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
1625 Broadway
Suite 2200

Denver, Colorado 80202

Cassidy Miller
Noble Energy Inc.

Mud Logging Details

Logger:
Log Interval:

Start Date:
Release Date:

Siltysh

Alfredo Sanchez
Hannah Blatchford
2,500' MD to 6,850' MD
August 24, 2013

August 29, 2013

Well Name:

Location:

County:
State:

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

ROCK TYPES

Till

Wells Ranch USX
AA13-68-1HN
18-6N-62W

2400' FdL, 65' FdL

Weld Co.

Colorado

H&P 321

11805' MD

August 29, 2013
Niobrara C Chalk
4,881'

4,851'
05-123-370078-0000
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MD 2502TVD 2501.16
INC 646 AZ 25694
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LUNMENGED LUGGING @ 11.50AM
ON 8/24/13 W/BIT #18.75 MDi7516
MPX S/N JH2303 IN @ 648 MD

PIERRE
BEFORE LOGGING DEPTH

2500- 2550": SLTST: 80% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

2550-2600: 'SLTST: 70% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

2600-2650: 'SLTST: 70% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

2650-2700: 'SLTST: 70% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

MD 648

WT 8.50

VIS 30.

PHY.0

FIL 154

CL 1500

- - -

CAL 40.0

H20 9.6

0IL 0.0

SOL1.1

CAKE 1/0

GELS 1/23

PV 3.0

YP 3.0

TG, C1-C4




MD 2786 TVD 2781.85
INC 11.53AZ 267.36
VS 55.02

Pierre (2800 MD - 2850' MD;

MD 2881TVD 26749
INC 11.73AZ 268.83
VS 7417

2700-2750": SLTST: 70% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

2750-2800': SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

2800-2850": SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

2800-2850": SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD GLAU,
SANDY, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG
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MD 2975 TVD 2966.9
INC 11.98AZ 265.16
V59345

MD 3070 TVD 3060.14
INC 10.12AZ 260.18
VS 111.53

iy |

Pierre (3100' MD - 3150' MD

/ -1f~p
A

2850-2000'; SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD GLAU,
SANDY, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

2900-2050": SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD GLAU,
SANDY, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

2950-3000': SLTST: 70% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD GLAU,
SANDY, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

3000-3050': SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

3050-3100": SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD GLAU,
SANDY, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG
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MD 3165 TVD 3154.03
INC 7.45 AZ 276.15
V512588
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INC 400 AZ 279.21
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e
'
-
5
X
[
J
L
| X
[
]
L
| —
MD 3354 TVD 33424
T INC 2AZ 27471
19 VS 140.27
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3150-3200': SLTST: 80% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

3200-3250': SLTST: 80% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD GLAU,
SANDY, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

3250-3300': SLTST: 70% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, FREE SH,
SANDY, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

3300-3350": SLTST: 70% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, FREE SH,
SANDY, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG
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T ['MD 3449 TVD 3437.38™ |

e INC 1.33AZ 157.26

% VS 14152

f
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MD 3544 TVD 353235
INC 1.4 AZ 163.94
FVS 1408

A arn_nne

il
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il

Jpierre (300 D - 3450 D

i Fiw e
-~ - NPierte (3650 MD - 3600' MD

3350-3400': SLTST: 70% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, FREE SH,
SANDY, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

3400-3450": SLTST: 80% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, FREE SH,
SANDY, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

3450-3500': SLTST: 80% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, FREE SH,
SANDY, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

3500-3550": SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, FREE SH,SANDY,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, NO CUT, NO RNG

3550'-3600': SLTST: 40% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
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MD 3639 TVD 3627.31
INC 1.82AZ 156.86
V§130.92

MD 3734 TVD 3722.28
INC 1.35AZ 120
V§138.39

Parkman (3700' MD - 3750' MD)

ohiU, LALL U, FREE oM,0ANUY,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, NO CUT, NO RNG

PARKMAN
3630' MD 3603 TVD

3600-3650': SS: 80%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, SILTY,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, WEAK LZY CUT, DIMYLW
RNG

3650-3700': SS: 70%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, SILTY,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, WEAK LZY CUT, DIMYLW
RNG

3700-3750': SS: 70%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, SILTY,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, WEAK LZY CUT, DIMYLW
RNG

3750-3800': SS: 70%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, SILTY,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, WEAK LZY CUT, DIMYLW
RNG
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MD 3829 TVD 3817.25
INC 14 AZ 110.31
V§136.35
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MD 3924 TVD 3912.22
INC 1.57 AZ 115.77
VS1341
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MD 4019 TVD 4007.18
INC 15AZ 1184
VS 131.85

-+ fpariman (4000 D - 4050 D

3800-3850': SS: 70%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, SILTY,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, WEAK LZY CUT, DIMYLW
RNG

3850'-3900": SS: 80%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, WEAK LZY CUT, DIMYLW
RNG

3900-3950': SS: 80%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, WEAK LZY CUT, DIMYLW
RNG

39504000': SS: 80%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, WEAK LZY CUT, DIMYLW
RNG
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[ MD 4208 TVD 4196.14
—1 INC 0.33AZ 27419

VS12845

: : . 'RPARKMAN 4200'MD - 4250' MD

LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, WEAK LZY CUT, DIMYLW
RNG

40504100 SS: 80%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, WEAK LZY CUT, DIMYLW
RNG

41004150 SS: 80%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, WEAK LZY CUT, DIMYLW
RNG

41504200 SS: 80%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, WEAK LZY CUT, DIMYLW
RNG

4200-4250'; SS: 80%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, WEAK LZY CUT, DIMYLW
RNG
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SUSSEX

-+ WSussex 4250 MD - 4300 MD

4250 MD 4238 TVD "

CG 0u

-~ -
v/

4250'4300": SLTST: 60%: PRED GY -

LTKGY - OPQ, MOD CONS, FN TO

-
N

MED GRN, SUBANG, W TO MODY 1

SRTD, CALC CMT, FREE SH, INTGR

AT

POR, NO STN, NO FLOR, NO O

FLOR, WEAK LZY CUT, DIMYLW

MD 4303 TVD 4291.14

"+ Jisussex (4300 MD- 4350 MD

INC 052AZ 176.73 RNG

Vs1287

[

1

4300'4350": SLTST: 70%: PRED GY -

LTKGY - OPQ, MOD CONS, FNTO

MED GRN, SUBANG, W TO MODY

SRTD, CALC CMT, FREE SH, INTGR

POR, NO STN, NO FLOR, NO O

|~

FLOR, WEAK LZY CUT, DIMYLW

RNG
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4350'4400": SS: SLTST: 80%: PRED

GY - LTKGY - OPQ, MOD CONS, FN

TO MED GRN, SUBANG, WTO

MODY SRTD, CALC CMT, FREE SH,

INTGR POR, NO STN, NO FLOR, NO

0 FLOR, WEAK LZY CUT, DIMYLW

-MD 4398 TVD 438614 RNG

INC 0.41 AZ 255.93

VS 12001

4400'450": SLTST: 65%: PRED GY -

LTKGY - OPQ, MOD CONS, FN TO

- ey |
\J

MED GRN, SUBANG, W TO MODY

SRTD, CALC CMT, FREE SH, INTGR

POR, NO STN, NO FLOR, NO O :

FLOR, WEAK LZY CUT, DIMYLW

=

RNG
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4450'4500": SLTST: 50%: PRED GY -

LTKGY - OPQ, MOD CONS, FNTO

MED GRN, SUBANG, W TO MODY

SRTD, CALC CMT, FREE SH, INTGR

- o o =

POR, NO STN, NO FLOR, NO O

MD 4493 TVD 4481.13 FLOR, WEAK LZY CUT, DIMYLW

INC 0.92AZ 327.71 RNG

|VS129.74

lnnnrmuflnns

4500'4550": SLTST: 50%: PRED GY -

LTKGY - OPQ, MOD CONS, FNTO

MED GRN, SUBANG, W TO MODY

SRTD, CALC CMT, FREE SH, INTGR

POR, NO STN, NO FLOR, NO O

FLOR, WEAK LZY CUT, DIMYLW !

RNG |

-

4550'4600": SLTST: 55%: PRED GY - IREAN

LTKGY - OPQ, MOD CONS, FNTO A

MED GRN, SUBANG, W TO MODY \

MD 4588 TVD 4576.1 SRTD, CALC CMT, FREE SH, INTGR \

INC 151AZ 30646 POR, NO STN, NO FLOR, NO O

VS 131.13 FLOR, WEAK LZY CUT, DIMYLW

RNG T

- Wsussex (4600' MD - 4650' MD

4600'4650": SLTST: 45%: PRED GY -

LTKGY - OPQ, MOD CONS, FN TO

MED GRN, SUBANG, W TO MODY

SRTD, CALC CMT, FREE SH, INTGR

POR,NOSTN, NOFLOR,NOO MM CG 153
FLOR, WEAK LZY CUT, DIMYLW ;

-

RNG

| N
| - |-

4650'4700": SLTST: 70%: PRED GY -

LTKGY - OPQ, MOD CONS, FNTO : L

MD 4683 TVD 4671.08

INC 1.49 AZ 28901 MED GRN, SUBANG, W TO MODY {

V$1829 SRTD, CALC CMT, FREE SH, INTGR -
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MD 4777TVD 4765.04
INC 1.94AZ 261.26
V§136.02

L=

\‘—\_./-—/

MD 4872 TVD 4860
INC 142AZ 28344
VS 138.76

Jsussex (4900 D - 4950 MD)

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

47004750": SLTY SH: 65%:
MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, IMBD SLTST & SS LAMN,
FREE CAL, NO STN, NO FLOR,
SLOWLZY CUT, FNT DRKYL RNG

4750-4800": SLTY SH: 60%:
MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, IMBD SLTST & SS LAMN,
FREE CAL, NO STN, NO FLOR,
SLOWLZY CUT, FNT DRKYL RNG

48004850 SLTY SH: 60%:
MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, IMBD SLTST & SS LAMN,
FREE CAL, NO STN, NO FLOR,
SLOWLZY CUT, FNT DRKYL RNG

4850'-4900": SLTY SH: 65%:
MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, IMBD SLTST & SS LAMN,
FREE CAL, NO STN, NO FLOR,
SLOWLZY CUT, FNT DRKYL RNG
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4900-4950": SLTY SH: 80%:

~NL/
-

MEDDRKGY - MEDLTGY, BLKY TO

SUBBLKY, GRTY TO SLTY TXT, FRM I[ -

TO BRIT, IMBD SLTST & SS LAMN,

FREE CAL, NO STN, NO FLOR,

SLOWLZY CUT, FNT DRKYLRN

SHANNON

Shannon (4950' MD - 5000' MD!

4950' MD 4937 VD

MD 4967 TVD 4954.98

INC 091AZ 18.77

> VS§130.65

4950'5000": SLTY SH: 55%:

MEDDRKGY - MEDLTGY, BLKY TO

SUBBLKY, GRTY TO SLTY TXT, FRM !

TO BRIT, IMBD SLTST & SS LAMN,

FREE CAL, NO STN, NO FLOR,

SLOWLZY CUT, FNT DRKYLRN

TG, ¢1-C4

~HOPF )‘ agj;ﬂ

CG 126u

/.—-//’-CD-’-1-.-.-“-.-.-—1-0-

d e

5000-5050'; SLTY SH: 60%:

MEDDRKGY - MEDLTGY, BLKY TO

SUBBLKY, GRTY TO SLTY TXT, FRM :

TO BRIT, IMBD SLTST & SS LAMN, . v

FREE CAL, NO STN, NO FLOR, | N

SLOWLZY CUT, FNT DRKYLRN \

MD 5062 TVD 5049.97

INC 0.71AZ 25.48

N

- - |-

V§130.13

~

5050-5100': SLTY SH: 60%:

MEDDRKGY - MEDLTGY, BLKY TO

= | =

TO BRIT, IMBD SLTST & SS LAMN,

SUBBLKY, GRTY TO SLTY TXT, FRM /
/
]

FREE CAL, NO STN, NO FLOR,

SLOWLZY CUT, FNT DRKYLRN
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MD 5156 TVD 5143.97
INC 081 AZ 359.17
VS 138.88

B

Shannon (5200' MD -5250' MD

MD 5251 TVD 5238.96
INC 0.76 AZ 317.66
V§130.29

MD 5346 TVD 5333.95
FINC 1.1 AZ 205,251 ¢

VIVW VIW : Viel | Vil VW /U

MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, IMBD SLTST & SS LAMN,
FREE CAL, NO STN, NO FLOR,
SLOWLZY CUT, FNT DRKYLRN

5150-5250': SLTY SH: 45%:
MEDDRKGY - MEDLTGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, IMBD SLTST & SS LAMN,
FREE CAL, NO STN, NO FLOR,
SLOWLZY CUT, FNT DRKYLRN

5200-5250': SH: 60%:MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE SH, FREE PYR, FREE CAL,
NO STN, NO FLOR, SLOW LZY CUT,
FNT DRKYL RNG

5250-5300': SH: 55%:MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE SH, FREE PYR, FREE CAL,
NO STN, NO FLOR, SLOW LZY CUT,
FNT DRKYL RNG

5300-5350': SH: 85%:MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE SH, FREE PYR, FREE CAL,
NO STN, NO FLOR, SLOW LZY CUT,
FNT DRKYL RNG
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.J;‘ Chmj
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T
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\ CG 75u.
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v

1

=| il L
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= ] | 1
= il
] il E
— 18 .
= I8 i
= T 4
— in 101N
2 il !
= in 1
7] il :
o il '
= H-H 5350-5400: SH: 80% MEDDRKGY -
Z [[ | MEDLTGY, BLKY TO SUBBLKY, A
= [L{ GRTY TO SLTY TXT FRMTO BRIT
- (|| FREE SH, FREE PYR, FREE CAL, ;
] [{ 7] NO STN, NO FLOR, SLOW LZY CUT,
= HH-{ FNT DRKYL RNG E CG 80
] ]| 7 TG, ¢1-C4
o i T
| i
= il t
- It T
i in t
. I. '
7] il !
-1 I. | }
a2 il ’
il 1
il
il 1
il 0y
HH| 5400-5450 SH: 85%MEDDRKGY - o
[[ | MEDLTGY, BLKY TO SUBBLKY, s
[L-{ GRTY TO SLTY TXT FRMTO BRI Iy
MD 5441 TVD 5428.93 17| FREE SH, FREE PYR, FREE CAL,
INC 062AZ 31203 | [ | NO STN, NO FLOR, SLOW LZY CUT,
VS 14173 HH-{ FNT DRKYL RNG
1h
il
il
il
il
il T
il -
I8 X
i b
il
il
] | 1
il
il 0
il
H 5450-5500'; SH: 80°%:MEDDRKGY - L
H{{ MEDLTGY, BLKY TO SUBBLKY, U
L] GRIY TO SLTY TXT FRM TO BRI, —h
[+ FREE SH, FREE PYR, FREE CAL, th
[[77{No STN, No FLOR, sLow Lz cuT, | 8y
HH-| FNT DRKYL RNG . CG 86u
- 1h |
. in i
1 il 1
+ in \
: il
] 1N ¥
] ] | N
.| 1 L)
g 1 '
] ] |
] ] ]
g il
- | !
q i AL
r I
S It 5500-5550'; SH: 90%:MEDDRKGY - Y
: MEDLTGY, BLKY TO SUBBLKY,
wioe H-H GRTY TO SLTY TXT, FRMTO BRIT, -
1] FREE SH, FREE PYR, FREE CAL {
| NO STN, NO FLOR, SLOW LZY CUT,
in FNT DRKYL RNG
il
il [
il R
il s
il —
il )
il
in 1
il I,
Y




5550-5600': SH: 90%:MEDDRKGY -

MEDLTGY, BLKY TO SUBBLKY,

GRTY TO SLTY TXT, FRM TO BRIT,

FREE SH, FREE PYR, FREE CAL, Pl — CG 8
NO STN, NO FLOR, SLOW LZY CUT,

FNT DRKYL RNG

N

TG, C1-C4

\
W= LA

”

MD 5630 TVD 5617.93

INC 062AZ 33569 5600-5650'; SH: 95%:MEDDRKGY -

VS 1429

MEDLTGY, BLKY TO SUBBLKY,

GRTY TO SLTY TXT, FRM TO BRIT,

FREE SH, FREE PYR, FREE CAL,

P

NO STN, NO FLOR, SLOW LZY CUT,

FNT DRKYL RNG

./

L
-

A= ]

5650-5700: SH: 80%MEDDRKGY - I G %Bu

MEDLTGY, BLKY TO SUBBLKY,

GRTY TO SLTY TXT, FRM TO BRIT,

FREE SH, FREE PYR, FREE CAL,

NO STN, NO FLOR, SLOW LZY CUT,

FNT DRKYL RNG

AL

oy g

N/ ]

|+~
-

\

MD 5725 TVD 5712.92

INC 09 AZ 347.13

VS 14332

5700-5750': SH: 80%:MEDDRKGY -

- ™| oo | e

MEDLTGY, BLKY TO SUBBLKY,

GRTY TO SLTY TXT, FRM TO BRIT, |

FREE SH, FREE PYR, FREE CAL, t

NO STN, NO FLOR, SLOW LZY CUT, ANANEN

FNT DRKYL RNG I M

L /]

=i |

Shannon (5750' MD - 5800' MD)

- |-

5750-5800: SILTY SH: "
65%:MEDDRKGY - MEDLTGY, BLKY Pl [

\/_‘._\\\
~

2 CG 145u

-

TO SUBBLKY, GRTY TO SLTY TXT,

FRM TO BRIT, FREE SH, FREE PYR,

FREE CAL NOSTN,NOFLOR, | |1\ [




SLOWLZY CUT, FNT DRKYL RNG

| L — L

) S
\ ‘gﬂ Teepee Buttes (5800 MD - 5850 MD

TEEPEE BUTTES o0 L
(WL

5800' MD 5761' TVD

~ | -

MD 5820 TVD 5807.9

INC 1.27 AZ 337.%

VS 143.86

5800-5850": SLTST: 50%:MEDDRKGY I

- MEDLTGY, BLKY TO SUBBLKY, i

12:01 AM

V1,
GRTY TO SLTY TXT, FRMTO BRIT, | \l :
|

825113 ] FREE SH, FREE PYR, FREE CAL,

FT/24 HRS 3354 NO STN, NO FLOR, SLOW LZY CUT,

DAY 02 FNT DRKYL RNG - L

T
-—

WOB 14.5K_|

PP 3478

RPM 60

SPM 67/66

5850-5000': SLTST: 60%:MEDDRKGY !

. I A
\

8

=

- MEDLTGY, BLKY TO SUBBLKY, |

GRTY TO SLTY TXT, FRMTO BRIT, ; \

FREE SH, FREE PYR, FREE CAL, 1 N

NO STN, NO FLOR, SLOW LZY CUT,

FNT DRKYL RNG

MD 5902 TVD 5889.89

INC 0.75AZ 321.03

VS 14452

5900-5950": SLTST: 65%:MEDDRKGY )

- MEDLTGY, BLKY TO SUBBLKY, [ 1

GRTY TO SLTY TXT, FRMTO BRIT,

FREE SH, FREE PYR, FREE CAL, t .

NO STN, NO FLOR, SLOW LZY CUT,

N1

= -

FNT DRKYL RNG

1 I SRV SN ——

TOOH @ 12:30AM ON 82513 @ H—f TG 18

5959' MD TO CHANGE BIT AND ; |/ $ 1

MOTOR. / - = MD mr

ROP SCALE TIH @ 6:10 AM ON 8/25/13 ¢ WT95

T~

CHANGE: 0T0 || [ o s647vo 55129 RESUMED DRILLING @ 9:25AM ON VIS 400

VS 14491 MPX JH 2297IN @ 5959' MD. FIL78

CL 2000

———

CAL 80.0

50506000 SLTST: 70% MEDDRKGY . 20 940

- MEDLTGY, BLKY TO SUBBLKY, OIL0.0—

' SOL5.7 |

GRTY TO SLTY TXT, FRMTO BRIT, CAKE 10

— ~— \
L 4+—TT . ' d - \

FREE SH, FREE CAL, NO STN, NO

GELS 3121

FLOR, SLOW LZY CUT, FNT DRKYL

PV 120

A TN

RNG

A4l 41

YP 9.0

OP FUE)
SWITCHED TO 30' SAMPLE

MD ANNA TVN A00R AR



q\__,'—\_.——'\__/._./'“~_,__/

INC 088AZ 28836
VS 1634

———~

VI e N P

MD 6057 TVD 6044.81
INC 5.15 AZ 269.54
VS 147.84

=7

——— e =

MD 6104 TVD 6091.36
INC 10.37AZ271.23
VS 15419

= e

;

MD 6152TVD 6138.28
INC 13.94 AZ 27081
V516429

MD 6198 TVD 618257t

INC 17.34 AZ 266.82
VS 176.68

6000-6030": SLTST: 70%:MEDDRKGY
- MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRMTO BRIT,
FREE SH, FREE CAL, NO STN, NO
FLOR, SLOW LZY CUT, FNT DRKYL
RNG

6030-6060": SLTST: 70%:MEDDRKGY
- MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRMTO BRIT,
FREE SH, FREE CAL, NO STN, NO
FLOR, SLOW LZY CUT, FNT DRKYL
RNG

6060-6090": SLTST: 70%:MEDDRKGY
- MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRMTO BRIT,
FREE SH, FREE CAL, NO STN, NO
FLOR, SLOW LZY CUT, FNT DRKYL
RNG

6090-6120": SLTST: 70%:MEDDRKGY
- MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRMTO BRIT,
FREE SH, FREE CAL, NO STN, NO
FLOR, SLOW LZY CUT, FNT DRKYL
RNG

6120-6150": SLTST: 70%:MEDDRKGY
- MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRMTO BRIT,
FREE SH, FREE CAL, NO STN, NO
FLOR, SLOW LZY CUT, FNT DRKYL
RNG

6150-6180": SLTST: 70%:MEDDRKGY
- MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRMTO BRIT,
FREE SH, FREE CAL, NO STN, NO
FLOR, SLOW LZY CUT, FNT DRKYL
RNG

6180-6210": SLTST: 70%:MEDDRKGY
- MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRMTO BRIT,
FREE SH, FREE CAL, NO STN, NO
FLOR, SLOW LZY CUT, FNT DRKYL
RNG

6210-6240": SLTST: 40%:MEDDRKGY
- MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,

Ve

\

7 |\

d \:/’
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—

———

\ f

CG 185u
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FREE SR, FREE CAL, NO STN, NO 111 ~

FLOR, SLOW LZY CUT, FNT DRKYL

RNG

iy g —

L

MD 6246 TVD 6227.97

l INC 20.5AZ 264,85

| |Vvste22t

6240-6270": SLTST: 50%:MEDDRKGY

=]

- MEDLTGY, BLKY TO SUBBLKY,

GRTY TO SLTY TXT, FRMTO BRIT,

i
5
gEBEES)

FREE SH, FREE CAL, NO STN, NO [
FLOR, SLOW LZY CUT, FNT DRKYL R

RNG

6270-6300": SLTST: 50%:MEDDRKGY

I I A

- MEDLTGY, BLKY TO SUBBLKY,

P

L T~————

GRTY TO SLTY TXT, FRMTO BRIT,

FREE SH, FREE CAL, NO STN, NO i [

MD 6293 TVD 6271.59 FLOR, SLOW LZY CUT, FNT DRKYL

INC 23.2AZ 268.46

RNG ;

VS 209,68,

N

\
6300-6330": SLTST: 50%:MEDDRKGY : \\ ]

- MEDLTGY, BLKY TO SUBBLKY, |

|~
-

GRTY TO SLTY TXT, FRMTO BRIT,

FREE SH, FREE PYR, FREE CAL,

\,._,
)

NO STN, NO FLOR, SLOW LZY CUT,

FNT DRKYL RNG

M T T T T TN

B
L~
-

6330-6360": SLTST: 50%:MEDDRKGY

.======;p"b

MD 6341 TVD 6315.22

- MEDLTGY, BLKY TO SUBBLKY,

INC 26.04 AZ 269.05

VS 22967 GRTY TO SLTY TXT, FRMTO BRIT,

\
P
(
A
[

.
N =
NEEEE

)

FREE SH, FREE PYR, FREE CAL,

NO STN, NO FLOR, SLOW LZY CUT,

FNT DRKYL RNG

LT NATT
|}

6360-6390": SLTST: 50%:MEDDRKGY \ A}

- MEDLTGY, BLKY TO SUBBLKY,

GRTY TO SLTY TXT, FRMTO BRIT, : \

FREE SH, FREE PYR, FREE CAL, el \

NO STN, NO FLOR, SLOW LZY CUT, \

FNT DRKYL RNG

MD 6383 TVD 6357.12

INC 27.83 AZ 266.2

V525095

I SNPREPS= S S N N S A P B g g S s S o

6390-6420": SLTST: 50%:MEDDRKGY | 50
- MEDLTGY, BLKY TO SUBBLKY,

TN
B BEE
I N—4

-

GRTY TO SLTY TXT, FRMTO BRIT,

FREE SH, FREE PYR, FREE CAL,

NO STN, NO FLOR, SLOW LZY CUT,

FNT DRKYL RNG |

|
o
C

6420-6450" SILTY SH: 60%

MEDDRKGY - MEDLTGY, BLKY TO

N T ™1

SUBBLKY, GRTY TO SLTY TXT, FRM

[ MD 6436 TVD 6399.06

—<
o
—_
~

|

o

| |Nc3sAz2827 TO BRIT, IMBD SLTST, FREE CAL,

VS 27423 FREE PYR, NO STN, 2% FLOR, NO

0 FLOR, FAST STRMG CUT, FNT

41

=

DRKYL RNG




6450-6480': SILTY SH: 70%

MEDDRKGY - MEDLTGY, BLKY TO

SUBBLKY, GRTY TO SLTY TXT, FRM

‘,-—t-

TO BRIT, IMBD SLTST, FREE CAL, 3 |

U/

FREE PYR, NO STN, 5% FLOR, NO

Bl ARENENSS

0 FLOR, FAST STRMG CUT, FNT

-;L_-’_

DRKYL RNG

—%———-—'-‘ - =

-

I} $cale Change

\ TG, C1:C4 1

MD 6483 TVD 6438.96

GAS SCALE

INC 33.47 AZ 266.01

AT

V5299 CHANGE: -100

64806510 SILTY SH: 70% (i To 1800

MEDDRKGY - MEDLTGY, BLKY TO \l '\ 200 UNITS/

SUBBLKY, GRTY TO SLTY TXT, FRM| | L1 \ (% DIVISION-

TO BRIT, IMBD SLTST, FREE CAL, \

FREE PYR, NO STN, 1% FLOR, NO 1y

0 FLOR, FAST STRMG CUT, FNT

DRKYL RNG

1
|

|~
-

L

WOB 21.d(f

PP
rr

65106540 SILTY SH: 5% N,
b

RPMO[_¢ > MEDDRKGY - MEDLTGY, BLKY TO

SPM 67/66 SUBBLKY, GRTY TO SLTY TXT, FRM

TO BRIT, IMBD SLTST, FREE CAL, T\

MD 6531 TVD 6477.76 FREE PYR, NO STN, 1% FLOR, NO N Y

INC 38.6 AZ 267.76

P

0 FLOR, FAST STRMG CUT, FNT

L —

Vs 32121

DRKYL RNG P f 5

egutnsnt

Fﬁ&ﬂﬂﬂﬁﬂﬂﬁﬁﬂ j
MD) ) A

- N

65406570': SILTY SH: 70%

MEDDRKGY - MEDLTGY, BLKY TO

SUBBLKY, GRTY TO SLTY TXT, FRM i

TO BRIT, IMBD SLTST, FREE CAL,

FREE PYR, NO STN, 1% FLOR, NO

0 FLOR, FAST STRMG CUT, FNT

DRKYL RNG

V™| -

MD 6577 TVD 651259 6572' MD, 6509' TVD

INC 42.91 AZ 267.62

N

VS 357.22 6670'6600': SH: 80% MEDDRKGY -

\
|
|
|
(
)
|
/
|
[
t
SHARON SPRINGS ,/,
|
|
\
\
-

MEDLTGY, BLKY TO SUBBLKY,

GRTY TO SLTY TXT, FRM TO BRIT, .

IMBD SLTST, FREE CAL, FREE PYR, ('

>
i
NO STN, 2% FLOR, NO O FLOR, ﬁ; =
—

FAST STRMG CUT, FNT DRKYL RNG :
ﬂ_ﬂﬁ ] TG, ¢1-C4 1

0P (F

2 g

66006630’ MRL: 40% MEDDRKGY - {

P 4

Sharon Springs (6600 MD - 6630 MD) DRKGY, BLKY TO SUBBLKY, FXLN ,

EFEEEE

o

TO CHLKY, FRMTO FRI, CHK —t

FRMWRK; IMBD CAL, FREE PYR,

FLOR, IMMED STRMG CUT, BRIYL

"FEEEFEEEE!

FREE BENT, MOD GRYSHBLK STN, ' <
10% LTOR FLOR, FNT BLSHWT O A\
|

RNG

ok

i MD 6625 TVD 6546.87

EFEEEEEEEEEEEE] EEE

144
EFEEEEEEEEEEEEEEE

"FEl EEEEEEE

|

INC 45.94 AZ 267.85

NIOBRARA A CHALK A — —

Al

VS 390.81 :

6630 MD, 6549' TVD - CG 1550

66306660': CHK: 60% MEDDRKGY -

DRKGY, BLKY TO SUBBLKY, FXLN

Niobrara A Chalk (6630' MD - 6650’
MD)

Ho.

N

FRMWRK; IMBD CAL, FREE PYR,

[
\
) = &
TO CHLKY, FRMTO FRI, CHK ﬂ =~
\

FREE BENT, MOD GRYSHBLK STN,

6650

10% LTOR FLOR, FNT BLSHWT O T AN N

o

FLOR, IMMED STRMG CUT, BRIYL s

RNG i

b

NIOBRARA A MARL 7 1=

6658 MD, 6569 TVD L id

|/
EEEEEE RS
444444
444444
4444444
EEEEEEE!
4444444

Niobrara A Marl (6660' MD - 6630' MD)

|

#

AAAAL AAAAL. REMT . AAS/ RAFPRRPBIZ A\



VOW=0UW . WiNk. 4V/0 MLUUNNGAT =

MD 6672TVD 657876 MEDLTGY, BLKY TO SUBBLKY, ; {

INC 48.59 AZ 269.55

GRTY TO SLTY TXT, FRM TO BRIT,

-

VS 42532

IMBD SLTST, IMBD CAL, PYR LAMN,

FREE BENT, NO STN, 2% FLOR,NO | | ¢

0 FLOR, FAST STRMG CUT, FNT

/'\/\/

DRKYL RNG

N\
BRAEDN =

\_./-'I

EFEEEEEEEEEEEEEEEE

6690-6720': MRL: 45% MEDDRKGY -

MEDLTGY, BLKY TO SUBBLKY,

=
4

GRTY TO SLTY TXT, FRM TO BRIT,

- A

IMBD SLTST, FREE CAL, TRC FREE

/I

q ’\/—’/\
P

PRYR, TRC FREE BENT NO STN, f

2% FLOR, NO O FLOR, FAST

STRMG CUT, FNT DRKYL RNG

A

P 3

MD 6720 TVD 6609.66

6720'6750': MRL: 45% MEDDRKGY - .

INC 51.25AZ 270.9

MEDLTGY, BLKY TO SUBBLKY, M - CG 92

VS 462,04

7

L4

GRTY TO SLTY TXT, FRM TO BRIT, 9

va

/NN

IMBD SLTST, FREE CAL, TRC FREE IA

N\
[
(

-

N/

S PEEEEEEEEl EEEEEEEEEELEEEEEEEEE] EEEEEEEEE

PYR, TRC FREE BENT, NO STN, 2%

A

n"udﬂtr

FLOR, NO O FLOR, FAST STRMG

EFEEEEEEEEEE

~ T
P4

CUT, FNT DRKYL RNG

o

P4

EFEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

'FEEEEE] EEEEEEEEEEEEEEEEEEEEE !

444444

EEE|

NIOBRARA B CHALK —

\ 1

6748' MD, 6626 TVD A

67506780': CHK: 55% VILTGY - } 4

MEDGY -DRKGY, BLKY TO : ( L

SUBBLKY, FXLN TO CHLKY, SFT, >

MD 6767 TVD 6637.46

CHK FRMWRK, IMBD PYR, FREE /\ /\ ”
BENT, OCC FREE CAL, FREE SH, l\

INC 56.22 AZ 269.98

VS 49991 MOD GYSHBLK STN, 10% LTOR

FLOR, FNT BLSHWT O FLOR,

IMMED STRMG CUT, BRIYL RNG AN

67806810': CHK: 60% VILTGY - N TS

LA

Vi

MEDGY -DRKGY, BLKY TO

SUBBLKY, FXLN TO CHLKY, SFT, VN s

CHK FRMWRK, IMBD PYRC SPEC, . \ \

FREE BENT, ABNT FREE CAL, FREE !

SH, MOD GYSHBLK STN, 10% LTOR

FLOR, FNT BLSHWT O FLOR,

IMMED STRMG CUT, BRIYL RNG o0

Iy I I A

EE |

NIOBRARA B MARL

MD 6315 TVD 6661.05 6811' MD, 6659' TVD

8 = o

INC 64.83 AZ 263.43

3 ORI B

CG 952u

| |vssatse
l 6810-6840: MRL: 45% MEDDRKGY -

DRKGY, BLKY TO SUBBLKY, FXLN |

44444444

TO CHLKY, FRMTO FRI, CHK S

FRMWRK; IMBD CAL, FREE CAL, IRV

FREE PYR, FREE BENT, MOD

GRYSHBLK STN, 10% LTOR FLOR,

FNT BLSHWT O FLOR, IMMED

STRMG CUT, BRIYL RNG

EEEEEEEEEEEEEEEEEEEEEEEE

S EEEEEEEEEE

EEEEEEEEEEEEEEEEEEEEEEEEE

EEEEEEEEEEEE | EEEEEEEEEEE

EEEEEEEEEE)
EEEEEEEEEEE!

s .
@ o | P

6850

END OF VERTICAL LOG @ 6850' MD

ON 8/25/13. CONTINUED ON

HORIZONTAL LOG.







