HORIZON

WELL LOGGING
GEOSTEERING

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: Teresa Malesardi

Noble Energy Inc.

Mud Logging Details

Logger: Scott Haney &
Jeremy Meshew

Log Interval:
Start Date:
Release Date:

2500' MD to 6480' MD
September 1, 2015
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

Wells Ranch AE32-635

32-T6N-R62W
2010' FSL 650' FWL

Weld

Colorado

H&P 343

15973' MD
September 6, 2015
Niobrara B Chalk
4746

4722’

. 05-123-41725-0000
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- JPIERRE 2500 WD-2600 D

SIZE: 875", MAKE: SECURITY, -
TYPE: SF56, SERIAL f 1269433%, IN
@629 1D

PIERRE
BEFORE LOGGING DEPTH

2500' MD-2600' MD: SLTST: 70% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, IMBD
PYR, IMBD GLAUC, INTGR POR, NO
STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG

2600' MD-2700' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, IMBD
PYR, IMBD GLAUC, INTGR POR, NO
STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG
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- JPIERRE 2800 MD-2900' MD

2700' MD-2800' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, IMBD
PYR, IMBD GLAUC, INTGR POR, NO
STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG

2800' MD-2900' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, IMBD
PYR, IMBD GLAUC, INTGR POR, NO
STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG
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2900' MD-3000' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, IMBD
PYR, IMBD GLAUC, INTGR POR, NO
STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG

3000" MD-3100' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, IMBD
PYR, IMBD GLAUC, INTGR POR, NO
STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG
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PIERRE 3100' MD-3200' MD

3100" MD-3200' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, IMBD
PYR, IMBD GLAUC, INTGR POR, NO
STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG

3200' MD-3300' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, IMBD
PYR, IMBD GLAUC, INTGR POR, NO
STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG
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PIERRE 3400' MD-3500' MD

- JPARKMAN 3500 MD-300 WD

3300" MD-3400' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, IMBD
PYR, IMBD GLAUC, INTGR POR, NO
STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG

3400" MD-3500' MD: SLTST: 50% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, IMBD
PYR, IMBD GLAUC, INTGR POR, NO
STN, NO FLOR, NO O FLOR, NO
CUT, NO RNG

PARKMAN
3544 MD 3522 TVD

3500~ 3600': SS: 80% PRED WHT -
LTGY - OPQ, FRI, FN GRN, WSRTD,
CALC CMT, IMBD PYR, IMBD
GLAUC, INTGR POR, FREE SLTST,
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MD 3637 TVD 3615.07
INC 10.73AZ 229.59
VS-205.15

MD 3732TVD 3708.22
INC 11.89AZ 228.68
VS-219.19
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1 1 |
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NV V1Y W MINTLVI, NV V

FLOR, NO CUT, NO RNG

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

3700'- 3800": SS: 70% PRED WHT -
LTGY - OPQ, FRI, FN GRN, WSRTD,
CALC CMT, IMBD PYR, IMBD
GLAUC, INTGR POR, FREE SLTST,
NO STN, NO MIN FLOR, NO O
FLOR, NO CUT, NO RNG
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CALC CMT, IMBD PYR, IMBD
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\
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GLAUC, INTGR POR, FREE SLTST,
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2uln

i mr-wn—

r=




T

m=
|
[
I MD 4110 TVD 47926
INC 7.86 AZ 23361
VS-27273
4
L]
L®
E P )
Gamma (AP])
MD 4204 TVD 4172.34
INC 82AZ 237.18
VS-2835

==

4050

S 1

PARKMAN 4100 MD-4200' MD

4000- 4100'; SS: 50% PRED WHT -
LTGY - OPQ, FRI, FN GRN, WSRTD,
CALC CMT, IMBD PYR, IMBD
GLAUC, INTGR POR, FREE SLTST,
NO STN, NO MIN FLOR, NO O
FLOR, NO CUT, NO RNG

4100 4200 SS: 40% PRED WHT -
LTGY - OPQ, FRI, FN GRN, WSRTD,
CALC CMT, IMBD PYR, IMBD
GLAUC, INTGR POR, FREE SLTST,
NO STN, NO MIN FLOR, NO O
FLOR, NO CUT, NO RNG
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4400' MD-4500' MD: SLTST: 70% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, TR IMBD
GLAUC, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG '
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4500 MD-4600' MD: SLTST: 50% LTGY
- MEDLTGY, FRI, FN TO MED GRN, )
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, TR IMBD
GLAUC, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG 7
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5800' MD-5850' MD: SLTST: 90% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, FREE SLTYSH,
IMBD PYR, INTGR POR, NO STN,
NO FLOR, MOD LZY CUT, LT BRIYL
RNG

SWITCHING TO 30' SAMPLES

5850' MD-5880' MD: SLTST: 70% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LzY CUT,
LT BRIYL RNG

5880' MD-5910' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LzY CUT,
LT BRIYL RNG

5910' MD-5%40' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LzY CUT,
LT BRIYL RNG
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- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LzY CUT,
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NO STN, NO FLOR, MOD LzY CUT,
LT BRIYL RNG
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L~ T

MD 6192TVD 6138.66
INC 31.33 AZ 92.85
VS-200.52
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VWY TV VoWV 1T Vel Wi TV/V BT W1

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

6030' MD-6060' MD: SLTST: 70% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LzY CUT,
LT BRIYL RNG

6060' MD-6090' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LzY CUT,
LT BRIYL RNG

6090' MD-6120' MD: SLTST: 50% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LzY CUT,
LT BRIYL RNG

6120 MD-6150' MD: SLTST: 70% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LzY CUT,
LT BRIYL RNG

6150 MD-6180' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LzY CUT,
LT BRIYL RNG

6180’ MD-6210' MD: SLTST: 70% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LzY CUT,
LT BRIYL RNG

6210' MD-6240' MD: SLTST: 80% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
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INC 41.88 AZ 89.13
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TEEPEE BUTTES 6270' MD-6300' MD

[SHARON SPRINGS 6450' MD - 6480'
nn

NO SIN, NO FLUR, MOD LZY LU,
LT BRIYL RNG

6240' MD-6270' MD: SLTST: 65% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LZY CUT,
LT BRIYL RNG

6270' MD-6300' MD: SLTST: 75% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LZY CUT,
LT BRIYL RNG

6300 MD-6330' MD: SLTST: 85% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, MOD LZY CUT,
LT BRIYL RNG

6330 MD-6360' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, FREE SLTYSH,
IMBD PYR, INTGR POR, TR FREE
BENT, TR STN, TR MIN FLOR,
IMMED STRMG CUT, HVY BLSHWT
RNG

6360 MD-6390' MD: SLTYSH: 60%
MEDDRKGY -MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, SLTST LAMN, FREE CALC,
TRC FREE PYR, TR FREE BENT, TR
STN, TR MIN FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

6390’ MD-6420' MD: SLTYSH: 60%
MEDDRKGY -MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, SLTST LAMN, FREE CALC,
TRC FREE PYR, TR FREE BENT, TR
STN, TR MIN FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

6420 MD-6450' MD: SLTYSH: 90%
MEDDRKGY -MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, SLTST LAMN, FREE CALC,
TRC FREE PYR, ABNT FREE BENT,
TR STN, 15% LTOR MIN FLOR,
IMMED STRMG CUT, HVY BLSHWT
RNG
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MD 6476 TVD 63344
INC 57.76 AZ 89.79
VS-88.42

6500

SHARON SPRINGS
6459' MD 6325 VD

6450' MD-6480' MD: SLTYSH: 90% MEDDRKGY
-MEDLTGY, BLKYTO SUBBLKY, GRTYTO
SLTY TXT, FRM TO BRIT, SLTST LAMN, FREE
CALC, TRC FREE PYR, ABNT FREE BENT, TR
STN, 15% LTOR MIN FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

END OF VERTICAL LOG @ 6480' MD ON
09/02'15, CONTINUED ON HORIZONTAL LOG
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