7136 South Ya

le 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
1625 Broadway
Suite 2200
Denver, Colorado 80202

Geologist: Cassidy Miller
Noble Energy Inc.

Mud Logging Details

Logger: Andrew Christiano &
Hannah Blatchford
Log Interval: 2500' MD to 6850' MD
Start Date: November 10,2013
Release Date: November 15,2013

Well Name

Location

County:
State:

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

API Number

: Wells Ranch
AE20-69HN

: 20-T6N-R62W
1098' FNL, 215' FWL

Weld

Colorado

H&P 321

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

4838’

. 05-123-37223-0000
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@ 2500" MD ON 11/1113 W/BIT #1
8.75 SCHLUMBERGER/SMITH
MDiZ516 MEPX S/N JH4792 IN @ 990'
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PIERRE
BEFORE LOGGING DEPTH

2500- 2600": SLTST: 80% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, IMBD
GLAU, IMBD SS LAMN, INTGR POR,
NO STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG

2600- 2700": SLTST: 90% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, IMBD
GLAU, IMBD SS LAMN, INTGR POR,
NO STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG
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2700~ 2800 SLTST: 70% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, IMBD
GLAU, IMBD SS LAMN, INTGR POR,
NO STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG

2800- 2900": SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, IMBD
GLAU, IMBD SS LAMN, INTGR POR,
NO STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG
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2000'- 3000': SS: 80%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, SILTY, IMBD
GLAUC, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

3000'- 3100': SS: 60%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, SILTY, IMBD
GLAUC, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG
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3100~ 3200 SS: 60%: PRED GY -
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SRTD, CALC CMT, SILTY, IMBD
GLAUC, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG
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GLAU, IMBD SS LAMN, INTGR POR,
NO STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG
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3300- 3400': SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, IMBD
GLAU, IMBD SS LAMN, INTGR POR,
NO STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG
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MEDLTGY, FRI, FN TO MED GRN, W
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CALC, SANDY, SILTY, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
SLOWLZY CUT, DIMYLW RNG

3500'- 3600": SILTY SH: 60%: : LTGY -
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CALC, SANDY, SILTY, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
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3600'- 3700': SS: 80%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, SILTY,
IMBD GLAUC, INTGR POR, NO STN,
NO FLOR, NO O FLOR, SLOW LzY
CUT, DIM YLW RNG
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i 4000- 4100"; SLTST: 75% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, TRC
IMBD PYR, IMBD GLAU, IMBD SS
LAMN, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LzY CUT,
DIM YLW RNG
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FREE SR, SILTY, INTGR POR, NO
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MD 5157 TVD 5095.58
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Shannon (5100' MD - 5200' MD)
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MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, FREE SH, PYR
LAMN, SANDY, SILTY, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
SLOWLZY CUT, DIMYLW RNG
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[Shannon (5800 MD - ‘ MD)
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FYR LAMN, FREE CALG, INIGR
POR, NO STN, NO O FLOR, SLOW
LZY CUT, DIMYLW RNG

TOOH @ 4:00AM ON 11/12/13 @ 5892
MD FOR NEW BIT AND MOTOR. TIH
@ 9:15AM ON 11/12113. RESUMED
DRILLING @ 2:30PM ON 11/1213 W/
BIT #28.75" HDBS MMD55M S/N
12171834

5800-5900': SILTY SH: 80%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
FREE SH, PYR LAMN, SANDY,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, SLOW LZY CUT, DIMYLW
RNG

5900-5930': SILTY SH: 80%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
FREE SH, PYR LAMN, SANDY,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, SLOW LZY CUT, DIMYLW
RNG

5930-5960': SILTY SH: 85%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
FREE SH, PYR LAMN, SANDY,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, SLOW LZY CUT, DIMYLW
RNG

5960-5990': SILTY SH: 90%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
FREE SH, PYR LAMN, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
SLOWLZY CUT, DIMYLW RNG

5990'6020': SILTY SH: 60%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
FREE SH, PYR LAMN, INTGR POR,

NO STN, NO FLOR, NO O FLOR,
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VLEVIW LAT VU, VIV TEVY NN

L |ncrosazis

VS 146.46

-

TEEPEE BUTTES

: Teepee Buttes (6020' MD - 6050' MD) ml MD 5937 TVD

UINLAL AL

6020-6050": SLTST: 60% PRED

DRKGY - MEDLTGY - OCC WH, FRI,

FN TO MED GRN, W SRTD, SANDY,

CALC CMT, FREE SLTY SH, IMBD

PYR, INTGR POR, NO STN, NO

FLOR, NO O FLOR, SLOW LZY CUT,

LT DIM YLW RNG

MD 6057 TVD 597359

INC 261AZ1.04 6050'6080'; SLTST: 45% PRED

VS 151.34

DRKGY - MEDLTGY - OCC WH, FRI, ™

Q

FN TO MED GRN, W SRTD, SANDY,

CALC CMT, FREE SLTY SH, IMBD

PYR, INTGR POR, NO STN, NO

FLOR, NO O FLOR, SLOW LZY CUT,

LT DIM YLW RNG

6080-6110': SLTST: 45% PRED

DRKGY - MEDLTGY - OCC WH, FRI,

FN TO MED GRN, W SRTD, SANDY,

CALC CMT, FREE SLTY SH, IMBD

PYR, INTGR POR, NO STN, NO

FLOR, NO O FLOR, SLOW LZY CUT,

MD 6104 TVD 601628
LT DIM YLW RNG

INC 26.85AZ 6.13

VS 157.72

61106140 SLTST: 45% PRED

DRKGY - MEDLTGY - OCC WH, FRI,

L~

FNTO MED GRN, W SRTD, SANDY, | [T

CALC CMT, FREE SLTY SH, IMBD

PYR, INTGR POR, NO STN, NO

FLOR, NO O FLOR, SLOW LZY CUT,

‘1' -

LT DIM YLW RNG

6140-6170": SLTST: 50% PRED

MD 6152 TVD 6058.73 DRKGY - MEDLTGY - OCC WH, FRI,

INC 289AZ 16.18

FN TO MED GRN, W SRTD, SANDY,

V5 167.69

¥

CALC CMT, FREE SLTY SH, IMBD

PYR, INTGR POR, NO STN, NO

FLOR, NO O FLOR, SLOW LZY CUT,

—~~N— AN T AL

LT DIM YLW RNG

-

A\~

- Yeepee Buttes (6170 WD - 6200 WD

O

F 4

6170-6200": SLTST: 50% PRED

DRKGY - MEDLTGY - OCC WH, FRI,

!

FN TO MED GRN, W SRTD, SANDY,

b ..\’f/

CALC CMT, FREE SLTY SH, IMBD

=== k-0 NI

PYR, INTGR POR, NO STN, NO [ |

FLOR, NO O FLOR, SLOW LZY CUT,

LT DIM YLW RNG

-MD 6198 TVD 6098.91 e

INC 2048 AZ 254
V518083

6200-6230": SLTST: 40% PRED

ERRR
NP

DRKGY - MEDLTGY - OCC WH, FRI,

FNTO MED GRN, W SRTD, SANDY,

CALC CMT, FREE SLTY SH, IMBD

-

PYR, INTGR POR, NO STN, NO

FLOR, NO O FLOR, SLOW LZY CUT,

AL AL A~ NN

LT DIM YLW RNG




AANS\ T T

N AN NN A

6230-6260': SLTST: 50% PRED
DRKGY - MEDLTGY - OCC WH, FR,
FN TO MED GRN, W SRTD, SANDY,
CALC CMT, FREE SLTY SH, IMBD
PYR, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,
LT DIM YLW RNG

MD 6246 TVD 6140.77 —
FINC 29,12 AZ 3079
VS 1%6.91

6260-6290": SLTST: 55% PRED
DRKGY - MEDLTGY - OCC WH, FR,
FN TO MED GRN, W SRTD, SANDY,
CALC CMT, FREE SLTY SH, IMBD
PYR, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,
LT DIM YLW RNG

MD 6293 TVD 6181.83
INC 20.15AZ 35.75
VS 21401

6200-6320': SLTST: 60% PRED
DRKGY - MEDLTGY - OCC WH, FR,
FN TO MED GRN, W SRTD, SANDY,
CALC CMT, FREE SLTY SH, IMBD
PYR, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,
LT DIM YLW RNG

6320-6350': SLTST: 60% PRED
DRKGY - MEDLTGY - OCC WH, FR,
FN TO MED GRN, W SRTD, SANDY,
CALC CMT, FREE SLTY SH, IMBD
PYR, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,
LT DIM YLW RNG

MD 6341 TVD 622342
INC 308 AZ 40.%
VS233.29

N NANPINANNS T M T T T T T T I A A

e

fhmd |

LA A~

6350-6380": SLTST: 70% PRED
DRKGY - MEDLTGY - OCC WH, FR,
FN TO MED GRN, W SRTD, SANDY,
CALC CMT, FREE SLTY SH, IMBD
PYR, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,
LT DIM YLW RNG

MD 6383 TVD 6263.21
INC 33.53 AZ 45.05
V525455

6380-6410": SLTST: 70% PRED
DRKGY - MEDLTGY - OCC WH, FR,
FN TO MED GRN, W SRTD, SANDY,
CALC CMT, FREE SLTY SH, IMBD

L TN N

TN

6400

PYR, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,
LT DIM YLW RNG

6410-6440": SLTST: 80% PRED
DRKGY - MEDLTGY - OCC WH, FR,
FN TO MED GRN, W SRTD, SANDY,
CALC CMT, FREE SLTY SH, IMBD
PYR, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,

MD 6436 TVD 630227 LT DIM YLW RNG
INC 37.52AZ 5054

V§279.39
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N
MD 6483 TVD 633856
INC 4145 AZ 5639
Pi VS 30738
Y
<>
D]
S
S
)
< MD 6531 TVD 637332
> INC 45,83 AZ 6681
? V$3%9.7
S
g
<
| | D]
| | S
_ﬂ S
D]
DY
C MD 6578 TVD 640512
INC 4904 AZ 71.25
VS 37412
[ C
HOREQH
EERL R
/IWOB 13.5K—|
<P 3566
RPM 20
—ISPM 66/66—|
T
- 12.01 AI\II]I
13
f weFTanRs{ [
5 DAY 03 INC 5248 AZ 7237
VS 41124
P
]
4
S
<
—
<
7
’
- —

JTeepee Buttes (6470' MD - 6500' MD

Teepee Buttes (6560' MD - 6590' MD)

[Sharon Springs (6590' MD - 6620' MD

VIV VIV VRIVL TVO T TV

DRKGY - MEDLTGY - OCC WH, FRI,
FN'TO MED GRN, W SRTD, SANDY,
CALC CMT, FREE SLTY SH, IMBD
PYR, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,
LT DIM YLW RNG

6470'6500': SLTST: 50% PRED
DRKGY - MEDLTGY - OCC WH, FRI,
FN'TO MED GRN, W SRTD, SANDY,
CALC CMT, FREE SLTY SH, IMBD
PYR, INTGR POR, NO STN, NO
FLOR, NO O FLOR, SLOW LZY CUT,
LT DIM YLW RNG

6500-6530': SLTY SH: 50% PRED
DRKGY - MEDLTGY - OCC WH, FRI,
FNTO MED GRN, W SRTD, SANDY,
CALC CMT, IMBD PYR, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
SLOWLZY CUT, LT DIMYLW RNG

65306560': SLTY SH: 70% PRED
DRKGY - MEDLTGY - OCC WH, FRI,
FNTO MED GRN, W SRTD, SANDY,
CALC CMT, IMBD PYR, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
SLOWLZY CUT, LT DIMYLW RNG

65606590': SLTY SH: 60% PRED
DRKGY - MEDLTGY - OCC WH, FRI,
FN'TO MED GRN, W SRTD, SANDY,
CALC CMT, IMBD PYR, TRC BENT,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, SLOW LZY CUT, LT DIM
YLW RNG

SHARON SPRINGS
6586' MD 6410 TVD

6590'-6620': SH: 60% PRED DRKGY -
MEDLTGY - OCC WH, FRI, FN TO
MED GRN, GRTY TO SLTY TXT, W
SRTD, CALC CMT, FREE SLTST,
ABDT FREE BENT, IMBD PYR,
INTGR POR, NO STN, NO FLOR, NO
O FLOR, IMMED STRMG CUT,
BRIYL RNG

6620-6650': SH: 60% PRED DRKGY -
MEDLTGY - OCC WH, FRI, FN TO
MED GRN, GRTY TO SLTY TXT, W
SRTD, CALC CMT, FREE SLTST,
ABDT FREE BENT, IMBD PYR,
INTGR POR, NO STN, NO FLOR, NO
O FLOR, IMMED STRMG CUT,
BRIYL RNG

6650-6680': SH: 60% PRED DRKGY -
MEDLTGY - OCC WH, FRI, FN TO
MED GRN, GRTY TO SLTY TXT, W

SRTD, CALC CMT, FREE SLTST,
ARDT FRFF RFNT IMRD PYR
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MD 6672 TVD 646251 e INTGR P6F_i, NO STN,-N-O F.L'(-SR, NO : [ 14

< INC 55.54AZ 71.9 O FLOR, IMMED STRMG CUT, I

Vs 4841 BRIYL RNG . S

LT T

66806710': SH: 60% PRED DRKGY -

MEDLTGY - 0CC WH, FRI, FN TO 1

MED GRN, GRTY TO SLTY TXT, W

\

\

SRTD, CALC CMT, FREE SLTST, /\
/

ABDT FREE BENT, IMBD PYR,

INTGR POR, NO STN, NO FLOR, NO

0 FLOR, IMMED STRMG CUT, ’

BRIYL RNG \

S
D NIOBRARA A CHALK 3 =

/] NAN

6711" MD 6483 TVD

I~~~

~

MD 6720 TVD 6488.63

67106740’ CHK: 55% MEDDRKGY - . y

i INC 5851 AZ735

MEDLTGY, BLKY TO SUBBLKY,

1N

VS 48865 n} —
GRTY TO SLTY TXT, FRM TO BRIT, e

Q
[}

A

FREE BENT, TRC IMBD PYR, NO

STN, 5% FLOR, NO O FLOR, IMMED

-

STRMG CUT, BRIYL RNG

N =

B Niobrara A Chalk (6740' MD - 6770' AN
- | IR
M) |\ -

6740'6770': CHK: 60% MEDDRKGY - *} S
MEDLTGY, BLKY TO SUBBLKY, '

il
GRTY TO SLTY TXT, FRMTO BRIT, i }
\

FREE BENT, TRC IMBD PYR, NO

STN, 5% FLOR, NO O FLOR, IMMED \\

P 4

STRMG CUT, BRIYL RNG

-
&

MD 6767 TVD 6512.11

' ¥
i

NIOBRARA AMARL [

INC 61.55AZ 75.62

1 7ANS

VS 529.35 Niobrara A Marl (6770' MD - 6300' MD)

B O\ /\‘“//\/

6764' MD 6511 TVD o i

67706800': MRST: 45% MEDDRKGY -

MEDLTGY, BLKY TO SUBBLKY,

GRTY TO SLTY TXT, FRM TO BRIT,

TRC IMBD PYR, NO STN, 5% FLOR,

.

444444444444944444

f
EEEEEEEEELEEEEEE!

L f-\\zzl,-,-— C

NO O FLOR, IMMED STRMG CUT,

BRIYL RNG

CEECEEEEEEEE | EEEEEE!

e

Z FOP (FUHY) gﬂ

68006830’ MRST: 45% MEDDRKGY -

MEDLTGY, BLKY TO SUBBLKY, [

EEEEFEEEEEEEEEEEEEEEEE] ECEEEEE

MD 6815 TVD 6533.12 GRTY TO SLTY TXT, FRM TO BRIT,

~/

~——
~—
- |
-

L § WOB 4.7K N INC 66.52AZ 77.98

FREE BENT, IMBD PYR, NO STN,

PP UM Vs sr241
PP

5% FLOR, NO O FLOR, IMMED ~ uf = CG 17

_RPM7 { STRMG CUT, BRIYL RNG

—SPM 6262

6830-6860': MRST: 45% MEDDRKGY -

M

CEEEEEEEEEEEEEEEEEEEEEE

EEEEEEEE!

MEDLTGY, BLKY TO SUBBLKY, AN

P4

GRTY TO SLTY TXT, FRM TO BRIT, | W

i

CEECEEEEEEEEE] EEEEEEEE

e

5% FLOR, NO O FLOR, IMMED

FREE BENT, IMBD PYR, NO STN, w )

444444

STRMG CUT, BRIYL RNG R ARERE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER

EFEEEEELEEEEEEEEEEE !

EEEEEEE!
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ENU UF VERTIVAL LUG (@ boou ViU
ON 11/13/13, CONTINUED ON
HORIZONTAL LOG.




