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

Geologist: Holly Duncan
Noble Energy Inc.

1625 Broadway
Suite 2200
Denver, Colorado 80202

Mud Logging Details

Logger:Ross Apodaca &

Michael Yeager
Log Interval: 2500' MD to 7130' MD
Start Date: December 22, 2013

Release Date: January 5,2014
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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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MD 2593 TVD 2581.15
INC 873 AZ 127,08
 VS-10087,
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MD 2688 TVD 26749
INC 984AZ 13399
- VS-11051
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8.75", SMITH, MDI516 (S/N) JHO413 IN
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PIERRE
CAME IN BEFORE LOGGING
DEPTH

2500' MD-2600' MD: SLTST: 60% LTGY
- MEDGY, FRI, FN TOMED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O

| FLOR, NO CUT, NO RNG

2600' MD-2700' MD: SLTST: 70% LTGY
- MEDGY, FRI, FN TOMED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

DEPTH 1675.

WT 8.75—

VIS

PH10.7

FIL 24.0

CL 1200

CAL 80

H20 97.3

OIL 0.0—

LGS 16.67

GEL 313/1¢

PV5

YP2

CK 1/
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CG 35
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CG 37u
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MD 2782 TVD 2767.54
INC 9.7 AZ 1304
VS-12086

OP (FUHH)
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MD 2877 TVD 2861.46
INC 7.58 AZ 136.54
VS-130.8

s

2700' MD-2800' MD: SLTST: 60% LTGY
- MEDGY, FRI, FN TOMED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

2800' MD-2900' MD: SLTST: 60% LTGY

|- MEDGY, FRI, FN' TOMEDGRN, W

SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG
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MD 2972 TVD 2055.87
INC 5.08AZ 141.78
VS-137.2
2000 MD-3000' MD: SLTST: 65% LTGY
- MEDLTGY, FR, FN T0 MED GRN,
W SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO 0
FLOR, NO CUT, NO RNG
75 TG, C1-C4
M CG 3
MD 3067 TVD 3050.62
INC 3.12AZ 13843
VS-143.03

3000" MD-3100' MD: SLTST: 75% LTGY

- MEDGY, FRI, FN TOMED GRN, W

SRTD, CALC CMT, SANDY, INTGR

POR, NO STN, NO FLOR, NO O

FLOR, NO CUT, NO RNG




MD 3162TVD 314557
INC 057 AZ 131.82
VS-145.2
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MD 3257 TVD 3240.56
INC 0.71AZ93.12
VS-145.6
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MD 3352 TVD 3335.56
INC 0.24 AZ 189.77
VS-145.87

310" MD-3200' MD: SLTST: 80% LTGY
- MEDGY, FRI, FN TOMED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O

| FLOR, NO CUT, NO RNG

3200' MD-3300' MD: SLTST: 80% LTGY
- MEDGY, FRI, FN TOMED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG
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MD 3446 TVD 3429.55
FINC 0.81 AZ 324.08——
VS-145.54

MD 3541TVD 3524.54
INC 1.09AZ 33468
VS-1442

. JPIERRE (3400 MD- 3500 WD) 'y, /"

3300' MD-3400' MD: SLTST: 85% LTGY
- MEDGY, FRI, FN TOMED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

3400" MD-3500' MD: SLTST: 70% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTY SH, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

3500' MD-3600' MD: SS: 55%: PRED
LTGY - MEDGY, LSEY - MODCONS,
FNTO MED GRN, SUBANG, W
SRTD, CALC CMT, IMBD GLAU,
FREE SLTST, INTGR POR, NO STN,

| NO FLOR, NO O FLOR, NO CUT, NO

RNG
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MD 3636 TVD 3619.53
INC 1.07 AZ 301.34
VS-142.9
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MD 3731TVD 371451
INC 0.81 AZ 292.61
VS-142.28
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PARKMAN
3596' MD 3580’ TVD

3600' MD-3700' MD: SS: 60%: PRED
LTGY - MEDGY, LSEY - MOD CONS,
FN TO MED GRN, SUBANG, W
SRTD, CALC CMT, IMBD GLAU,
FREE SLTST, INTGR POR, NO STN,
NO FLOR, NO O FLOR, NO CUT, NO
RNG

3700' MD-3800' MD: SS: 65%: PRED
LTGY - MEDGY, LSEY - MOD CONS,
FN TO MED GRN, SUBANG, W
SRTD, CALC CMT, IMBD GLAU,
FREE SLTST, INTGR POR, NO STN,
NO FLOR, NO O FLOR, NO CUT, NO
RNG
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MD 3825 TVD 38085
INC 1.3AZ 2994
VS-141.5

L+ - | PARKMAN (380 MD - 3907 i)
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MD 3920 TVD 390347
INC 1.13AZ 30252
VS-140.57

~ |

MD 4015TVD 3998.46
INC 097 AZ 3232
VS-130.46
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300" MD-3900' MD: SS: 60%: PRED
LTGY - MEDGY, LSEY - MOD CONS,
FN TO MED GRN, SUBANG, W
SRTD, CALC CMT, IMBD GLAU,
FREE SLTST, INTGR POR, NO STN,
NO FLOR, NO O FLOR, NO CUT, NO
RNG

3900' MD-4000' MD: SS: 70%: PRED
LTGY - MEDGY, LSEY - MOD CONS,
FN TO MED GRN, SUBANG, W
SRTD, CALC CMT, IMBD GLAU,
FREE SLTST, INTGR POR, NO STN,
NO FLOR, NO O FLOR, NO CUT, NO
RNG
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MD 4110 TVD 409345
INC 0.71 AZ 337.67
VS-1383
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MD 4205TVD 4183.44
INC 0.84AZ 357.43
VS-137.07

4000 MD-4100" MD: SS: 65%: PRED
LTGY - MEDGY, LSEY - MODCONS,
FN TO MED GRN, SUBANG, W
SRTD, CALC CMT, IMBD GLAU,
FREE SLTST, INTGR POR, NO STN,
NO FLOR, NO O FLOR, WEAK LzY
CUT, LT BLSHWT RNG

4100' MD-4200' MD: SLTST: 60% LTGY
- MEDGY, FRI, FN TOMED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO MIN FLOR, NO O
FLOR, WEAK LZY CUT, LT BLSHWT
RNG

'{
|4 CG 74u
$
[]
]
|}
[
U
U
"
> 06 59

TG,

67

SUSSEX

A2 MR A0 T/




MD 4300 TVD 428343
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4200' MD-4300' MD: SS: 75%: LTGY -
MEDGY - OPQ, LSEY - MOD CONS,
FNTO MED GRN, SUBANG, W
SRTD, CALC CMT, FREE SLTST,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, WEAK LZY CUT, LT
BLSHWT RNG

4300' MD-4400' MD: SS: 80%: LTGY -
MEDGY - OPQ, LSEY - MOD CONS,
FN TO MED GRN, SUBANG, W
SRTD, CALC CMT, FREE SLTST,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, WEAK LZY CUT, LT
BLSHWT RNG
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MD 4490 TVD 447342
INC 1.03AZ 109.12
VS-134.75

MD 4584 TVD 4567.4
INC 0.86AZ 94.18
VS-135.08
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MD 4679 TVD 4662.39
INC 0.84AZ 84.06
VS-13497
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4400' MD-4500' MD: SS: 75%: LTGY -
MEDGY - OPQ, LSEY - MOD CONS,
FN TO MED GRN, SUBANG, W
SRTD, CALC CMT, FREE SLTST,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, WEAK LZY CUT, LT
BLSHWT RNG

4500' MD-4600' MD: SS: 55%: LTGY -
MEDGY, LSEY - MODCONS, FN TO
MED GRN, SUBANG, W SRTD, CALC
CMT, FREE SLTST, INTGR POR, NO
STN, NO FLOR, NO O FLOR, WEAK
LZY CUT, LT BLSHWT RNG

4600' MD-4700' MD: SLTST: 70% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, FREE SS,
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DEPTH 4544 -

WT 9.60

VIS 35

PHO.3
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CL 1400
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OIL 0.0
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INTGR POR, NO STN, NO MIN

FLOR, NO O FLOR, WEAK LZY CUT,

LT BLSHWT RNG
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4700' MD-4800' MD: SLTST: 60% LTGY

I

- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, FREE S8,

INTGR POR, NO STN, NO MIN

PR ST FLOR, NO O FLOR, WEAK LZY CUT,
\\ @

LT BLSHWT RNG

|| |

-
‘4 fr"-
p

SHANNON

\\.\

4858' MD 4837 TVD

MD 4869 TVD 4852.36

INC 1.33AZ 13143

VS-136.19
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4800' MD-4900' MD: SLTST: 70% LTGY

- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, FREE S8,

o

INTGR POR, NO STN, NO MIN

FLOR, NO O FLOR, WEAK LZY CUT,

LT BLSHWT RNG
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MD 5248 TVD 523,25

INC 1.64 AZ 96.51
VS-139.94
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MD 5343 TVD 5326.21
INC 1.79AZ 163.6

VS-141.45,

5100" MD-5200' MD: SLTYSH: 65%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, SS
LAMN, TR IMBD CALC FLK &
MICROXLN PYR, FREE PYR, FREE
SLTST, FREE SS, NO STN, MOD
LTOR FLOR, NO O FLOR, WEAK
LZY CUT, LT BLSHWT RNG

5200' MD-5300' MD: SLTYSH: 60%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, SS
LAMN, TR IMBD CALC FLK &
MICROXLN PYR, FREE PYR, FREE
SLTST, FREE SS, NO STN, MOD
LTOR FLOR, NO O FLOR, WEAK
LZY CUT, LT BLSHWT RNG
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MD 5433 TVD 5421.16
INC 1.94 AZ 165.67
MD 5532 TVD 5515.12
INC 1.49AZ 183.32

VS-144.42

VS-147.17
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MD 5627 TVD 5610.1
INC 1.2 AZ 224.84
VS-149.13

MD 5722 TVD 5705.08
INC 1.21 AZ 219.09
VS-150.66

5500 MD-5600' MD: SLTYSH: 75%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, SS
LAMN, TR IMBD CALC FLK &
MICROXLN PYR, FREE PYR, FREE
SLTST, FREE SS, NO STN, MOD
LTOR FLOR, NO O FLOR, WEAK
LZY CUT, LT BLSHWT RNG

5600" MD-5700' MD: SLTYSH: 70%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, SS
LAMN, TR IMBD CALC FLK &
MICROXLN PYR, FREE PYR, FREE
SLTST, FREE SS, NO STN, MOD
LTOR FLOR, NO O FLOR, WEAK
LZY CUT, LT BLSHWT RNG

5700 MD-5800' MD: SLTYSH: 80%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, SS
LAMN, TR IMBD CALC FLK &
MICROXLN PYR, FREE PYR, FREE

N

-\

i[¢]

675

A

a-—-1-"

77

L

N L |- —\-_-—-V -1

i

1G,C1-C4

~N
_L\

(350

|
-GAS SCIALE:I 103
UNITS/DIVISION)_]

-350

TO3

150

ARAaaAM

¥




MD 5817 TVD 5800.05
INC 1.21 AZ 229.95
VS-152.12

MD 5912TVD 5895.03
INC 1.11AZ 2328
VS-153.37

L R R
£ BUTTES (5900' MD - 6000°

MD 6007 TVD 5990.02
INC 001 A7 944 B2

oLlIol, FREE 99, NU oI, MUV
LTOR FLOR, NO O FLOR, WEAK
LZY CUT, LT BLSHWT RNG

5800 MD-5900' MD: SLTYSH: 80%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, SS
LAMN, TR IMBD CALC FLK &
MICROXLN PYR, FREE PYR, FREE
SLTST, FREE SS, NO STN, MOD
LTOR FLOR, NO O FLOR, WEAK
LZY CUT, LT BLSHWT RNG

TEEPEE BUTTES
5043 MD 5928 TVD

5900 MD-6000' MD: SLTYSH: 75%
LTGY - MEDGY, PRED SUBBLKY TO
SUBSPLT, SLTY TO F TXT, SS
LAMN, TR IMBD CALC FLK &
MICROXLN PYR, FREE PYR, FREE
SLTST, FREE SS, NO STN, MOD
LTOR FLOR, NO O FLOR, MOD LZY
CUT, LT BLSHWT RNG
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(1716100 MD-6200' MD: SLTST: 60% m
|= PRED DRKGY - MEDLTGY, FRI, FN A
| TO MED GRN, W SRTD, CALC CMT
[ | SANDY, FREE SLTY SH, INTGR
| POR, NO ST, NO FLOR, NO O
|= FLOR, MOD LZY CUT, LT BRIYL RNG
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= 6200' MD-6300' MD: SLTST: 60% ‘\
PRED DRKGY - MEDLTGY, FRI, FN \‘
- TO MED GRN, W SRTD, CALC CMT, \
SANDY, FREE SLTY SH, INTGR : \]
T — POR, NO STN, NO FLOR, NO O /I'i
Y Tt FLOR, MOD LZY CUT, LT BRIYL RNG [
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6300' MD-6400 MD: SLTST: 65% ' :l
PRED DRKGY - MEDLTGY, FRI, FN
C MD 6385 TVD 6368 7O MED GRN, W SRTD, CALC CMT, | |
L INC 0.13AZ 20083 SANDY, FREE SLTY SH, INTGR o |
VST POR, NO STN, NO FLOR, NO 0 H
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6400' MD-6500' MD: SLTST: 60%
PRED DRKGY - MEDLTGY, FRI, FN
TO MED GRN, W SRTD, CALC CMT,
SANDY, FREE SLTY SH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, MOD LZY CUT, LT BRIYL RNG

6500' MD-6600' MD: SLTST: 60%
PRED DRKGY - MEDLTGY, FRI, FN
TO MED GRN, W SRTD, CALC CMT,
SANDY, FREE SLTY SH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, MOD LZY CUT, LT BRIYL RNG

6600' MD-6650' MD: SLTY SH: 75%
MEDDRKGY -MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, SLTST LAMN, FREE CAL,
FREE PYR, FREE BENT, NO STN,
10% MIN FLOR, NO O FLOR, FAST
STRMG CUT, MOD BLSHWT RNG

SHARON SPRINGS

6640 MD 6617 TVD

6650' MD-6675' MD: CHK: 80%
(CaC03 70%) MEDDRKGY - DRKGY,
BLKY TO SUBBLKY, FXLN TO
CHLKY, SFT, CHK FRMWRK, IMBD
CAL, FREE PYR, FREE MARL, FREE
BENT, MOD GRYSHBLK STN, 10%
LTOR MIN FLOR, FNT BLSHWT 0
FLOR, INMED STRMG CUT, HVY
BLSHWT RNG
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I0BRARA AMARL (6675 MD - 6700

s

LT BT
RARA D CHALK (6850' MD
TRy

NIOBRARA A CHALK
6674' MD 6657 TVD

NIOBRARA A MARL
6690' MD 6670’ TVD

NIOBRARA B CHALK
6704 MD 6687 TVD

6675 MD-6700' MD: CHK: 80%
(C2C03 70%) MEDDRKGY - DRKGY,
BLKY TO SUBBLKY, FXLN TO
CHLKY, SFT, CHK FRMWRK, IMBD
CAL, FREE PYR, FREE MARL, FREE
BENT, MOD GRYSHBLK STN, 10%
LTOR MIN FLOR, FNT BLSHWT 0
FLOR, IMMED STRMG CUT, HVY
BLSHWT RNG

NIOBRARA B MARL
6740'MD 6724 TVD

6700' MD-6750' MD: MRL: 60%
(C2C03 55%) MEDDRKGY - DRKGY,
BLKY TO SUBBLKY, FXLN TO
CHLKY, SFT, CHK FRMWRK, IMBD
CAL, FREE PYR, FREE BENT, FREE
CHALK, NO STN, 5% LTOR MIN
FLOR, FNT BLSHWT O FLOR,
INMED STRMG CUT

6750' MD-6800' MD: CHK: 90%
(CaCO3 75%) MEDDRKGY - DRKGY,
BLKY TO SUBBLKY, FXLN TO
CHLKY, SFT, CHK FRMWRK, IMBD
CAL, FREE PYR, FREE MARL, FREE
BENT, MOD GRYSHBLK STN, 10%
LTOR MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY
BLSHWT RNG

NIOBRARA C CHALK
6802 MD 6785 TVD

NIOBRARA C MARL
6330’ MD 6313 TVD

6800 MD-6850' MD: CHK: 50%
(CaCO3 60%) MEDDRKGY - DRKGY,
BLKY TO SUBBLKY, FXLN TO
CHLKY, SFT, CHK FRMWRK, IMBD
CAL, FREE PYR, FREE MARL, FREE
BENT, MOD GRYSHBLK STN, 10%
LTOR MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY
BLSHWT RNG

NIOBRARA D CHALK
6876' MD 6356' TVD

6850' MD-6900' MD: CHK: 75%
(CaCO3 70%) MEDDRKGY - DRKGY,
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CARLILE (6950' MD - 7000 MD)fé 8

GO0 70 1

BLAT 1V OUBBLAT, FALN 1V
CHLKY, SFT, CHK FRMWRK, IMBD
CAL, FREE PYR, FREE MARL, FREE
BENT, MOD GRYSHBLK STN, 10%
LTOR MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY
BLSHWT RNG

FT. HAYES
6916'MD 6809’ TVD

1.7

CG 2721y

- ol | &

s Vaks

CODELL

6939 MD 6921' TVD

6900 MD-6950' MD: 80% LS: PRED
PAYLSHOR - MOD WH- TRACE GRY,
SUBBLKY, FXLN, FRM TO FRI, CHK,
FREE SH, TRC FREE SAND, TT
POR, TR NO STN, FNT LTYL MIN
FLOR, NO O FLOR, SLOW LZY CUT,
FNT PAYL RNG.

* -

CARLILE
6958' MD 6341 TVD

6950' MD- 7000' MD: SH: 90%
MEDDRKGY -GY, BLKY TO
SUBBLKY, FXLN TO FN, FRM TO
BRIT, FREE CAL, FREE PYR, FREE
LMSTN, FREE BENT, NO STN, 10%
MIN FLOR, NO O FLOR, FAST
STRMG CUT, MOD BLSHWT RNG

S

<4

TG, ¢1-C4

GREENHORN
7004 MD 6386’ TVD

7000 MD- 7100' MD: SH: 70%
MEDDRKGY -GY, BLKY TO
SUBBLKY, FXLN TO FNTO SILTY,
FRM TO BRIT, FREE CAL, FREE
PYR, FREE LMSTN, TRC FREE
BENT, FREE SILTY SH, NO STN,
10% MIN FLOR, NO O FLOR, FAST
STRMG CUT, MOD BLSHWT RNG

7100 MD- 7130' MD: SH: 75%

MERRDRDKAYV AV DKV TN

- ——

CG 2513u

*

— -

i

N

4

L d

|

DEPTH 7130’

WT 9.55

VIS 31

PH 10.2

FIL 8.0

e N
A = - |-

CL 1300

CAL 20

H20 94.2

All AN



[ UV

[ RPM 80—

[ SPM 1120

12:01AM-

[ 12/26-29113

DAY 04071

[FT/9%HRS 0

M

7150

Wi M W= T

SUBBLKY, FXLN TO FNTO SILTY,
FRM TO BRIT, FREE CAL, FREE
PYR, FREE LMSTN, TRC FREE
BENT, FREE SILTY SH, NO STN,
10% MIN FLOR, NO O FLOR, FAST
STRMG CUT, MOD BLSHWT RNG

TOOH @ 7130' MD @ 2:30 AMON
12/25/2013 FOR REAMER AND
WIRELINE RUN.

END OF VERTICAL LOG @ 7130' MD
ON 12252013, CEMENTED BACK TO
5868' MD TO START HORIZONTAL
MARIE D04-74-1HN.
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