7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax 866.534.4559

WWW. HZMUD.COM /25

Customer Information Well Information

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

Geologist: Teresa Malesardi
Noble Energy Inc.

Mud Logging Details

Logger: Scott Haney &

Mark Dennis

Log Interval: 2500 MD to 6850' MD
Start Date: January 25,2015

Release Date: January 30, 2015
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(@ 6:45 PM ON 01/26/2015 WBIT #2,
875", SMITH SDI519 (SIN) JB501 IN
@ 258 .
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BEFORE LOGGING DEPTH

2500' MD-2600' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, IMBD
PYR, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

2600' MD-2700' MD: SLTST: 55% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, IMBD
PYR, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG
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2700 MD - 2800' MD: SS: 60% PRED
WHT - LTGY - OPQ, FRI, FN GRN,
WSRTD, CALC CMT, FREE SLTST,
IMBD PYR, INTGR POR, NO STN,
NO MIN FLOR, NO O FLOR, NO CUT,
NO RNG

2600 MD - 2900' MD: SS: 70% PRED
WHT - LTGY - OPQ, FRI, FN GRN,
WSRTD, CALC CMT, FREE SLTST,
IMBD PYR, INTGR POR, NO STN,
NO MIN FLOR, NO O FLOR, NO CUT,
NO RNG
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2900 MD - 3000' MD: SS: 60% PRED
WHT - LTGY - OPQ, FRI, FN GRN,
WSRTD, CALC CMT, FREE SLTST,
IMBD PYR, INTGR POR, NO STN,
NO MIN FLOR, NO O FLOR, NO CUT,
NO RNG

3000" MD - 3100' MD: SS: 70% PRED
WHT - LTGY - OPQ, FRI, FN GRN,
WSRTD, CALC CMT, FREE SLTST,
IMBD PYR, INTGR POR, NO STN,
NO MIN FLOR, NO O FLOR, NO CUT,
NO RNG
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3600 MD - 3700' MD: SS: 90% PRED
WHT - LTGY - OPQ, FRI, FN GRN,
WSRTD, CALC CMT, FREE SLTST,
IMBD PYR, ABDT IMBD GLAUC,
INTGR POR, NO STN, NO MIN
FLOR, NO O FLOR, NO CUT, NO
RNG

3700" MD - 3800' MD: SS: 90% PRED
WHT - LTGY - OPQ, FRI, FN GRN,
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IMBD PYR, IMBD GLAUC, INTGR
POR, NO STN, NO MIN FLOR, NO O
FLOR, NO CUT, NO RNG
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3800" MD - 3900' MD: SS: 95% PRED
WHT - LTGY - OPQ, FRI, FN GRN,
WSRTD, CALC CMT, FREE SLTST,
IMBD PYR, IMBD GLAUC, INTGR
POR, NO STN, NO MIN FLOR, NO O
FLOR, NO CUT, NO RNG

3900' MD - 4000' MD: SS: 95% PRED
WHT - LTGY - OPQ, FRI, FN GRN,
WSRTD, CALC CMT, FREE SLTST,
IMBD PYR, IMBD GLAUC, INTGR
POR, NO STN, NO MIN FLOR, NO O
FLOR, NO CUT, NO RNG
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4000 MD - 4100' MD: SS: 80% PRED
WHT - LTGY - OPQ, FRI, FN GRN,
WSRTD, CALC CMT, 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: 60% PRED
WHT - LTGY - OPQ, FRI, FN GRN,
WSRTD, CALC CMT, FREE SLTST,
IMBD PYR, INTGR POR, NO STN,
NO MIN FLOR, NO O FLOR, NO CUT,
NO RNG
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LTGY - MEDLTGY, FRI, FN GRN, W
SRTD, CALC CMT, SANDY, IMBD
PYR, INTGR POR, NO STN, NO MIN
FLOR, NO O FLOR, NO CUT, NO
RNG

4300 MD - 4400' MD: SLTST: 80%
LTGY - MEDLTGY, FRI, FN GRN, W
SRTD, CALC CMT, SANDY, IMBD
PYR, INTGR POR, NO STN, NO MIN
FLOR, NO O FLOR, NO CUT, NO
RNG
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PYR, INTGR POR, NO STN, NO MIN
FLOR, NO O FLOR, NO CUT, NO
RNG

4700 MD - 4800' MD: SLTST: 70%
LTGY - MEDLTGY, FRI, FN GRN, W
SRTD, CALC CMT, SANDY, IMBD
PYR, INTGR POR, NO STN, NO MIN
FLOR, NO O FLOR, NO CUT, NO
RNG

4800 MD - 4900' MD: SLTST: 80%
LTGY - MEDLTGY, FRI, FN GRN, W
SRTD, CALC CMT, SANDY, IMBD
PYR, INTGR POR, NO STN, NO MIN
FLOR, NO O FLOR, NO CUT, NO
RNG
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PYR, SANDY, FREE SLTY SH,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, SLOWLZY CUT, DIMYLW
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5500' MD - 5600" MD: SLTST: 60%
LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, IMBD
PYR, SANDY, FREE SLTY SH,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, SLOW LZY CUT, DIMYLW
RNG

5600' MD - 5700" MD: SLTST: 70%
LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, IMBD
PYR, SANDY, FREE SLTY SH,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, SLOWLZY CUT, DIMYLW
RNG

5700' MD - 5800" MD: SLTST: 50%
LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, IMBD
PYR, SANDY, FREE SLTY SH,
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| MD 5791 TVD 576554
/ INC 126 AZ 951
| VS-307.46
éﬁzﬂh g}l‘
f‘,m)ﬂa_mh\
|
|
|
|
/
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|
WOB 28.0K__]
PP 4351
RPM 60
\—SPM 7372
|
[
]
|
[
\
\
|
[
MD 5886 TVD 586053
INC 083AZ20.%
VS-309.12
y Y
Y
\
|
]
MD 5981 TVD 5%5.52
INC 052AZ 46,08
VS-31006

INTGR POR, NO STN, NO FLOR, NO
0 FLOR, SLOW LZY CUT, DIMYLW
RNG

TEEPEE BUTTES
5823' MD 579 TVD

5800' MD - 5900" MD: SLTST: 50%
LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, IMBD
PYR, SANDY, FREE SLTY SH,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, SLOW LZY CUT, DIMYLW
RNG

5900' MD-6000' MD: SLTYSH: 70%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, FREE
CALC, IMBD PYR, FREE SLTST,
SANDY, NO STN, NO FLOR, NO O
FLOR, SLOW LZY CUT, DIMYLW
RNG
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IENNANAINNN
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MD 6075 TVD 6049.52
INC 0.76 AZ 70.8
VS-310.%4

1 | 1 | |

e

NS

MD 6170 TVD 61444
INC 5.02AZ 187.74
VS-306.63

6000 MD-6100' MD: SLTYSH: 60%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, FREE
CALC, IMBD PYR, FREE SLTST,
SANDY, NO STN, NO FLOR, NO O
FLOR, SLOW LZY CUT, DIMYLW
RNG

SWITCHING TO 30' SAMPLES

6100' MD-6130' MD: SLTYSH: 50%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, FREE
CALC, IMBD PYR, FREE SLTST,
SANDY, NO STN, NO FLOR, NO O
FLOR, SLOW LZY CUT, DIMYLW
RNG

6130' MD-6160' MD: SLTYSH: 60%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, FREE
CALC, IMBD PYR, FREE SLTST,
SANDY, NO STN, NO FLOR, NO O
FLOR, SLOW LZY CUT, DIMYLW
RNG

6160' MD-6190' MD: SLTYSH: 60%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, FREE
CALC, IMBD PYR, FREE SLTST,
SANDY, NO STN, NO FLOR, NO O
FLOR, SLOW LZY CUT, DIMYLW
RNG

6190 MD-6220' MD: SLTYSH: 70%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, FREE
CALC, IMBD PYR, FREE SLTST,
SANDY, NO STN, NO FLOR, NO O
FLOR, SLOW LZY CUT, DIMYLW
RNG
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LTGY - MEDGY, PRED SUBBLKY TO {

SUBSPLT, SLTY TO F TXT, FREE N

CALC, IMBD PYR, FREE SLTST, L\ ~

]
K
: SANDY, NO STN, NO FLOR, NO O i \

FLOR, SLOW LZY CUT, DIMYLW : 1

RNG

— D s

u

JireepeE BUTTES 6250 MD - 6280 D}

6250' MD-6280' MD: SLTYSH: 60%

LTGY - MEDGY, PRED SUBBLKY TO

-

MD 6265 TVD 623856 SUBSPLT, SLTY TO F TXT, FREE

INC 10.08 AZ 204.78 CALC, IMBD PYR, FREE SLTST,

V520 SANDY, NO STN, NO FLOR, NO 0 |

I e S I g

-

FLOR, SLOW LZY CUT, DIMYLW

RNG

- e e

6260 MD-6310' MD: SLTYSH: 50%

LTGY - MEDGY, PRED SUBBLKY TO

SUBSPLT, SLTY TO F TXT, FREE

CALC, IMBD PYR, SANDY, FREE

e\
\

SLTST, NO STN, NO FLOR, FNT

BLSHWT O FLOR, MOD Lzy CUT, LT

BRIYL RNG

- ‘1'

~
(e}
(o]

6310' MD-6340' MD: SLTST: 60% LTGY |

- MEDLTGY, FRI, FN TO MED GRN, ==

Yk
4

W SRTD, CALC CMT, IMBD PYR, \

SANDY, FREE SLTY SH, INTGR

POR, NO STN, NO FLOR, FNT : I

BLSHWT O FLOR, MOD LzY CUT, LT

L
-

BRIYL RNG

A

[ 1d
Y

6340' MD-6370' MD: SLTST: 50% LTGY J

- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, IMBD PYR,

-~ -

SANDY, FREE SLTY SH, INTGR

MD 6359 TVD 6330.42

INC 1435 AZ 1935 POR, NO STN, NO FLOR, FNT

VS-276.35 BLSHWT O FLOR, MOD LzY CUT, LT

BRIYL RNG

- | o

~

= DEPTH 6400
WT 10.00_

vIsT3—|

6370' MD-6400' MD: SLTYSH: 60% L

LTGY - MEDGY, PRED SUBBLKY TO PHNA

SUBSPLT, SLTY TO F TXT, FREE ) FILNA

T NN

CALC, IMBD PYR, SANDY, FREE CL 67500

P

SLTST, NO STN, NO FLOR, FNT CALNA

BLSHWT O FLOR, MOD Lzy CUT, LT : AW H20 37.0

BRIYL RNG \] \ OIL 52.0—

~

I=n—J

-E

100 1G,0%C4| LGS 27.1_]
y | GEL 10131

PV 25

‘vex

6400 MD-6430' MD: SLTYSH: 60%

LTGY - MEDGY, PRED SUBBLKY TO SOL 8.0

Y—CK0!
!

SUBSPLT, SLTY TO F TXT, FREE |

CG 4671

CALC, IMBD PYR, SANDY, FREE . {

g LT
2\ |‘~—\.,./
3
[

SLTST, NO STN, NO FLOR, FNT X

BLSHWT O FLOR, MOD Lzy CUT, LT \

BRIYL RNG \

P
pd

- -

6430 MD-6460' MD: SLTYSH: 70%

LTGY - MEDGY, PRED SUBBLKY TO

SUBSPLT, SLTY TO F TXT, FREE

- d

NuggEn
Y

CALC. IMBD PYR. SANDY. FREE | —f——F———r——




vl wlldliyv

SLTST, NO STN, NO FLOR, FNT 60104 | | o7

MD 6454 TVD 642163 BLSHWT O FLOR, MOD LZY CUT, LT

[ 1
GAS SCALE: -300u

INC 18.06 AZ 198.13 BRIYL RNG

VS-251.05 TO mi I I

300 UNITS/DIVISION)

6460’ MD-6490' MD: SLTYSH: 60%

LTGY - MEDGY, PRED SUBBLKY TO

SUBSPLT, SLTY TO F TXT, FREE

CALC, IMBD PYR, FREE SLTST, NO

STN, NO FLOR, FNT BLSHWT O

LT

FLOR, MOD LZY CUT, LT BRIYL RNG

—1

L]

- -

J\.‘Lﬂk
P

6490’ MD-6520' MD: SLTYSH: 60%

LTGY - MEDGY, PRED SUBBLKY TO

N_—1

SUBSPLT, SLTY TO F TXT, FREE

CALC, IMBD PYR, SANDY, FREE

SLTST, NO STN, NO FLOR, FNT Il

BLSHWT O FLOR, MOD LzY CUT, LT Nl CG 1003u

BRIYL RNG A

—
A1 N

e
‘D

LT
-

SHARON SPRINGS - 6528' MD 64%2'
i ¥

SHARON SPRINGS

6528' MD 6492 TVD

7/ Vo .

U

e

MEDGY, PRED SUBBLKY TO SUBSPLT, SLTY

\

[}

6520' MD-6550' MD: SLTYSH: 80% LTGY - M
1

[]

TOF TXT, FREE CALC, IMBD PYR, FREE

BENT, FREE SLTST, 10% LTOR MIN FLOR,

F——t

FNT BLSHWT O FLOR, IMMED STRMG CUT,

HVY BLSHWTRNG

WOB 31.1 MD 6549 TVD 651165 |

I”Pp 4154 |l INC 1927 167,08

TOOH @ 4:45PM ON 01/27/15@ 6562 MD TO

VS-2231
RPM 0| REPLACE MUD MOTOR.

SPM 66/

TIH @ 10:30 PM ON 01/27/2015. RESUMED

DRILLING @ 1:45 AM ON 01/28/2015 W/ BIT #3,

875", SECURITY MMD55M, SN 829601 @ 6562 N

J

MD. ~
1201AM -

11282015

| 4
|

NIOBRARA A CHALK

DAY 4

L

I'l!hhn..l'h--l'll.l'l

246 FT/24HRS 6570' MD 6531' TVD =

6550' MD-6580' MD: CHK: 60% (CaCO3 55%) (3

N~

WOB 15.1K—

Bl

MOTT LTGY - MEDDRKGY, BLKY TO ' ~ NEW PIPE TALLY

PP 2735 SUBBLKY, FXLN TO CHLKY, SFT, CHK | 3

o

RPM O FRMWRK, IMBD CALC, FREE PYR, FREE ' BNEN

SPM 59/59 BENT, 20% FREE MRL, FREE SLTYSH, TRC N

GRYSHBLK STN, 10% LTOR MIN FLOR, FNT

BLSHWT O FLOR, IMMED STRMG CUT, HVY

BLSHWT RNG
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NIOBRARA AMARL N

6600 MD 6558' TVD S

e

6580 MD-6610' MD: MRL: 50% (CaC03 45%)
MEDDRKGY - DRKGY, BLKY TO SUBBLKY,

NERY
7

FXLN TO CHLKY, SFT, CHK FRMWRK, IMBD

CAL, FREE PYR, FREE BENT, 40% CHK, NO /

STN, 5% LTOR MIN FLOR, FNT BLSHWT O

FLOR, IMMED STRMG CUT, HVY BLSHWT

o
- o | W

RNG

6610 MD-6640' MD: MRL: 90% (CaC03 35%)

MEDDRKGY - DRKGY, BLKY TO SUBBLKY,

FXLN TO CHLKY, SFT, CHK FRMWRK, IMBD

CAL, FREE PYR, FREE BENT, 10% CHK, NO

STN, 5% LTOR MIN FLOR, FNT BLSHWT O

FLOR, IMMED STRMG CUT, HVY BLSHWT

RNG

I MD 6644 TVD 6597.99

{ INC 30.02AZ 180.7

VS -183.56

6640 MD-6670' MD: MRL: 70% (CaCO3 40%)

L[ A

MEDDRKGY - DRKGY, BLKY TO SUBBLKY,

N1

FXLN TO CHLKY, SFT, CHK FRMWRK, IMBD

CAL, FREE PYR, FREE BENT, 30% CHK, NO

STN, 5% LTOR MIN FLOR, FNT BLSHWT O

e K EEEEEEEEE R R R

o

FLOR, IMMED STRMG CUT, HVY BLSHWT |

RNG |
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1949494944 44944494494949= 4449444441334
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NIOBRARA B CHALK 6678 MD 6625

&

NIOBRARA B CHALK
6678' MD 6625 TVD

6670' MD-6700' MD: CHK: 70% (CaC03 60%)
MOTT LTGY - MEDDRKGY, BLKY TO
SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, TRC
FREE BENT, 30% FREE MRL, TRC GRYSHBLK
STN, TRC LTOR MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

6700' MD-6730' MD: MRL: 70% (CaC03 40%)
MEDDRKGY - DRKGY, BLKY TO SUBBLKY,
FXLN TO CHLKY, SFT, CHK FRMWRK, IMBD
CAL, FREE PYR, TRC FREE BENT, 30% CHK,
NOSTN, TRC LTOR MIN FLOR, FNT BLSHWT
OFLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

P

P J

SO ——— —

L

NIOBRARA B MARL
6730' MD 6666' TVD

6730' MD-6760' MD: MRL: 80% (CaC03 35%)
MEDDRKGY - DRKGY, BLKY TO SUBBLKY,
FXLN TO CHLKY, SFT, CHK FRMWRK, IMBD
CAL, FREE PYR, TRC FREE BENT, 20% CHK,
NOSTN, TRC LTOR MIN FLOR, FNT BLSHWT
OFLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

6760' MD-6790' MD: CHK: 60% (CaC03 55%)
MOTT LTGY - MEDDRKGY, BLKY TO
SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, TRC
FREE BENT, 40% FREE MRL, TRC GRYSHBLK
STN, TRC LTOR MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

NIOBRARA C CHALK
6784 MD 6700 TVD

6790' MD-6820' MD: CHK: 80% (CaC03 65%)
MOTT LTGY - MEDDRKGY, BLKY TO
SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, TRC
FREE BENT, 20% FREE MRL, TRC GRYSHBLK
STN, TRC LTOR MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

6820' MD-6850' MD: CHK: 60% (CaC03 55%)
MOTT LTGY - MEDDRKGY, BLKY TO
SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, TRC
FREE BENT, 40% FREE MRL, TRC GRYSHBLK
STN, TRC LTOR MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

END OF VERTICAL LOG @ 6850' MD
ON 01/28/15, CONTINUED ON
HORIZONTAL LOG.
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