7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax 866.534.4559

WA HZMUD. COM /25

Customer Information

Well Information

Operator:

Geologist:

Noble Energy Inc

1625 Broadway

Suite 2200

Denver, Colorado 80202

Teresa Malesardi
Noble Energy Inc.

Mud Logging Details

Logger:

Log Interval:
Start Date:
Release Date:

Anhy
Bent

Brian Whitfield &
Tom Denney

2500' MD to 6800' MD
November 9, 2013
November 14, 2013

Well Name:

Location:

County:
State:

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

ROCK TYPES

Crow Creek State
AC36-72HN

36-7N-63W
270' FSL, 1388’ FEL

Weld

Colorado

H&P 277

11211' MD
November 14, 2013
Niobrara B Chalk
4874'

4850’
05-123-37418-0000
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.- JSurfac Lithology (2500 MD - 2550

ON 11/10-2013 W/BIT #2, 8.75",
SMITHMDIZ516, (S/N) JH0527 IN @
641' MD

2500- 2550": SLTST: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SANDY, INTGRPOR, NO STN, NO
FLOR, NO OFLOR, NO CUT, NO
RNG

PIERRE
2557 MD 2565 TVD

2550'- 2600'; SS: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SILTY, INTGR POR, NO STN, NO
FLOR, NOO FLOR, NO CUT, NO
RNG

2600- 2700": SLTST: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, SANDY,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, NO CUT, NO RNG
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WT 8.50

VIS 28

PH 11.6
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2700~ 2800 SLTST: 50% LTGY

-MEDLTGY, FRI, FN TO MED GRN,

WSRTD, CALC CMT, SANDY,

INTGRPOR, NO STN, NO FLOR, NO

OFLOR, NO CUT, NO RNG

2800- 2900": SLTST: 50% LTGY

-MEDLTGY, FRI, FN TO MED GRN,

WSRTD, CALC CMT, SANDY,

INTGRPOR, NO STN, NO FLOR, NO

OFLOR, NO CUT, NO RNG
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2900'- 3000'; SS: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SILTY, INTGR POR, NO STN, NO
FLOR, NOO FLOR, NO CUT, NO
RNG

3000~ 3100 SS: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SILTY, INTGR POR, NO STN, NO
FLOR, NOO FLOR, NO CUT, NO
RNG
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3100- 3200 SLTST: 70% LTGY

-MEDLTGY, FRI, FN TO MED GRN,

WSRTD, CALC CMT, SANDY,

INTGRPOR, NO STN, NO FLOR, NO

OFLOR, NO CUT, NO RNG

3200- 3300": SLTST: 80% LTGY

-MEDLTGY, FRI, FN TO MED GRN,

WSRTD, CALC CMT, SANDY,

INTGRPOR, NO STN, NO FLOR, NO

OFLOR, NO CUT, NO RNG
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VS-201 3300 3400'; SLTST: 75% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, SANDY,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, NO CUT, NO RNG
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3400'- 3500 SLTST: 50% LTGY M
-MEDLTGY, FRI, FN TO MED GRN, i
WSRTD, CALC CMT, SANDY,
INTGRPOR, NO STN, NO FLOR, NO U
OFLOR, NO CUT, NO RNG rl
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3500'- 3550 SH: 55% MEDDRKGY, !
FRI, SILTY TXT, IMBD CALC, IMD
PYR, SCAT FREE PYR FREE SILT, N
FREE SAND, NO STN, NO FLOR, NO °
CUT, NO RNG
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3600'- 3650": SS: 55% LTGY

-MEDLTGY, FRI, FN TO MED GRN,

WSRTD, CALC CMT,IMBD GLAUC,

IMBD PYR, SCAT FREE PYR, SILTY,

-2« JParanan R MD-3650 MO INTGR POR, NO STN, NO FLOR,

NOO FLOR, NO CUT, NO RNG
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3650'- 3700": SS: 80% LTGY

S NNNNE,,

-MEDLTGY, FRI, FN TO MED GRN,

WSRTD, CALC CMT, IMBD GLAUC,

IMBD PYR, SCAT FREE PYR, SILTY,

INTGR POR, NO STN, NO FLOR,

NOO FLOR, NO CUT, NO RNG
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3700'- 3800": SS: 85% LTGY
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-MEDLTGY, FRI, FN TO MED GRN,

WSRTD, CALC CMT, IMBD GLAUC,

WOB 25.3K |

PP 2914 IMBD PYR, SCAT FREE PYR, SILTY,

INTGR POR, NO STN, NO FLOR,

RPM 71

NOO FLOR, NO CUT, NO RNG
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3800'- 3900": SS: 90% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
IMBD PYR, SCAT FREE PYR, SILTY,
INTGR POR, NO STN, NO FLOR,
NOO FLOR, NO CUT, NO RNG

3900'- 4000': SS: 85% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
IMBD PYR, SCAT FREE PYR, SILTY,
INTGR POR, NO STN, NO FLOR,
NOO FLOR, NO CUT, NO RNG
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Parkman (4100 MD-4200 D)

4000- 4100: SS: 80% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SCAT FREE PYR, SILTY, INTGR
POR, NO STN, NO FLOR, NOO
FLOR, NO CUT, NO RNG

4100- 4200 SS: 75% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
IMBD PYR, SCAT FREE PYR, SILTY,
INTGR POR, NO STN, NO FLOR,
NOO FLOR, NO CUT, NO RNG
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4200 4300: SS: 80% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
IMBD PYR, SCAT FREE PYR, SILTY,
INTGR POR, NO STN, NO FLOR,
NOO FLOR, NO CUT, NO RNG

4300- 4400; SS: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SCAT FREE PYR, SILTY, INTGR
POR, NO STN, NO FLOR, NOO
FLOR, NO CUT, NO RNG

4400- 4450'; SS: 50% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SCAT FREE PYR, SILTY, INTGR
POR, NO STN, NO FLOR, NOO
FLOR, NO CUT, NO RNG
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SUSSEX
4475' D 4400 TVD

4450'- 4500'; SLTST: 65% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, SANDY, CALC CMT, IMBD
PYR, INTGR POR, NO STN, NO MIN
FLOR, NO O FLOR, NO CUT, NO
RNG

4500- 4600': SS: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SILTY, INTGR POR, NO STN, NO
MIN FLOR, NO O FLOR, NO CUT, NO
RNG

4600- 4700; SS: 50% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
IMBD PYR, FREE SH, SILTY, INTGR
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Sussex (4700' MD-4800' MD]

PUR, NOU 51N, NU MIN FLOR, NO U
FLOR, NO CUT, NO RNG

4700- 4800'; SS: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE SH, SILTY, INTGR POR, NO
STN, NO MIN FLOR, NO O FLOR,
NO CUT, NO RNG

4800- 4900: SS: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SILTY, INTGR POR, NO STN, NO
MIN FLOR, NO O FLOR, NO CUT, NO
RNG

CG 761
J
|
]
)]
TG, C1-C4 675
|
_‘.l
3
]
]
i
A |
1
v
L]
1
]
N
]
$ CG
[ |

-

i gl il il e s e

T T,




— —F

P |

—— —— o

|1
| -
|l
\
|
/
/
B
[ WD 4097 7D 4152
INC69AZOS ]
s VS-6765
N
‘ E
/7
|
T 2
/
\
|
[
\
/)
{
/
\
\
N~
<1
)
[
]
N
) MD 5092 TVD 500943
INC7.7AZ %2
VS-67

i TR
.+ JllSussex (5000’ MD-5050' MD)

-+ {W¥shannon (357 D0 D
N

4900~ 5000': SS: 85% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE PYR, SILTY, INTGR POR, NO
STN, NO MIN FLOR, NO O FLOR,
NO CUT, NO RNG

5000'- 5050'; SS: 90% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE PYR, FREE GLAUC, SILTY,
INTGR POR, NO STN, NO MIN
FLOR, NO O FLOR, NO CUT, NO
RNG

SHANNON
5061" MD 4%09' TVD

5050 5100": SLTST: 50% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, SANDY, CALC CMT, FREE
CALC, FREE SH, IMBD PYR, INTGR
POR, NO STN, NO MIN FLOR, NO O
FLOR, SLOW BLUE STRM CUT, YLW
RNG
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W08 283 5100 5200- SLTST: 60% LTGY !
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MD 5262 TVD 519767 -MEDLTGY, FRI, FN TO MED GRN, -
INC 65AZ 1043 WSRTD, SANDY, CALC CMT, FREE i
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5300- 5400": SLTST: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, FREE CALC,
FREE SH, IMBD PYR, INTGR POR,
NO STN, NO MIN FLOR, NO O
FLOR, SLOW BLUE STRM CUT, YLW
RNG

5400~ 5500: SH: 60°% MEDDRKGY,
FRI, SILTY TXT, IMBD PYR, IMBD
CALC, FREE SILT, FREE CALC, NO
STN, NO MIN FLOR, NO O FLOR,
BLUE STRM CUT, YLW RNG
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Shannon (5600' MD-5700' MD)
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5500~ 5600: SH: 60°% MEDDRKGY,
FRI, SILTY TXT, IMBD PYR, IMBD
CALC, FREE SILT, FREE CALC, NO
STN, NO MIN FLOR, NO O FLOR,
BLUE STRM CUT, YLW RNG

5600~ 5700": SH: 70°% MEDDRKGY,
FRI, SILTY TXT, IMBD PYR, IMBD
CALC, FREE SILT, FREE CALC, NO
STN, NO MIN FLOR, NO O FLOR,
BLUE STRM CUT, YLW RNG

5700- 5800': SH: 65% MEDDRKGY,

FRI, SILTY TXT, IMBD PYR, IMBD
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ROP (FUH)
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VALY, FAREE olLl, FREE LALL, NV
STN, NO MIN FLOR, NO O FLOR,
BLUE STRM CUT, YLW RNG

5800~ 5900: SH: 60°% MEDDRKGY,
FRI, SILTY TXT, IMBD PYR, IMBD
CALC, FREE SILT, FREE CALC, NO
STN, NO MIN FLOR, NO O FLOR,
BLUE STRM CUT, YLW RNG

5900~ 6000: SH: 65% MEDDRKGY,
FRI, SILTY TXT, IMBD PYR, IMBD
CALC, FREE SILT, FREE CALC, NO
STN, NO MIN FLOR, NO O FLOR,
BLUE STRM CUT, YLW RNG

TEEPEE BUTTES
5098' MD 5907 TVD

_ﬁ |
| (IR
A
11 \
k75| "~ |1G,¢1-C4 67"
'
|.
I \
M ) - = CG 203u
_'.'
Ly
_H [y
/I
. )
1}
{ )
|
/A
| \
_jI| \
T
[T 1Ty
_4] L
1
:ﬂ‘ i
Il )
1R
v
]
]
| ]
j ]
[ | 1}
_ﬂ 1
L
- 1 CG 265U
i
T
I
]
My
[
A
(| A
| \
|| I
1,
[ \ [V
: V[
\ L]
[
]
)
\ X
[l )
_:F] Y
- 1
K|
B ]
|
H !
i
)
)
" ] o
-| -I - CG
;E__W-f TG, G1-C4 67
) ]
_H{ \
1y
M 1T




L

MD 6044 TVD 5958.04
T INC 1.2AZ 151.3
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MD 6069 TVD 5983.03
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VS-82.99
WOB 24.1K_
PP
RPM 91
& RPM 67/67
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MD 6133 TVD 6047.03
I INC 0.1 AZ 257.9
[ VS-83.51
]
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’ |
] MD 6181 TVD 6094.98
] INC43AZ87
VS-81.72
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ROP {FUHN)
|ﬂ11 Shonk
)
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6000~ 6100 SLTST: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE CALC, FREE SH, INTG POR,
NO STN, NO MIN FLOR, NO O
FLOR, IMMED BLUE STRM CUT,
YLW RNG

TOOH @ 6123 MD ON 111113 @
7:14 AMFOR NEW BIT AND MOTOR.
TIH@ 2:30 PMON 11/11/13,
RESUMED DRILLING @ 5:10 PM ON
TA113 W/ BIT #3, 8.75", SMITH
SDi513, SIN JF5765 IN @ 6123 MD.

SWITCHING TO 30' SAMPLE
INTERVAL

6100~ 6160": SLTST: 65% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE CALC, SANDY, FREE SH,
INTG POR, NO STN, NO MIN FLOR,
NO O FLOR, IMMED BLUE STRM
CUT, YLW RNG

6160~ 6190 SLTST: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE CALC, SANDY, FREE SH,
INTG POR, NO STN, NO MIN FLOR,
NO O FLOR, IMMED BLUE STRM
CUT, YLW RNG

6190~ 6220 SLTST: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE CALC, SANDY, FREE SH,
INTG POR, NO STN, NO MIN FLOR,
NO O FLOR, IMMED BLUE STRM
CUT, YLW RNG
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DEPTH 6123

WT 10.25

VIS 471

PH9.6
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CL1750
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OIL 0.0

LGS 28.62

GELS 57/8
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YP 19

CK 20
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INCSAALIAS

VS-7654
\
[
-
)
N
\
]
\
MD 6324 TVD 623523
INC 17.1 AZ79
V5-5542
|
I
N
|
_ii
1
i
L1
R -
(
|g FOP (FUH)
S Gamma (AP)
WOB 31.1K_|
PP 2715
1o MD 6419 TVD 632331
RPM O INC 266AZ58
RPM 113/0. VS-20.12

-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE CALC, SANDY, FREE SH,
INTG POR, NO STN, NO MIN FLOR,
NO O FLOR, IMMED BLUE STRM
CUT, YLW RNG

6250 6280 SLTST: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE CALC, SANDY, FREE SH,
INTG POR, NO STN, NO MIN FLOR,
NO O FLOR, IMMED BLUE STRM
CUT, YLW RNG

6280 6310 SLTST: 65% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE CALC, SANDY, FREE SH,
INTG POR, NO STN, NO MIN FLOR,
NO O FLOR, IMMED BLUE STRM
CUT, YLW RNG

6310~ 6340 SLTST: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE CALC, SANDY, FREE SH,
INTG POR, NO STN, NO MIN FLOR,
NO O FLOR, IMMED BLUE STRM
CUT, YLW RNG

6340- 6370": SLTST: 80% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE CALC, SANDY, FREE SH,
INTG POR, NO STN, NO MIN FLOR,
NO O FLOR, IMMED BLUE STRM
CUT, YLW RNG

6370~ 6400 SLTST: 80% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE CALC, SANDY, FREE SH,
INTG POR, NO STN, NO MIN FLOR,
NO O FLOR, IMMED BLUE STRM
CUT, YLW RNG

6400~ 6430 SLTST: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
FREE CALC, SANDY, FREE SH,
INTG POR, NO STN, NO MIN FLOR,
NO O FLOR, IMMED BLUE STRM
CUT, YLW RNG

6430- 6460 SLTST: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,

FREE CALC, SANDY, FREE SH,
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INTG POR, NO SIN, NO MIN FLOR, | L4

NO O FLOR, IMMED BLUE STRM / )

CUT, YLW RNG /

\ >

6460~ 6490 SLTST: 70% LTGY |

-MEDLTGY, FRI, FN TO MED GRN, ; ~

WSRTD, CALC CMT, IMBD PYR,

FREE CALC, SANDY, FREE SH,

INTG POR, NO STN, NO MIN FLOR, }

NO O FLOR, IMMED BLUE STRM N

CUT, YLW RNG 3 S

/\.

1 M~ M

=R

——

VAN L

6490- 6520": SLTST: 65% LTGY

-MEDLTGY, FRI, FN TO MED GRN,

8

p
| 1G, ¢1-C4 5

WSRTD, CALC CMT, IMBD PYR,
FREE CALC, SANDY, FREE SH,

AS SCALE: -600u TO 5400u—

(2

- | = e le=l)\\

600 UNITS/DIVISION

INTG POR, NO STN, NO MIN FLOR,

MD 6514 TVD 640362 NO O FLOR, IMMED BLUE STRM

INC 37.7AZ54 CUT, YLW RNG

il

V$3029

6520- 6550": SLTST: 70% LTGY

-MEDLTGY, FRI, FN TO MED GRN,

WSRTD, CALC CMT, IMBD PYR,

FREE CALC, FREE SH, INTG POR,

NO STN, NO MIN FLOR, NO 0

FLOR, IMMED BLUE STRM CUT,

YLW RNG

—

S~ T~

)

CG 483

6550~ 6580': SH: 60°% MEDDRKGY,

NANY N TR NARNANAAE

FRI, SILTY TXT, IMBD CALC, IMBD

PYR, SILT, NO STN, NO MIN FLOR,

7~

IMMED BLUE STRM CUT, YLW RNG

MEDKIG

6580~ 6610": SH: 60°% MEDDRKGY,

FRI, SILTY TXT, IMBD CALC, IMBD

LT T\

2l

PYR, SILT, NO STN, NO MIN FLOR, 16,C1:C4

IMMED BLUE STRM CUT, YLW RNG

el Teepee Buttes (6610 MD - 6640' D)

VSR8

6610~ 6640": SH: 60°% MEDDRKGY,

FRI, SILTY TXT, IMBD CALC, IMBD

IMMED BLUE STRM CUT, YLW RNG

!
\
!
}
PYR, SILT, NO STN, NO MIN FLOR, /
[
1
]
J

N TN

=1\

6540- 6670: SH: 9% MEDDRKGY, LS CG %1u
FRI, SILTY TXT, IMBD CALC, IMBD

PYR, FREE BENT, SILT, NO STN, 5% | [,

MIN FLOR, IMMED BLUE STRM CUT,

1
YLW RNG \Y

r  wmmsapll || CUADAN GPRINGS A FG 1461u.
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INC543AZ 47
VS 163.88

FT/24HRS

1581

oAy e

WOB 2251

~ | PP

<—-RPM

RPM 65/65 |

P {FEH) ?%

MD 6799 TVD 658729 |
INC 626AZ 1.6
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Niobrara A Chalk (6760' MD - 6800’

6667 MD 6513 TVD

6670'- 6700': SH: 90% MEDDRKGY,
FRI, SILTY TXT, IMBD CALC, IMBD
PYR, FREE BENT, SILT, NO STN,
20% MIN FLOR, IMMED BLUE STRM
CUT, YLWRNG

6700'- 6730': SH: 90% MEDDRKGY,
FRI, SILTY TXT, IMBD CALC, IMBD
PYR, FREE BENT, SILT, NO STN,
10% MIN FLOR, IMMED BLUE STRM
CUT, YLWRNG

67306760': MRL: 25%: DRKGY
-MEDDRKGY - GYSHBLK, SOFT TO
BRITTLE, FREE CALC, SCAT PYRC
LAMN, IMBD CALC, 5% MIN FLOR,
IMMED BLU STRM CUT, YLW RING

NIOBRARA A CHALK
6771' MD 6572 TVD

67606800': CHLK: 55%: DRKGY
-MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMED
CALC FLK, IMBD PYR LAMN, FREE
BENT, 5% MIN FLOR, IMMED BLUE
STRM CUT, YLWRING

END OF VERTICAL LOG @ 6800
MD ON 11/12/2013, CONTINUED ON
HORIZONTAL LOG.
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