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 &
Ben Rogers
Log Interval: 2500' MD to 6010' MD
Start Date: July 30, 2015
Release Date: August3, 2015

Cht
Clyst
Cmnt

Coal
COng|
==

Dol

Well Name:

Location:

County:
State:

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

GR Elevation:
API Number:

ROCK TYPES

Greyson LD28-753

28-T9N-R58W
610" FSL 1710' FWL

Weld

Colorado

H&P 343

10640' MD

August 3, 2015
Niobrara A Marl
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4853'
05-123-41586-0000
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|oFrases SIZE: 875", MAKE: HDBS, TYPE:
—— SF55, SERIAL #: 1264340, IN @ 1135
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WT 850
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-y 2500' MD-2600' MD: SLTST: 60% LTGY [ A CG 54
- MEDLTGY, FRI, FN TO MED GRN,
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RNG \
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2700' MD-2800' 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

2800' MD-2900' MD: SLTST: 80% 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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2900' MD-3000' MD: SLTST: 80% 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

3000" MD-3100' MD: SLTST: 80% 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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CL 400
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3100' MD-3200' MD: SLTST: 50% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, INBD
PYR, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG
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3200' MD-3300' MD: SLTST: 60% LTGY R
-MEDLTGY, FRI, FN TO MED GRN, W
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FLOR, NO O FLOR, NO CUT, NO
RNG oo ==
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3300'- 3400': SS: 80% PRED WHT -

LTGY - OPQ, FRI, FN GRN, WSRTD,
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CALC CMT, IMBD PYR, IMBD
GLAUC, INTGR POR, FREE SLTST,
NO STN, NO MIN FLOR, NO O
FLOR, NO CUT, NO RNG

3400'- 3500': SS: 90% 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

3500'- 3600": SS: 80% PRED WHT -
LTGY - OPQ, FRI, FN GRN, WSRTD,
CALC CMT, IMBD PYR, IMBD

GLAUC, FREE SLTST, FREE
SITYSH INTGR POR NO STN NO
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INC 10.55AZ 158.78
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i
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- | PerKimAN 5y D-3705

MIN FLOR, NO O 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 0
FLOR, NO CUT, NO RNG

3700' MD-3800' MD: SLTST: 50% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, IMBD GLAUC,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, NO CUT, NO RNG
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MD 3836 TVD 3802.52
INC 10.44 AZ 158.08
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MD 3930 TVD 3895.04
INC 9.89AZ 155.94
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PARKMAN 3900 MD-4000' MD

300" MD-3900' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, IMBD GLAUC,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, NO CUT, NO RNG

3900" MD-4000' MD: SLTST: 80% 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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44w ViU-40W NIU: oLlo 1. oU7 LIGT
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, TR IMBD
GLAUC, INTGR POR, NO STN, NO
FLOR, SLOW LZY CUT, FNT BNRNG

SHANNON
4497 MD 4454 TVD

4500' MD-4600' 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, SLOW LZY CUT,
FNT BN RNG

4600' MD-4700' 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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MD 4782TVD 4736.79
INC 9.13 AZ 150.07
MD 4876 TVD 4829.72
INC 8.14 AZ 152.2
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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, SLOW LZY CUT,
FNT BN RNG

4930' MD-4960' MD: SLTST: 80% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, SLOW LZY CUT,
FNT BN RNG

4960' MD-4990' MD: SLTST: 80% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, SLOW LZY CUT,
FNT BN RNG

4990 MD-5020' 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, SLOW LZY CUT,
FNT BN RNG

5020 MD-5050' MD: SLTST: 80% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE
SLTYSH, IMBD PYR, INTGR POR,
NO STN, NO FLOR, SLOW LZY CUT,
FNT BN RNG

5050' MD-5080' 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, SLOW LZY CUT,
FNT BN RNG

TEEPEE BUTTES
5067 MD 5032 TVD

5080’ MD-5110" 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, SLOW LZY CUT,
FNT BN RNG

5110' MD-5140' MD: SLTST: 50% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, SANDY, FREE

SLTYSH, IMBD PYR, INTGR POR,
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INC 2564 AZ83.77

NV I NV ITLVR, NIVUY LaT VW,

LT BRIYL RNG

5140 MD-5170' 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

5170' MD-5200' 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

5200’ MD-5230' 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

5230’ MD-5260' 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

5260’ MD-5200' 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

5200’ MD-5320' MD: SLTST: 80% 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

5320’ MD-5350' 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
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Vo-4/1.00

5350’ MD-5380' MD: SLTST: 60% LTGY

- MEDLTGY, FRI, FN TO MED GRN, p

W SRTD, CALC CMT, SANDY, FREE /

SLTYSH, IMBD PYR, INTGR POR,

NO STN, NO FLOR, MOD LZY CUT,

LT BRIYL RNG

T RN
-

.
*. | TEEPEE BUTTES 5380' MD - 5410' MD

5380’ MD-5410' MD: SLTST: 50% LTGY

- MEDLTGY, FRI, FN TO MED GRN,

400

W SRTD, CALC CMT, SANDY, FREE

Ul

———

SLTYSH, IMBD PYR, INTGR POR,

NO STN, NO FLOR, MOD LZY CUT,

LT BRIYL RNG

B
D
V] E B

5410 MD-5440' MD: SLTST: 50% LTGY

- MEDLTGY, FRI, FN TO MED GRN,

J IS T S .

W SRTD, CALC CMT, SANDY, FREE

SLTYSH, IMBD PYR, INTGR POR, Y

NO STN, NO FLOR, MOD LZY CUT,

LT BRIYL RNG \

MD 5444 TVD 5357.73

INC27.93AZ 732 —

-

S = S———

VS -463.37 <

5440' MD-5470' MD: SLTST: 60% LTGY A

- MEDLTGY, FRI, FN TO MED GRN, / ”
W SRTD, CALC CMT, SANDY, FREE /

SLTYSH, IMBD PYR, INTGR POR, I/

LT BRIYL RNG

/

NO STN, NO FLOR, MOD LzY CUT, : J
t

]

5470' MD-5500' MD: SLTST: 50% LTGY

- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, SANDY, FREE [

P4

SLTYSH, IMBD PYR, INTGR POR,

T R \_//_//,,
\

NO STN, NO FLOR, MOD LZY CUT,

LT BRIYL RNG
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| ——1 1 1

- e | L |

4 T TTCG 0u7
5500' MD-5530' MD: SLTST: 50% LTGY 1

- MEDLTGY, FRI, FN TO MED GRN, . L]

W SRTD, CALC CMT, SANDY, FREE

L+
-

SLTYSH, IMBD PYR, INTGR POR,

NO STN, NO FLOR, MOD LZY CUT,

LT BRIYL RNG

LT

MD 5539 TVD 5440.19

INC 31.74 AZ 62.16

VS-43946 5530' MD-5560' MD: SLTST: 50% LTGY |

- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, SANDY, FREE

1

SLTYSH, IMBD PYR, INTGR POR,

NO STN, NO FLOR, MOD LZY CUT,

L 4

LT BRIYL RNG \

5560' MD-5590' MD: SITST: 65% | TGY




- MEDLTGY, FRI, FN T MED GRN, |
W SRTD, CALC CNT, SANDY, FREE ;

- |

SLTYSH, IMBD PYR, INTGR POR,

|
NO STN, NO FLOR, MOD LZY CUT, \

LT BRIVL RNG \

-

L 4

5500' MD-5620' MD: SLTST: 55% LTGY | ; S CG 1082

- MEDLTGY, FRI, FN TO MED GRN, 41° | DEPTHS5618'

——

W SRTD, CALC CMT, SANDY, FREE WT 10.65__

SLTYSH, IMBD PYR, INTGR POR, ! VIS 40

NO STN, NO FLOR, MOD LZY CUT, PHY.7

LT BRIYL RNG y 2 | FIL78

1 ]
o Nl N
f

5620' MD-5650) MD: SLTST: 56% LTGY fl—1y— LGS 38—

MD 5633 TVD 5516.62

INC 3051 AZ 5104 - MEDLTGY, FRI, FN TO MED GRN,

VS-403.11 W SRTD, CALC CMT, SANDY, FREE

T
[}
m
w
D
B

SLTYSH, IMBD PYR, INTGR POR,

-ﬂu"‘lﬁ\

NO STN, NO FLOR, MOD LZY CUT : N[ 0K 20

LT BRIYL RNG ' \ \_SOL 108

I 1

5650' MD-5680' MD: SLTST: 55% LTGY

e ====21%
-
-

- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, SANDY, FREE

e
|+
| —
|+

SLTYSH, IMBD PYR, INTGR POR,

-

NO STN, NO FLOR, MOD LZY CUT,

LT BRIYL RNG ! \

P g = o B,

TEEPEE BUTTES 5680 MD - 5710'MD

I~ ——

5680’ MD-5710' MD: SLTST: 60% LTGY o )

- MEDLTGY, FRI, FN TO MED GRN, J; ] -

W SRTD, CALC CMT, SANDY, FREE [ ¢

SLTYSH, IMBD PYR, INTGR POR, ‘\ 1 CG 14%u

NO STN, NO FLOR, MOD LZY CUT, \

LT BRIYL RNG T

—
-

—1 1

5710 MD-5740' MD: SLTST: 80% LTGY ;

N1

- MEDLTGY, FRI, FN TO MED GRN,

MD 5728 TVD 5587.86

W SRTD, CALC CMT, FREE SLTYSH, - —t

INC 43.77 AZ 32.78 IMBD PYR, INTGR POR, NO STN,

/]
v

VS-351.05

NO FLOR, MOD LZY CUT, LT BRIYL 5t S

RNG | \ \

. -

5740 MD-5770' MD: SLTST: 60% LTGY \

- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, FREE SLTYSH,

| A~

IMBD PYR, INTGR POR, NO STN, JI

NO FLOR, MOD LZY CUT, LT BRIYL [ -

RNG [ /

L —

- |l

o — —

L L +—

P
Ly

- MEDLTGY, FRI, FN TO MED GRN,

!
5770 MD-5800' MD: SLTST: 60% LTGY fl'
|

[
W SRTD, CALC CMT, SANDY, FREE l\l

4+

| A1~

SLTYSH, IMBD PYR, INTGR POR, I
NOCTN NOELOR Montzvenr | l b




PR W EEE) TRV T AR TR W nH 1

-l / Yy
LT BRIYL RNG [ . [ 4 CG 1746u
e = = T

ﬁ ‘hang:
| SN TG, ¢1-C4
L3

]

GAS SCALE:
~1000u TO 9000u—

]

5800 MD-5830 MD: SLTST: 60% LTGY [ N -

- MEDLTGY, FRI, FN TO MED GRN, \\ 1000 UNITS/DIVIS
X

0

W SRTD, CALC CMT, FREE SLTYSH,
IMBD PYR, INTGR POR, TR STN, NO v
FLOR, IMMED STRMG CUT, HVY
BLSHWT RNG \

,—\_,/'_"

MD 5823 TVD 5655.18
[ INC 46.14 AZ 22.27
\ VS-287.97

5830 MD-5860' 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, i
IMMED STRMG CUT, HVY BLSHWT )
RNG |l
]

LA~ AT

AT

560 MD:5650 MD: SLTYSH: 60%
MEDDRKGY -MEDLTGY, BLKY TO

SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, SLTST LAWN, FREE CALC,
TRC FREE PYR, TR FREE BENT, TR
STN, TR MIN FLOR, IMMED STRMG \
CUT, HVY BLSHWT RNG LW

y ]

P~

- " BT
SHARON SPRINGS 5890' MD - 5320'

MD e s

5890' MD-5920' MD: SLTYSH: 95% MEDDRKGY
-MEDLTGY, BLKYTO SUBBLKY, GRTY TO \
SLTY TXT, FRM TO BRIT, SLTST LAMN, FREE Y
CALC, TRC FREE PYR, ABDT FREE BENT,
STN, 15% MIN FLOR, IMMED STRMG CUT,
HVY BLSHWTRNG

|~

|~
L

SHARON SPRINGS

MD 5917 TVD 5714.83

\WOB 30.4K INC 55.03 AZ 17.57
:PP 1648 /. VS-217.02

(RPN 0 A\
FSPM 75175 7

5916'MD 5714 TVD NEA

5920' MD-5950' MD: SLTYSH: 95%
LTGY - MEDGY, PRED SUBBLKY TO

-

-t

SUBSPLT, SLTY TO F TXT, FREE

CALC, IMBD PYR, FREE SLTST,

STN, FNT BLSHWT O FLOR, IMMED

|
=

STRMG CUT, LT BRIYL RNG

'l' - | e

—

2

~—1

NIBRARA A CHALK 550 MD -
T e R

NIOBRARA A CHALK I\ ~

5054' MD 5735 TVD

-
W o

—
o~

5950' MD-5980' MD: CHK: 80% MEDDRKGY - ‘\
DRKGY, BLKY TO SUBBLKY, FXLN TO

CHLKY, SFT, CHK FRMWRK, IMBD CALC,

FREE PYR, FREE BENT, 20% MRL, STN, 10%

LTOR MIN FLOR, FNT BLSHWT O FLOR,

IMMED STRMG CUT, HVY BLSHWT RNG

S

ment
N~

5980 MD-6010 MD: CHK: 60°% MEDDRKGY -

// \\/F\\ |-

DRKGY, BLKY TO SUBBLKY, FXLN TO

CHLKY, SFT, CHK FRMWRK, IMBD CALC,

FREE PYR, FREE BENT, 40°% MRL, STN, 10%
LTOR MIN FLOR, FNT BLSHWT O FLOR, [7000] N
IMMED STRMG CUT, HVY BLSHWT RNG iy ’

] WOB 39.3K_| F r
E / OPFILtpp 2187 K %

RPM 0

HEL -1l SPM 7575

Vil
o
'
(]
']

EFEEEEEEEEEEEEEEE

-
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6050

END OF VERTICAL LOG @ 6010' MD
ON 7/31/15, CONTINUED ON
HORIZONTAL LOG




