23 MD 7093 TVD 6588.21
INC 75.58 AZ 81.99 INC 78.54 AZ 85.73 INC 83.06 AZ 88.42 INC 88.37 AZ 86.2
VS 662.22 VS 707.45 VS 761.45 VS 839.32
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6700

CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO
3RTY TO SLTY TXT, FRM TO BRIT, ABDT FREE
IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR,
. IMMED STRMG CUT, BRIYL RNG

7150'-7200': CHK: 60% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE

CALC, TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

7200'-7250': CHK: 60% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE
CALC, TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR, NO
OFLOR, IMMED STRMG CUT, BRIYL RNG

7250'-7300': CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE
CALC, TRC IMBD PYR, NO STN, NO FLOR, NO O FLOR, IMMED

7300'-7350': CHK: 55% MEDDRKGY - M
SUBBLKY, GRTY TO SLTY TXT, FRM T(
CALC, FREE PYR, ABDT FREE BENT, !
FLOR, IMMED STRMG CUT, BRIYL RN

6950 STRMG CUT, BRIYL RNG
MD 7187 TVD 6590.03 MD 7282 TVD 6589.29
INC 89.41 AZ 88.34 INC 91.48 AZ 87.99
VS 931.09 VS 1023.53
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EDLTGY, BLKYTO

) BRIT, ABDT FREE
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G
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7350'-7400': CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

6700

7400'-7450': CHK: 55% ME!

DDRKGY - MEDLTGY, BLK'

SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

6950

1L P B

YTO
FREE

7450'-7500': CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE
CALC, TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR, NO
OFLOR, IMMED STRMG CUT, BRIYL RNG

1L P B

7500'-7550": CHK: 55% ME!

DDRKGY - MEDLTGY, BLKYTO

SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE
CALC, TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 7377 TVD 6587.53
INC 90.65 AZ 88.48
VS 1115.93

MD 7472 TVD 6587.04
INC 89.94 AZ 88.82
VS 1208.19




CG5773u

CG 5366u

WOB 27.0K

PP 3894

RPM

RPM

SPM 69/0

775

6450 TVD
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7550'-7600': CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE
CALC, TRC IMBD PYR, NO STN, NO FLOR, NO O FLOR,
IMMED STF;MG CUT, BRIIYL RNG

1L P B

6700

7600'-7650': CHK: 60% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC,
TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, NO O
FLOR, IMMED STRMG CUT, BRIYL RNG

1L P B

7650'-7700': CHK: 60% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC,
TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR,NOO
FLOR, IMMED STRMG CUT, BRIYL RNG

1L P B

7700'-7750': CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC,
TRC IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, NO O
FLOR, IMMED STRMG CUT, BRIYL RNG

7750'-7800': CHK: 55% ME
SUBBLKY, GRTY TO SLTY
TRC IMBD PYR, TRC FRE
FLOR, IMMED STRMG Cl

6950
MD 7567 TVD 6587.32 MD 7661 TVD 6587.5 MD 7756 TVD 658¢
INC 89.72 AZ 88.87 INC 90.06 AZ 88.27 INC 89.23 AZ 87.9/
VS 1300.37 VS 1391.69 VS 1484.15
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DDRKGY - MEDLTGY, BLKYTO

'TXT, FRM TO BRIT, TRC FREE CALC,
E BENT, NO STN, NO FLOR,NO O

JT, BRIYL RNG

IMMED STRMG CUT, BRIYL RNG

6950

7800'-7850': CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC,
TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO

OFLOR,

7850'-7900': CHK: 50% MEDDRKGY - MEDLTGY, BLKYTO

CUT, BRIYLIRNG

SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC,
TRC IMBD PYR, NO STN, NO FLOR, NO O FLOR, IMMED STRMG

7900'-7950': CHK: 50% MEDDRKGY - MEDLTGY, BLK'

IMMED STRMG CUT, BRIYIL RNG

YTO

SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC,
TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,

7950'-8000': CHK: 55% MEDDRKGY - MEDLTGY, BLFK
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT
CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN,
NO O FLOR, IMMED STRMG CUT, BRIYL RNG

MD 7851 TVD 6589.93
INC 88.55 AZ 87.77
VS 1576.7

MD 7945 TVD 6591.98
INC 88.95 AZ 87.61
VS 1668.33
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MD 8135 TVD 6591.33
INC 92.19 AZ 89.59

VS 1853.31

MD 8040 TVD 6593
INC 89.82 AZ 87.38
VS 1761.02
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CG 2583u CG 2193u 7200
ITC 3 C1 4
"~ gt | L4 \\ - /
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Niobrara B Chalk (8250° MD - 8300' MD)R

1L P B

HK: 55% MEDDRKGY - MEDLTGY, BLKYTO

RTY TO SLTY TXT, FRM TO BRIT, TRC FREE CALC,
YR, ABDT FREE BENT, NO STN, NO FLOR,NO O

D STRMG CUT, BRIYL RNG

| 1L P B

8250'-8300": CHK: 50% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC
IMBD PYR, FREE PYR, TRC FREE BENT, NO STN, NO FLOR, NO
OFLOR, IMMED STRMG CUT, BRIYL RNG

8300'-8350": CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC
IMBD PYR, ABDT FREE BENT, NO STN, NO FLOR, NO O FLOR,
IMMED STRMG CUT, BRIYL RNG
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i4d4d444444
44444444 §444444:
IEEEEEEEE -EEEEEE]
EEEEEEEEEEEEEEER
{344494444¢444444
44444444 §444444:
144444444H4444444

SEEEEEEE EEEE!
1;1411411 4444

[=]
=N
(=}
o

8400'-8450": MRST: 45% MEDDRKGY - M
8350'-8400'": CHK: 50% MEDDRKGY - MEDLTGY, BLKYTO SUBBLKY, GRTY TO SLTY TXT, FRM TO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC |IMBD PYR, ABDT FREE BENT, NO STN,
IMBD PYR, ABDTFREE BENT, NO STN, NO FLOR, NOOFLOR, [IMMED STRMG CUT, BRIYL RNG
IMMED STRMG CUT, BRIYLRNG | | 6950 |

MD 8230 TVD 6588.4
INC 91.35 AZ 88.27
VS 1945.41

MD 8325 TVD 6586.69
INC 90.71 AZ 87.41
VS 2037.96

MD 8420 TVI
INC 89.1 AZ
VS 2130.62
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Niobrara B Chalk (8600' MD - 8650' MD)|

T T
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T r r T r
T g T T o
™ T I T ™ T
T o T T o
T o T I o
T o T o T oo
T I e ™ e
I: o T 1 L P - I L P - P L P - I L P -
6700
8600'-8650": CHK: 50% MEDDRKGY - MEDLTGY, BLKYTO
EDLTGY, BLKY TO -8500': CHK: 50% MEDDRKGY - MEDLTGY, BLKYTO 8450'-8500": CHK: 50% MEDDRKGY - MEDLTGY, BLKYTO 8550'-8600": CHK: 50% MEDDRKGY - MEDLTGY, BLKYTO SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC
BRIT, FREE CALC, TRC - [SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, ABDT FREE SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, IMBD PLFTL FRgEBENTs NO STNé NO FLOR, NO O FLOR,
5% FLOR, NOOFLOR, |CALC, TRC IMBD PYR, ABDT FREE BENT, NOSTN,NOFLOR, | CALC, TRC IMBD PYR, ABDT FREE BENT, NO STN,NOFLOR, | TRC IMBD PYR, FREE BENT, NO STN, NO FLOR,NOOFLOR, | MMED STRMG CUT, BRIYL RN
NO O FLOR, IMMED STRMG CUT, BRIYL RNG NO O FLOR, IMMED STRMG CUT, BRIYL RNG IMMED STRMG CUT, BRIYL RNG
6950
) 6586.85 MD 8514 TVD 6587.82 MD 8609 TVD 6588.08
57.78 INC 89.72 AZ 89.1 INC 89.97 AZ 88.35

VS 2221.98 VS 2314.21
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- MEDLTGY,

SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FRE

TRC IMBD PYR, FREE BENT, NO STN
IMMED STRMG CUT, BRIYL RNG

NOFLOR, N

MD 10031 TVD 6587.85

INC 90.55 AZ 89.33
VS 3698.66

MD 10126 TVD 6586.55
INC 91.02 AZ 88.55
VS 3790.8
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10400'-10450
3LKYTO 10200-10250": CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO 10250'-10300": CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO 10300-10350": CHK: 60% MEDDRKGY - MEDLTGY, BLKYTO 10350'-14050": CHK: 50% MEDDRKGY - MEDLTGY, BLKYTO SUBBLKY, G
= CALC, SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC | IMBD PYR, F
DOFLOR, | TRCIMBD PYR, FREE BENT, NO STN,NO FLOR,NOOFLOR, | TRC IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR, TRC IMBD PYR, FREE BENT, NO STN, NO FLOR,NOOFLOR, | IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR, IMMED| STRMG CUT
IMMED STRMG CUT, BRIYL RNG IMMED STRMG CUT, BRIYL RNG IMMED STRMG CUT, BRIYL RNG STRMG CUT, BRIYL RNG
6950 6950

MD 10221 TVD 6584.78
INC 91.11AZ 89.46
VS 3882.89

MD 10316 TVD 6583.77
INC 90.12 AZ 89.38
VS 3974.83
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6700
: CHK: 50% MEDDRKGY - MEDLTGY, BLKYTO
; { 10600'-10650': CHK : 55% MEDDRKGY -
RTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC | 10450'-10500": CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO 10500'-10550": CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO 10550'-10600": CHK: 50% MEDDRKGY - MEDLTGY, BLKYTO SUBBLKY, GRTY TO SLTY TXT, FRM TC

REE BENT, NO STN, NO FLOR, NO O FLOR, IMMED

SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC

SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC

SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC

IMBD PYR, FREE BENT, N

O STN, NO Fl

, BRIYL RNG IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR, IMMED | IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR, IMMED | IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR, STRMG CUT, BRIYL RNG
STRMG CUT, BRIYL RNG STRMG CUT, BRIYL RNG IMMED STRMG CUT, BRIYL RNG
6950
MD 10410 TVD 6583.44 MD 10505 TVD 6583 MD 10600 TVD 6580.82
INC 90.28 AZ 88.34 INC 90.25 AZ 89.41 INC 92.38 AZ 91.02
VS 4066.03 VS 41582 VS 4249.77
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MEDLTGY, BLKYTO
) BRIT, FREE CALC, TRC
.OR, NO O FLOR, IMMED

IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR,

IMMED STRMG CUT, BRIYL RNG |

10650'-10700': CHK: 50% MEDDRKGY - MEDLTGY, BLKYTO 10700'-10750': CHK: 50% MEDDRKGY - MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC |SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC

IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR, IMMED
STRMG CUT, BRIYL RNG|

10750'-10800": CHK: 55% MEDDRKGY - MEDLTGY, B

SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC
IMBD PYR, FREE BENT, NO STN, NO FLOR, NO O FLOR, IMMED | [MMED STRMG CUT, BRIYL RNG

STRMG CUT, BRIYL RNG|

LKYTO

L PB _— L PE _— L PE — L PE
L] -
|— LPE — LPE — LPE —
6700

10800'-10850": CHK: 55% MEDDRKGY -
IMBD PYR, TRC FREE BENT, NO STN,

MEDLTGY, BLKYTO

SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC, TRC

NO FLOR, NO O FLOR,

6950
MD 10694 TVD 6576.64 MD 10789 TVD 6573.4 MD 10833 TVD 6572.61
INC 92.71 AZ 90.34 INC 91.2 AZ 89.66 INC 90.86 AZ 89.06
VS 4431.76 VS 4474.35

VS 4340.12




BOTTOMS UP GAS
1127u
-
=T | L[\
TTTIT T
]
T 11
WOB 28.7K
SP 3108 |
RPM 80
SPM 0/
DRILLERS TD 9:45PM
ON 11/15/13 @ 10897’ MD
.
5l 090
TD @ 10897' MD
_— L FPEB
L F Bl [— RELEASED ON 11/15/13
THANK YOU FROM
ANDREW CHRISTIANO,
HANNAH BLATCHFORD
AND HORIZON WELL
10850'-10897": CHK: 55% MEDDRKGY - MEDLTGY, BLKYTO LOGGING, LLC
SUBBLKY, GRTY TO SLTY TXT, FRM TO BRIT, FREE CALC,
TRC IMBD PYR, TRC FREE BENT, NO STN, NO FLOR, NO O
FLOR, IMMED STRMG CUT, BRIYL RNG
PTB: MD 10897 TVD 6571.65
INC 90.86 AZ 89.06

VS 4536.38




