HORIZON

WELL LOGGING
GEOSTEERING

7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax 866.534.4559
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Customer Information

Well Information

Operator:

Geologist:

Noble Energy Inc.

1625 Broadway

Suite 2200

Denver, Colorado 80202

Renee Clackler
Noble Energy Inc.

Mud Logging Details

Logger:

Scott Haney &
Robert Gulliksen

Log Interval: 2500' MD to 6820' MD
Start Date: Juney, 2015
Release Date: June 13,2015
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Well Name

Location

County:
State:

Drilling Rig:
Total Depth:
TD Date:

Formation
KB Elevation
GR Elevation
API Number
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Pierre (2500' MD - 2600' MD
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— DEPTH 2370
PIERRE ; W
BEFORE LOGGING DEPTH I PH 10
— FIL 41
- CL 1800
Lt CAL 440
R H20 98
) OILO—
\ LGS 9.45 |
\———GELS 1123
*TPV3
P2
A N
| R SOL
o
N h |
J—{y——CG 157u
]
Y
i
I
-
I L
[ 3
——
[
[
2500' MD-2600' MD: SLTST: 5% LTGY A
- MEDLTGY, FRI, FN TO MED GRN, -
W SRTD, CALC CMT, TRC PYR, TRC 1
IMBD GLAU, FREE SS, FREE —
SLTYSH, INTGR POR, NO STN, NO .
FLOR, NO O FLOR, NO CUT, NO :
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2600 MD-2700' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN, !
W SRTD, CALC CMT, TRC PYR, TRC !
IMBD GLAU, FREE SS, FREE '
SLTYSH, INTGR POR, NO STN, NO )
FLOR, NO O FLOR, NO CUT, NO ’
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MD 2771 TVD 2767.67
INC9.1AZ 47.41
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2900' MD-3000' MD: SS: 60% PRED
WHT - LTGY - OPQ, FRI, FN GRN, W
SRTD, CALC CMT, FREE SLTYSH,
FREE SLTST, IMBD PYR, IMBD

GLAUC, INTGR POR, NO STN, NO
MIN FLOR, NO O FLOR, NO CUT, NO
RNG

3000" MD-3100" MD: SS: 80% PRED
WHT - LTGY - OPQ, FRI, FN GRN, W
SRTD, CALC CMT, FREE SLTYSH,
FREE SLTST, IMBD PYR, IMBD
GLAUC, INTGR POR, NO STN, NO
MIN FLOR, NO O FLOR, NO CUT, NO
RNG
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Pierre (3100' MD - 3200 MD
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MD 3434 TVD 3424.05
INC 7.44 AZ 56.12
VS-121.9%

- YPierre (3400 MD - 500 MD
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MD 3529 TVD 3518.35
INC 65 AZ 56.68
VS-1314
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3300" MD-3400' MD: SLTST: 50% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR, TRC
IMBD GLAU, FREE SS, FREE
SLTYSH, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

3400" MD-3500' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
FREE SS, FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG
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3500' MD-3600 MD: SLTST: 60% LTGY |
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- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, TRC PYR,
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-~ Nparkman (3600 MD - 3700 MD

FREE 53, FREE SLIYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

PARKMAN
3655' MD 3643 TVD

3600 MD-3700' MD: SS: 80% PRED
WHT - LTGY - OPQ, FRI, FN GRN, W
SRTD, CALC CMT, FREE SLTYSH,
FREE SLTST, IMBD PYR, IMBD
GLAUC, INTGR POR, NO STN, NO

MIN FLOR, NO O FLOR, NO CUT, NO
RNG
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3700 MD-3800' MD: SS: 90% PRED

WHT - LTGY - OPQ, FRI, FN GRN, W

SRTD, CALC CMT, FREE SLTYSH,

ol

FREE SLTST, IMBD PYR, IMBD

GLAUC, INTGR POR, NO STN, NO

MIN FLOR, NO O FLOR, NO CUT, NO

RNG
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Parkman (4000' MD - 4100' MD;
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4000' MD-4100' MD: SS: 75% PRED
WHT - LTGY - OPQ, FRI, FN GRN, W
SRTD, CALC CMT, FREE SLTYSH,
FREE SLTST, IMBD PYR, IMBD
GLAUC, INTGR POR, NO STN, NO
MIN FLOR, NO O FLOR, NO CUT, NO
RNG

4100' MD-4200' MD: SS: 70% PRED
WHT - LTGY - OPQ, FRI, FN GRN, W
SRTD, CALC CMT, FREE SLTYSH,
FREE SLTST, IMBD PYR, IMBD
GLAUC, INTGR POR, NO STN, NO
MIN FLOR, NO O FLOR, NO CUT, NO
RNG
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Parkman (4200' MD - 4300' MD!

MD 4286 TVD 42695
INC 222AZ51.35
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Sussex (4300 MD - 4400' MD)

4200' MD-4300' MD: SS: 60% PRED
WHT - LTGY - OPQ, FRI, FN GRN, W
SRTD, CALC CMT, FREE SLTYSH,
FREE SLTST, IMBD PYR, IMBD
GLAUC, INTGR POR, NO STN, NO
MIN FLOR, NO O FLOR, NO CUT, NO
RNG

SUSSEX
4302/ MD 4285 TVD

4300 MD-4400' MD: SS: 50% PRED
WHT - LTGY - OPQ, FRI, FN GRN, W
SRTD, CALC CMT, FREE SLTYSH,
FREE SLTST, IMBD PYR, IMBD
GLAUC, INTGR POR, NO STN, NO
MIN FLOR, NO O FLOR, NO CUT, NO
RNG
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MD 4476 TVD 4459.46

INC 0.98AZ 13352

VS-205.05
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MD 4570 TVD 455345

INC 0.66 AZ 123.85

VS-206.1
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VS-27.25

- JSussex (4600' MD - 4700 MD;

- MEDLTGY, FRI, FN TO MED GRN,

IMBD GLAUC, FREE SS, FREE
SLTYSH, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

4500' MD-4600' MD: SLTST: 45% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR, TRC
IMBD GLAUC, FREE SS, FREE
SLTYSH, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

4600' MD-4700 MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR, TRC

4400' MD-4500' MD: SLTST: 50% LTGY

W SRTD, CALC CMT, TRC PYR, TRC
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- MEDLTGY, FR, FN TO MED GRN, (1
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IMBD GLAUC, FREE SS, FREE K
SLTYSH, INTGR POR, NO STN, NO Ny
FLOR, NO O FLOR, NO CUT, NO "
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- MEDLTGY, FR, FN TO MED GRN, !
W SRTD, CALC CMT, TRC PYR, TRC }
IMBD GLAUC, FREE SS, FREE 1
SLTYSH, INTGR POR, NO STN, NO |
FLOR, NO O FLOR, NO CUT, NO
RNG
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MD 4950 TVD 493341
INC 0,52 AZ 342.64
MD 5045 TVD 502841
INC 0,51 AZ 315.28
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INC 0.52AZ 296.92
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Shannon (5300' MD - 5400' MD

L

MD 5424 TVD 54074

INC 0.75AZ 1243

VS-200.64

MD 5519 TVD 55024

INC 0.75AZ 273.14

VS-200.54
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Shannon (5600' MD - 5700' MD

]
MD 5613 TVD 5596.39
INC 0.81 AZ 242.89
VS-208.34

|

[
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MD 5708 TVD 5691.38
INC 0.68 AZ 231.64
VS-207.32

-

5500' MD-5600' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR, TRC
IMBD GLAUC, TRC FREE SS, FREE
SLTYSH, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,
DIM YLW RNG

5600" MD-5700' MD: SLTST: 70% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR, TRC
IMBD GLAUC, TRC FREE SS, FREE
SLTYSH, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,
DIM YLW RNG

5700' MD-5800' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR, TRC
IMBD GLAUC, TRC FREE SS, FREE
SLTYSH, INTGR POR, NO STN, NO
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MD 5803 TVD 5786.38
INC 0.28 AZ 155.41
VS-206.99

-MD 5898 TVD 5881.37 e
INC 0.89AZ 158.26
VS-207.38

MD 5993 TVD 5976.35
INC 152AZ 146.32
|.VS-208.39,

Shannon (5900' MD - 6000 MD

FLOR, NO O FLOR, SLOW LZY CUI,
DIM YLW RNG

5800' MD-5900' MD: SLTST: 65% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR, TRC
IMBD GLAUC, TRC FREE SS, FREE
SLTYSH, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,
DIM YLW RNG

5900' MD-6000' MD: SLTST: 70% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR, TRC
IMBD GLAUC, TRC FREE SS, FREE
SLTYSH, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,
DIM YLW RNG
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JTeepee Buttes (6000' MD - 6100 MD)

TEEPEE BUTTES
6020’ MD 6003 TVD

6000" MD-6100' MD: SLTST: 55% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
FREE SS, FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, MOD LZY CUT, LT BRIYL RNG

SWITCHING TO 30FT SAMPLE
INTERVAL

6100 MD-6130' MD: SLTST: 50% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
SANDY, FREE SLTYSH, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
MOD LZY CUT, LT BRIYL RNG

6130' MD-6160' MD: SLTST: 60% LTGY ff

- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
SANDY, FREE SLTYSH, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
MOD LZY CUT, LT BRIYL RNG

6160’ MD-6190' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
SANDY, FREE SLTYSH, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
MOD LZY CUT, LT BRIYL RNG

6190' MD-6220' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
SANDY, FREE SLTYSH, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
MOD LZY CUT, LT BRIYL RNG

6920’ MD-6250' MD: SITST: 70°% | TGY
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- MEDLTGY, FRI, FN TO MED GRN, L}

| vs-20268 >3 CG 217u

W SRTD, CALC CMT, TRC PYR,

SANDY, TRC FREE SLTYSH, INTGR

POR, NO STN, NO FLOR, NO O

FLOR, MOD LZY CUT, LT BRIYL RNG "

|

6250' MD-6280' MD: SLTST: 70% LTGY i.

- MEDLTGY, FRI, FN TO MED GRN, (e

W SRTD, CALC CMT, TRC PYR, N

bt

SANDY, TRC FREE SLTYSH, INTGR N

POR, NO STN, NO FLOR, NO O

P 4

FLOR, MOD LZY CUT, LT BRIYL RNG

MD 6276 TVD 6257.96

L —

INC 13.13AZ 271.22

VS-193.58

il

s e —

- MEDLTGY, FRI, FN TO MED GRN,

/
6280’ MD-6310' MD: SLTST: 70% LTGY [/ t

|

\

W SRTD, CALC CMT, TRC PYR,

SANDY, FREE SLTYSH, INTGR POR,

NO STN, NO FLOR, NO O FLOR, )

MOD LZY CUT, LT BRIYL RNG

6310 MD-6340' MD: SLTST: 75% LTGY ]

MD 6323 TVD 6303.24 - MEDLTGY, FRI, FN TO MED GRN, /

INC 179AZ 26697 W SRTD, CALC CMT, TRC PYR, 4

VS-181.04 SANDY, FREE SLTYSH, INTGR POR,

——
-

NO STN, NO FLOR, NOO FLOR,  |mf t CG 181u

MOD LZY CUT, LT BRIYL RNG \

6340' MD-6370' MD: SLTST: 65% LTGY

- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, TRC PYR,

® | e

SANDY, FREE SLTYSH, INTGR POR,

NO STN, NO FLOR, NO O FLOR,

MOD LZY CUT, LT BRIYL RNG

MD 6371 TVD 6348.14 Teepee Buttes (6370' MD - 6400' MD)

—— T

=

INC 23.37 AZ 266.26

VS-164.19

6370' MD-6400' MD: SLTST: 60% LTGY o

- MEDLTGY, FRI, FN TO MED GRN,

(]
W SRTD, CALC CMT, TRC PYR, 1
SANDY, FREE SLTYSH, INTGR POR, y

NO STN, NO FLOR, NO O FLOR,

MOD LZY CUT, LT BRIYL RNG

6400' MD-6430' MD: SLTST: 70% LTGY

- MEDLTGY, FRI, FN TO MED GRN,

e = |-

W SRTD, CALC CMT, TRC PYR,

MD 6418 TVD 62806 SANDY, FREE SLTYSH, INTGR POR, )

L ——i a8 ! | |

INC 25.3AZ 265.1 NO STN, NO FLOR, NO O FLOR, T ]

VS-14492

8
g

MOD LZY CUT, LT BRIYL RNG W

-
~—t—]

6430' MD-6460' MD: SLTST: 70% LTGY

- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, TRC PYR,

S 1

SANDY, FREE SLTYSH, INTGR POR, —




—

MD 6466 TVD 6433.52
INC 20,75 AZ 264.87
VS-122.89

L_-g!g

LT

MD 6513 TVD 6473.22
INC 34.92AZ 268.3
VS-97.86

MD 6560 TVD 6510.29
INC 40.93AZ 274.2
VS-69.01

[Sharon Springs 6580 MD - 6610 MD)

S e

LA~

oy,

N

MD 6607 TVD 654461
INC 45.22AZ 2748
VS-36.97

Niobrara A Chalk (6640' MD - 6670
MD;

N1

MD 6655 TVD 6577.45
INC 4844 AZ 27384
VS-201

NO STN, NO FLOR, NO O FLOR,
MOD LZY CUT, LT BRIYL RNG

6460’ MD-6490' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
FREE SLTYSH, INTGR POR, NO
STN, NO FLOR, NO O FLOR, MOD
LZY CUT, LT BRIYL RNG

6490’ MD-6520' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
FREE SLTYSH, INTGR POR, NO
STN, NO FLOR, NO O FLOR, MOD
LZY CUT, LT BRIYL RNG

6520' MD-6550' MD: SLTST: 55% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
FREE SLTYSH, INTGR POR, NO
STN, NO FLOR, NO O FLOR, MOD
LZY CUT, LT BRIYL RNG

6550' MD-6580' MD: SLTYSH: 60%
SUBBLKY TO SUBSPLT, SLTY TO F
TXT, FREE CALC, IMBD PYR, FREE
BENT, FREE SLTST, NO STN, TRC
MIN FLOR, FNT BLSHWT O FLOR,
MOD LZY CUT, LT BRIYL RNG

6580' MD-6610' MD: SLTYSH: 80% SUBBLKY
TOSUBSPLT, SLTY TOF TXT, FREE CALC,
IMBD PYR, ABDT FREE BENT, FREE SLTST,
NOSTN, TRC MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

SHARON SPRINGS
6603' MD 6542 TVD

6610' MD-6640' MD: SLTYSH: 90% SUBBLKY
TOSUBSPLT, SLTY TOF TXT, FREE CALC,
IMBD PYR, FREE BENT, 10% FREE MRLST,NO
STN, TRC MIN FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, HVY BLSHWT RNG

6640 MD-6670' MD: CHK: 50% MOTT LTGY -
MEDDRKGY, BLKY TO SUBBLKY, GRTY TO
SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRCIMBD CALC, TRC IMBD PYR, FREE
SLTYSH, 20% FREE MRL, NO STN, TRC MIN
FLOR, FNT BLSHWT O FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

NIOBRARA A CHALK
6660' MD 6361' TVD
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Niobrara A Marl (6700 MD - 6730 MD)|

6670 MD-6700' MD: CHK: 80% MOTT LTGY -
MEDDRKGY, BLKY TO SUBBLKY, GRTY TO
SLTY TXT, FRM TO BRIT, TRC FREE BENT,
TRCIMBD CALC, TRC IMBD PYR, 20% FREE
MRL, NO STN, TRC MIN FLOR, FNT BLSHWT
OFLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

N

A
N\

|

NIOBRARA A MARL
6703 MD 6608 TVD

6700 MD-6730' MD: MRST: 85% MEDDRKGY -
MEDLTGY,BLKYTO SUBBLKY, GRTY TO
SLTY TXT, FRM TO BRIT, FREE CALC, TRC
FREE BENT, IMBD PYR, 15% FREE CHK, NO
STN, TRC MIN FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, HVY BLSHWT RNG

6730 MD-6760' MD: MRST: 70% MEDDRKGY -
MEDLTGY,BLKYTO SUBBLKY, GRTY TO
SLTY TXT, FRM TO BRIT, TRC FREE CALC,
TRC FREE BENT, IMBD PYR, 30% FREE CHK,
NOSTN, TRC MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

6760 MD-6790' MD: MRST: 80% MEDDRKGY -
MEDLTGY,BLKYTO SUBBLKY, GRTY TO
SLTY TXT, FRM TO BRIT, TRC FREE CALC,
TRC FREE BENT, IMBD PYR, 20% FREE CHK,
NOSTN, TRC MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

6790' MD-6820' MD: MRST: 55% MEDDRKGY -
MEDLTGY,BLKYTO SUBBLKY, GRTY TO
SLTY TXT, FRM TO BRIT, TRC FREE CALC,
TRC FREE BENT, IMBD PYR, 45% FREE CHK,
NOSTN, TRC MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

END OF VERTICAL LOG @ 6820' MD
ON 06/10/2015, CONTINUED ON
HORIZONTAL LOG
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PH9.0

FIL 8.0
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