HORIZON

7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax 866.534.4559

WWW.HZMUD.COM

Customer Information

Well Information

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

Geologist: Renee Clackler
Noble Energy Inc.

Mud Logging Details

Logger: Sam Stelzer &
Adam Tross

Log Interval: 2500' MD to 6500 MD
Start Date: September 1, 2015
Release Date: september 6,2015
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Well Name:

Location:

County:
State:

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

ROCK TYPES

Wells Ranch AE32-655

32-T6N-R62W
2047' FNL, 650' FWL

Weld

Colorado

H&P 321

16000' MD
September 6, 2015
Niobrara B
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05-123-41730-0000
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WOB 23.7K{

PP 3180
RPM

SPM 7979

MD 2508 TVD 2502.46
INC 10.32AZ 239.09
VS-57.9
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MD 2600 TVD 2592.99
INC 10.23AZ 238.44
VS-7203
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MD 2692 TVD 2683.56
INC 10AZ 237.99
VS-8.8
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09/02/15 W/BIT #2 8.75" HDBS SF56
S/N 12686255 IN @ 736' MD

PIERRE
BEFORE LOGGING DEPTH

2500' MD-2600' MD: 80% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRPYR, TR
IMBD GLAU, FREE SS, INTGR POR,
NO STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG.

2600' MD-2700' MD: 70% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRPYR, TR
IMBD GLAU, FREE SS, INTGR POR,
NO STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG.

DEPTH

WT 86

VIS 33—

PH10.67]

FIL 26.6-

CAL 300_

H20 97.

OILO
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MD 2787 TVD 2777.15

INC 9.75AZ 237.12

VS-99.59

MD 2881 TVD 2869.85

INC 9.34 AZ 23591

VS-11263

.,

- - JlPierre (2800 MD - 2900 MD

- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRPYR, TR

CUT, NO RNG.

200" MD-2900' MD: 80% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRPYR, TR
IMBD GLAU, FREE SS, INTGR POR,
NO STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG

2700' MD-2800' MD: 60% SLTST: LTGY

IMBD GLAU, FREE SS, INTGR POR,

NO STN, NO FLOR, NO O FLOR, NO
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MD 2976 TVD 2963.63
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INC 852AZ 235.42
VS-137.32
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jerre (3100' MD - 3200 MD

Pi

MD 3165 TVD 3150.52
INC 8.11AZ 238.06

VS-148.72

MD 3260 TVD 3244.49

INC 8.79 AZ 240.86
VS-160.78

MD 3355 TVD 33384
INC 855AZ 232.79

Vs-17279
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MD 3450 TVD 34324
INC 8.13AZ 226,62
VS-183.33
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Pierre (3400' MD - 3500' MD
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3300' MD-3400' MD: 70% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRPYR, TR '
IMBD GLAU, FREE SS, FREE .
SLTYSH, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO !
RNG ==
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SLTYSH, INTGR POR, NO STN, NO {
FLOR, NO O FLOR, NO CUT, NO 1y
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3500' MD- 3600' MD: 70% SS: PRED
WHT - LTGY - OPQ, FRI, FN GRN, |
WSRTD, CALC CNI, TR IMBD PYR, U
TR IMBD GLAU, INTGR POR, FREE B
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oLlol, FREE oLl Ton, NU oI, NV
MIN FLOR, NO O FLOR, NO CUT, NO
RNG

3600 MD- 3700' MD: 80% SS: PRED
WHT - LTGY - OPQ, FRI, FN GRN,
WSRTD, CALC CMT, IMBD PYR,
IMBD GLAU, INTGR POR, FREE
SLTST, FREE SLTYSH, NO STN, NO
MIN FLOR, NO O FLOR, NO CUT, NO
RNG

3700 MD- 3800' MD: 90% SS: PRED
WHT - LTGY - OPQ, FRI, FN GRN,
WSRTD, CALC CMT, IMBD PYR,
IMBD GLAU, INTGR POR, FREE
SLTYSH, NO STN, NO MIN FLOR,
NO O FLOR, NO CUT, NO RNG
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SLTST:
LTGY - MEDLTGY, FRI, FN TO MED

LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, SANDY,
TRPYR, FREE SS, FREE SLTYSH,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, NO CUT, NO RNG

GRN, W SRTD, CALC CMT, SANDY,
TRPYR, FREE SS, FREE SLTYSH,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, NO CUT, NO RNG

3800" MD- 3900' MD: 70%
3900" MD- 4000' MD: 80%
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INTGR POR, NO STN, NO FLOR, NO

INTGR POR, NO STN, NO FLOR, NO
0 FLOR, NO CUT, NO RNG

4000 MD- 4100' MD: 80% SLTST:
LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, SANDY,
TRPYR, FREE SS, FREE SLTYSH,
0 FLOR, NO CUT, NO RNG

4100 MD- 4200' MD: 70% SLTST:
LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, SANDY,
TRPYR, FREE SS, FREE SLTYSH,

Parkman (4100' MD - 4200' MD;

L i L i

MD 4112TVD 4)87.24
INC 846 AZ 232.36
MD 4207 TVD 41813
INC 7.6 AZ 230.42

VS-256.12
VS-266.53




MD 4302TVD 427545
INC 7.81 AZ 227.35
VS-276.16

- JSussex (4300 D - 400 D)

ssex (4300 MD - 4400' M

| ————

N

4200 MD- 4300' MD: 75% SLTST:

LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, SANDY,
TRPYR, FREE SS, FREE SLTYSH,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, NO CUT, NO RNG

SUSSEX
4336' MD 4310' TVD

4300 MD- 4400' MD: 60% SLTST:
LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, SANDY,
TRPYR, TR IMBD GLAU, FREE SS,
FREE SLTYSH, INTGR POR, NO
STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG
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MD 4491 TVD 4462.36
INC 9.23AZ 23354
VS-207.87

MD 4586 TVD 4556.28
INC 8.05AZ 233.02
VS-300.35
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MD 4680 TVD 4649.38
INC 7.83AZ 233,01
VS-319.76

Ashannon (4500 WD - 4600 WD

4500 MD- 4600' MD: 60% SS: PRED
WHT - LTGY - OPQ, FRI, FN GRN,
WSRTD, CALC CMT, FREE SLTST,
IMBD PYR, IMBD GLAU INTGR POR,
NO STN, NO MIN FLOR, NO 0
FLOR, NO CUT, NO RNG
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4600 MD- 4700' MD: 85% SLTST:

LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, SANDY,
TRPYR, FREE SS, FREE SLTYSH,
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MD 5343 TVD 5308.39
INC 39AZ 218.1
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5500' MD-5600' MD: 90% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,

FREE SLTYSH, INTGR POR, NO
5600" MD-5700' MD: 85% SLTST: LTGY

- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, TR IMBD PYR,
, M
5700' MD-5800' MD: 60% SLTST: LTGY

STN, NO FLOR, NO O FLOR, SLOW
FREE SLTYSH, TR FREE SS, INTGR
POR, NO STN, NO FLOR, NO O

- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SLTYSH, FREE SS, INTGR

LZY CUT, DIMYLW RNG

FLOR, SLOW LZY CUT, DIMYLW

RNG

TEEPEE BUTTES
' MD 5665 TVD
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MD 5627 TVD 5591.95
INC 1.79 AZ 21951
MD 5722 TVD 5686.91
INC 1.3AZ 21374

VS-391.91
VS-393.46
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[ MD 5911 TVD B75.73
INC 434 AZ 10864
VS-367.88
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MD 6006 TVD 596931
INC 1458 AZ 103.79

POR, NO STN, NO FLOR, NO O
FLOR, SLOW LZY CUT, DIMYLW
RNG

5800' MD-5900' MD: 70% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, INTGR POR, NO STN, NO
FLOR, NO O FLOR, G LZY CUT, FNT
BLSHWT RNG

SWITCHING TO 30FT SAMPLE
INTERVAL

500" MD-5930' MD: 70% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, INTGR POR, NO STN, NO
FLOR, NO O FLOR, G LZY CUT, FNT
BLSHWT RNG

5930' MD-5960' MD: 60% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, INTGR POR, NO STN, NO
FLOR, NO O FLOR, G LZY CUT, LT
BRIYL RNG

5960' MD-5990' MD: 75% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, TR FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, G LZY CUT,LT BRIYL RNG

5990' MD-6020' MD: 65% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, TR IMBD PYR,
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WOB 17.1K.
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T MD 6195 TVD 614269
| INC 31.54 AZ 89.95
m V520668
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FREE 53, TR FREE SLIYSH, INIGR
POR, NO STN, NO FLOR, NO O
FLOR, G LZY CUT,LT BRIYL RNG

6020' MD-6050' MD: 65% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, TR FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, G LZY CUT,LT BRIYL RNG

6050' MD-6080' MD: 65% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, TR FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, G LZY CUT,FNT BLSHWT
RNG

6080’ MD-6110’ MD: 75% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, TR FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, G LZY CUT,FNT BLSHWT
RNG

6110' MD-6140' MD: 75% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, TR FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, G LZY CUT,FNT BLSHWT
RNG

6140 MD-6170' MD: 75% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, TR FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, G LZY CUT,FNT BLSHWT
RNG

6170 MD-6200' MD: 80% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, TR FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, G LZY CUT,FNT BLSHWT
RNG

6200' MD-6230' MD: 80% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, TR FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, G LZY CUT,FNT BLSHWT
RNG
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[Sharon Springs (6400' MD - 6470' MD

6230’ MD-6260' MD: 70% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, TR FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, G LZY CUT,FNT BLSHWT
RNG

6260’ MD-6200' MD: 60% SLTST: LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TR IMBD PYR,
FREE SS, TR FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, G LZY CUT,FNT BLSHWT
RNG

6290’ MD-6320' MD: 60% SLTST:
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TR IMBD PYR,
FREE SLTYSH, INTGR POR, NO
STN, NO FLOR, NO O FLOR, G LZY
CUT, FNT BLSHWT RNG

6320' MD-6350' MD: 50% SLTST:
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TR IMBD PYR,
FREE SLTYSH, INTGR POR, NO
STN, NO FLOR, NO O FLOR, G LZY
CUT, HVY BLSHWT RNG

6350’ MD-6380' MD: 50% SLTST:
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRIMBD PYR, TR
FREE BENT, FREE SLTYSH, INTGR
POR, NO STN, TR BLSHWT MIN
FLOR, FNT BLSHWT O FLOR, FAST
STRMG CUT, HVY BLSHWNT RNG

6380’ MD-6410' MD: 50% SLTST:
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRIMBD PYR, TR
FREE BENT, TR FREE SLTYSH,
INTGR POR, NO STN, TR BLSHWT
MIN FLOR, FNT BLSHWT O FLOR,
FAST STRMG CUT, HVY BLSHWT
RNG

6410’ MD-6440' MD: 60% SLTYSH:
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRIMBD PYR, TR
FREE BENT, 40% SLTYSH, INTGR
POR, NO STN, TR BLSHWT MIN
FLOR, FNT BLSHWT O FLOR, FAST
STRMG CUT, HVY BLSHWNT RNG
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MD 6479 TVD 6333.02
INC 55.1 AZ 90.46
VS-90.65

M VHY W W/ VR IV =i

FRI,FN TOMED GRN, W SRTD, CALC CMT,
TRIMBD PYR, TR FREE BENT, 40% SLTYSH,
INTGR POR, NO STN, TR BLSHWT MIN FLOR,
FNT BLSHWT O FLOR, FAST STRMG CUT,
HVY BLSHWTRNG

SHARON SPRINGS
6469 MD 6327 TVD

6470' MD-6500' MD: 50% SLTYSH:
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRIMBD PYR, TR
FREE BENT, 20% CHK, 10% SLTST,
INTGR POR, NO STN, TR BLSHWT
MIN FLOR, FNT BLSHWT O FLOR,
FAST STRMG CUT, HVY BLSHWT
RNG

END OF VERTICAL LOG @ 6500' MD
ON 09/02/2015, CONTINUED ON
HORIZONTAL LOG
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