7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax 866.534.4559

WWW. HZMUD.COM /25

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: Cory Shorette & Brian Whitfield

Log Interval: 2500' MD to 6750' MD
Start Date: October 8, 2013

Release Date: October 13,2013

Anhy
Bent

Well Name:

Location

County:
State:

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

ROCK TYPES

Crow Creek State
AC36-74HN

. 36-7N-63W

270' FSL, 1538’ FEL

Weld

Colorado

H&P 277

11118' MD
October 13,2013
Niobrara B Chalk
4871

4847

05-123-37425-0000
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WELD CO., CO
Hap 27

LOGGERS:
CORY SHORETTE
BRIAN WHITFIELD

ON 10/8/2013

270' FSL, 1538' FEL
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[ (WloolNG GANMA PR oENT) ™ COMMENCED LOGGING @ 12:50 AM
ON 10/9/2013 WIBIT #28.75" SMITH
MDi516 (SIN) JH1761 IN @ 635' MD "
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[10/9/2013 / WTa7
L FT/24 HRS 1650 1 VIS 30
DAY 02 14 BV 2

— FV <
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: FIL 302
T e ’ 0IL 0.0
SOL 1.7
. CK 1/0+—
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2500- 2550’ SLTST: 80% LTGY . H20 9.0
-MEDLTGY, FRI, FN TO MED GRN, I CAL 100
WSRTD, CALC CMT, IMBD GLAUC PH 8.2
SANDY, INTGRPOR, NO STN, NO 0 LGS 6.42
FLOR, NO OFLOR, NO CUT, NO A
RNG 1
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' -MEDLTGY, FRI, FN TO MED GRN, P
WSRTD, CALC CMT, IMBD PYR, ,
SILTY, INTGR POR, NO STN, NO ’
| FLOR, NOO FLOR, NO CUT, NO \
[1 RNG
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2600- 2650’ SLTST: 70% LTGY N
-MEDLTGY, FRI, FN TO MED GRN, S
WSRTD, CALC CMT, IMBD PYR, {
= SANDY, INTGRPOR, NO STN, NO ]
r FLOR, NO OFLOR, NO CUT, NO A
'1- RNG 1t
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2650- 2700’ SLTST: 70% LTGY q
i -MEDLTGY, FRI, FN TO MED GRN, ]
: 7 WSRTD, CALC CMT, IMED PYR, H,
SANDY, INTGRPOR, NO STN, NO :
FLOR, NO OFLOR, NO CUT, NO I
RNG
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2700- 2750 SLTST: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SANDY, INTGRPOR, NO STN, NO
FLOR, NO OFLOR, NO CUT, NO
RNG

2750- 2800": SLTST: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SANDY, INTGRPOR, NO STN, NO
FLOR, NO OFLOR, NO CUT, NO
RNG

2800- 2850": 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

2850- 2900": 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
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2000 2050': SLTST: 50% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SANDY, INTGRPOR, NO STN, NO
FLOR, NO OFLOR, NO CUT, NO
RNG

2050'- 3000': SS: 50% 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'- 3050': SS: 50% 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

3050'- 3100': SS: 80% 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

3100 3150': SS: 80% 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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3150'- 3200': 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

3200- 3250': 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

3250'- 3300": SS: 65% 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

3300'- 3350': 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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3350'- 3400': 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

3400'- 3450': 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

3450'- 3500': SH: 70% MEDDRKGY,
FRI, SILTY TXT, IMBD CALC FREE
SILT, FREE SAND NO STN, NO
FLOR, NO CUT, NO RNG

3500'- 3550": SH: 75% MEDDRKGY,
FRI, SILTY TXT, TRC IMBD PYR,
IMBD CALC FREE SILT, FREE SAND
NO STN, NO FLOR, NO CUT, NO
RNG

3550'- 3600": SH: 60% MEDDRKGY,

FRI, SILTY TXT, TRC IMBD PYR,
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IMBD CALC FREE SILT, FREE SAND i
NO STN, NO FLOR, NO CUT, NO |
RNG :
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3600'- 3650': SLTST: 85% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
SANDY, INTGRPOR, NO STN, NO
FLOR, NO OFLOR, NO CUT, NO

o —
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RNG B 1

MD 3657 TVD 3644.82
INC 11.6AZ 258.1
VS-103.58
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PARKMAN T
3660 MD 3648 TVD -
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3650'- 3700": SS: 85% LTGY /
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
SCAT FREE PYRC, SILTY, INTGR
POR, NO STN, NO FLOR, NOO
FLOR, NO CUT, NO RNG
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3700'- 3750": SS: 80% LTGY .
-MEDLTGY, FRI, FN TO MED GRN, r !
WSRTD, CALC CMT, IMBD GLAUC, :
SCAT FREE PYRC, SILTY, INTGR
POR, NO STN, NO FLOR, NOO
FLOR, NO CUT, NO RNG
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3750'- 3800": SS: 80% LTGY
-MEDLTGY, FRI, FN TO MED GRN, \
WSRTD, CALC CMT, IMBD GLAUC, L

SCAT FREE PYRC, SILTY, INTGR
POR, NO STN, NO FLOR, NOO
FLOR, NO CUT, NO RNG
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3800'- 3850": SS: 85% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
SCAT FREE PYRC, SILTY, INTGR
POR, NO STN, NO FLOR, NOO
FLOR, NO CUT, NO RNG

3850'- 3900": SS: 80% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
SCAT FREE PYRC, SILTY, INTGR
POR, NO STN, NO FLOR, NOO
FLOR, NO CUT, NO RNG

3900'- 3950': SS: 80% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
SCAT FREE PYRC, SILTY, INTGR
POR, NO STN, NO FLOR, NOO
FLOR, NO CUT, NO RNG

3950'- 4000': SS: 90% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
SCAT FREE PYRC, SILTY, INTGR
POR, NO STN, NO FLOR, NOO
FLOR, NO CUT, NO RNG
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MD 4228 TVD 4202.22
INC 11.4AZ 2544
VS-11884

4000 4050" SS: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
SCAT FREE PYRC, SILTY, INTGR
POR, NO STN, NO FLOR, NOO
FLOR, NO CUT, NO RNG

4050'- 4100": SLTST: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, NO CUT, NO RNG

4100 4150": SLTST: 90% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, NO CUT, NO RNG

4150- 4200": SLTST: 90% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, NO CUT, NO RNG

4200- 4250": SLTST: 80% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
IMBD GLAUC, INTGRPOR, NO STN,
NO FLOR, NO OFLOR, NO CUT, NO

RNG
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- Yparaman (4250 WD - 4300 WD) 4

-m 4350 MD - 400 TVD
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4250- 4300': SLTST: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
IMBD PYR, INTGRPOR, NO STN, NO
FLOR, NO OFLOR, NO CUT, NO
RNG

4300'- 4350": SH: 70% MEDDRKGY,
FRI, SILTY TXT, IMBD CALC FREE
SILT, IMBD GLAUC, FREE SAND, NO
STN, NO FLOR, SLOW BLUE STRM
CUT, YLW RNG

4350'- 4400": SH: 60% MEDDRKGY,
FRI, SILTY TXT, IMBD CALC FREE
SILT, IMBD GLAUC, FREE SAND, NO
STN, NO FLOR, SLOW BLUE STRM
CUT, YLW RNG
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4424 MD 4395 TVD

4400'- 4450": SLTST: 65% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, NO CUT, NO RNG
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4450- 4500': SLTST: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, NO CUT, NO RNG

4500~ 4550': SLTST: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, NO CUT, NO RNG

4550~ 4600': SLTST: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, NO CUT, NO RNG

4600~ 4650': SLTST: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, INTGRPOR, NO
STN, NO FLOR, NO OFLOR, NO
CUT, NO RNG

4650~ 4700': SLTST: 80% LTGY

-MEDLTGY, FRI, FN'TO MED GRN,
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WoRTD, CALG G, IMBD GLAUG,

Il 1t
INTGRPOR, NO STN, NO FLOR, NO 1 \

o \
OFLOR, NO CUT, NO RNG A \
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MD 4704 TVD 467226 ;

L150 | | TG, (1-C4
INC76AZ 2527 |
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i SCALE CHANGE:~

-150|T0 1I350

150 UNITS/DIVISIO

Y5ussex (4700 D - 4750 WD

e

4700'- 4750": SLTST: 80% LTGY

L = [ |

. Ay
R

-MEDLTGY, FRI, FN TO MED GRN,

WSRTD, CALC CMT, IMBD GLAUC,

T

INTGRPOR, NO STN, NO FLOR, NO

W

OFLOR, NO CUT, NO RNG
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4750'- 4800": SLTST: 80% LTGY

-MEDLTGY, FRI, FN TO MED GRN,

WSRTD, CALC CMT, IMBD GLAUC,

INTGRPOR, NO STN, NO FLOR, NO

i OFLOR, NO CUT, NO RNG
-‘{gﬂ MD4B0TVD 476748 | 3

INC 7AZ 2625

TG, C1-C4 1
VS-130.82
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4800~ 4850': SLTST: 80% LTGY

WSRTD, CALC CMT, IMBD GLAUC,

)

|

-MEDLTGY, FRI, FN TO MED GRN, \\
|

INTGRPOR, NO STN, NO FLOR, NO

OFLOR, NO CUT, NO RNG
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4850~ 4900': SLTST: 80% LTGY
-MEDLTGY, FRI, FN TO MED GRN, \L
WSRTD, CALC CMT, IMBD PYR,

IMBD GLAUC, INTGRPOR, NO STN,
1D 4695 TVD 466135 NO FLOR, NO OFLOR, NO CUT, NO
|INC 62 AZ 261.1
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4900'- 4950": SLTST: 70% LTGY

-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, NO CUT, NO RNG

4950'- 5000": SLTST: 60% LTGY

-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, NO CUT, NO RNG

TG,

SHANNON
5004 MD 4970 TVD

5000'- 5050'; SS: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD GLAUC,
SILTY, INTGR POR, NO STN, NO
FLOR, NOO FLOR, SLOW BLUE
STRM CUT, YLW RNG

5050- 5100": SS: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
IMBD GLAUC, SILTY, INTGR POR,
NO STN, NO FLOR, NOO FLOR,
SLOW BLUE STRM CUT, YLW RNG
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5100~ 5150 SS: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
IMBD GLAUC, SILTY, INTGR POR,
NO STN, NO FLOR, NOO FLOR,
SLOW BLUE STRM CUT, YLW RNG

5150- 5200 SLTST: 80% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
IMBD GLAUC, INTGRPOR, NO STN,
NO FLOR, NO OFLOR, SLOW BLUE
STRM CUT, YLW RNG

5200- 5250': SLTST: 80% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
IMBD GLAUC, INTGRPOR, NO STN,
NO FLOR, NO OFLOR, SLOW BLUE
STRM CUT, YLW RNG

5250- 5300 SLTST: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
IMBD GLAUC, INTGRPOR, NO STN,
NO FLOR, NO OFLOR, SLOW BLUE
STRM CUT, YLW RNG

5300~ 5350: SLTST: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
IMBD GLAUC, INTGRPOR, NO STN,
NO FLOR, NO OFLOR, SLOW BLUE
STRM CUT, YLW RNG

(missing data N/A
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, VS-13588
T——
\ g
7 1]
[
|
~
Gy
[
=
|
[
[
MD 5465 TVD 543034
INC 42AZ 2561
‘ VS-1367
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MD 5561 TVD 552511
INC 37 AZ 2562
VS-13748

5350~ 5400 SLTST: 70% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
IMBD GLAUC, INTGRPOR, NO STN,
NO FLOR, NO OFLOR, SLOW BLUE
STRM CUT, YLW RNG

5400~ 5450": SH: 80°% MEDDRKGY,
FRI, SILTY TXT, IMBD PYR, IMBD
GLAUC, IMBD CALC FREE SILT,
FREE SAND, NO STN, NO FLOR,
SLOW BLUE STRM CUT, YLW RNG

5450- 5500 SH: 85% MEDDRKGY,
FRI, SILTY TXT, IMBD CALC, IMBD
PYR, FREE SILT, FREE SAND, NO
STN, NO FLOR, IMMED BLUE STRM
CUT, YLW RNG

5500~ 5550': SH: 85% MEDDRKGY,
FRI, SILTY TXT, IMBD CALC, IMBD
PYR, FREE SILT, FREE SAND, NO
STN, NO FLOR, IMMED BLUE STRM
CUT, YLW RNG
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MD 5656 TVD 5619.92
INC 35AZ 259
VS-138.06
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MD 5751 TVD 5714.77
INC 3AZ 2583
VS-138.52

5550'- 5600': SH: 85% MEDDRKGY,
FRI, SILTY TXT, IMBD CALC, IMBD
PYR, FREE SILT, FREE SAND, NO
STN, NO FLOR, IMMED BLUE STRM
CUT, YLWRNG

5600'- 5650': SH: 80% MEDDRKGY,
FRI, SILTY TXT, IMBD PYR, IMBD
CALC FREE SILT, FREE SAND, NO
STN, NO FLOR, IMMED BLUE STRM
CUT, YLWRNG

5650~ 5700": SH: 90°% MEDDRKGY,
FRI, SILTY TXT, IMBD PYR, IMBD
CALC FREE SILT, FREE SAND, NO
STN, NO FLOR, IMMED BLUE STRM
CUT, YLWRNG

5700~ 5750": SH: 90°% MEDDRKGY,
FRI, SILTY TXT, IMBD PYR, IMBD
CALC FREE SILT, FREE SAND, NO
STN, NO FLOR, IMMED BLUE STRM
CUT, YLWRNG

5750~ 5800: SH: 85% MEDDRKGY,

FRI, SILTY TXT, IMBD PYR, IMBD
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[ CALU FREE SILI, FREE SAND, NV \
| STN, NO FLOR, IMMED BLUE STRM
-+ CUT, YLW RNG \
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) -+ 5800- 5850 SH: 902 MEDDRKGY, —
| FRI, SILTY TXT, IMBD PYR, IMBD 11
| CALC FREE SILT, FREE SAND, NO
[-{ STN, NO FLOR, IMMED BLUE STRM
MD 5846 TVD 580966 = CUT, YLWRNG \I
FINC 2.6 AZ 255, 5=t &3 B
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i \
i A
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SR | 5850 5900": SH: 90% MEDDRKGY, oL 230 A
| FRI, SILTY TXT, IMBD PYR, IMBD Ho0 35 ¥
- CALC FREE SILT, FREE SAND, NO CAL 80
] STN, NO FLOR, IMMED BLUE STRM PH8T
-+ CUT, YLWRNG LGS 273
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[ [775900'- 5950": SH: 90% MEDDRKGY, €™
3 L] FRI, SILTY TXT,IMBD PYR, IMBD AN
, D 5941 TVD 560458 -+ CALC FREE SILT, FREE SAND, NO -
| INC 2.1 AZ 2376 | STN, NO FLOR, IMMED BLUE STRM N
I VS-140.12 LI cut, YLWRNG -
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“WOB 13.1K -1 5950 6000"; SH: 90% MEDDRKGY, -
PP 3585 L] FRI, SILTY TXT,IMBD PYR, IMBD nn
-RPM 75 -+ CALC FREE SILT, FREE SAND, NO Y
SII’M?SIGS i STN, NO FLOR, IMMED BLUE STRM -
/ -
H - cuT, YLWRNG ol ﬂﬁ
ROP (Ft/Hr) || 150 | TG, C1-C4
AT T i \
i WA
L1 TOOH @ 6012 MD ON 10/9/13 @ 545 \[y




PM FOR NEW BIT AND MOTOR. TIH

;I:
[

1201 AM/ '

BW__

@ 11:00 PM ON 10/9/13. RESUMED 1 1108;1

10102019

DRILLING @ 3:20 AM ON 10/10/13 W/

FT/24 HRS 3512 BIT#38.75" SMITH SDi513 S/N

DAY 03 JF5620 IN @ 6012' MD.

DEPTH 6012

Ne=

!
-

WT 10.00

VIS 41

I ey
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MD 6030 TVD 5993.53 PV 1

INC 18AZ 283

VS-141.65

6000 6050'; SH: 70% MEDDRKGY, YP1

gttt

FRI, SILTY TXT, IMBD PYR, IMBD FIL 63.0

CALC FREE SILT, FREE SAND, NO 0IL 0.0

STN, NO FLOR, IMMED BLUE STRM SOL7.7

CK20
CUT, YLW RNG GELS 356

CL 2100

H20 92.0

CAL 100

PH8.8

LGS 274

6050~ 6080 SH: 70°% MEDDRKGY,

- |

FRI, SILTY TXT, IMBD PYR, IMBD

L —TTT s

CALC FREE SILT, FREE SAND, NO

STN, NO FLOR, IMMED BLUE STRM

CUT, YLW RNG

/
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6080~ 6110": SH: 60% MEDDRKGY,

FRI, SILTY TXT, IMBD CALC FREE

SILT, FREE SAND, NO STN, NO

FLOR, IMMED BLUE STRM CUT,

YLW RNG

- o | e | =

MD 6125 TVD 608833 6110 6140": SH: 60% MEDDRKGY,

INC 64 AZ 336.7

A
'

FRI, SILTY TXT, IMBD CALC FREE
VS-137.44

SILT, FREE SAND, NO STN, NO

FLOR, IMMED BLUE STRM CUT,

YLW RNG

- | wo | =
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WOB 27.3

PP

6140- 6170": SLTST: 60% LTGY

Fr

RPMO -MEDLTGY, FRI, FN TO MED GRN,

SPM 55/ WSRTD, CALC CMT, INTGRPOR, NO

STN, NO FLOR, NO OFLOR, IMMED

CS

BLUE STRM CUT, YLW RNG \

MD 6173 TVD 613561

INC 13.1AZ 3466

VS-12047

J...—ul'

-
6170 6200': SLTST: 75% LTGY l
-MEDLTGY, FRI, FN TO MED GRN, |

WSRTD, CALC CMT, INTGRPOR, NO / \\

STN, NO FLOR, NO OFLOR, IMMED

BLUE STRM CUT, YLW RNG \
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6200-6230"; SLTST: 75% LTGY ’

il

-MEDLTGY, FRI, FN TO MED GRN,

WSRTD, CALC CMT, INTGRPOR, NO I

| —
L+ ™~
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MD 6220 TVD 6180.95

STN, NO FLOR, NO OFLOR, IMMED

INC 17.4 AZ 3467 BLUE STRM CUT, YLW RNG ]

VS-117.2

o WU v




AT N

MD 6268 TVD 62262
INC 21.5AZ 350.8
VS-101.28

MD 6315 TVD 6269.52
INC 24.1 AZ 352.7
VS-83.08

MD 6363 TVD 6312.85
INC 26.9AZ 354.6
VS-6242

= — Ny ———

MD 6411 TVD 6354.67
INC 31.8AZ 3549
VS-38.91

88 ]

6230-6260": SLTST: 80% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, INTGRPOR, NO
STN, NO FLOR, NO OFLOR, IMMED
BLUE STRM CUT, YLW RNG

6260-6290": SLTST: 85% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, IMMED BLUE STRM CUT,
YLW RNG

6200-6320": SLTST: 75% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, INTGRPOR, NO
STN, NO FLOR, NO OFLOR, IMMED
BLUE STRM CUT, YLW RNG

6320-6350": SLTST: 75% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, IMBD PYR,
INTGRPOR, NO STN, NO FLOR, NO
OFLOR, IMMED BLUE STRM CUT,
YLW RNG

6350~ 6380 SH: 55% MEDDRKGY,
FRI, SILTY TXT, IMBD CALC FREE
SILT, FREE SAND, NO STN, NO
FLOR, IMMED BLUE STRM CUT,
YLW RNG

6380-6410": SLTST: 60% LTGY
-MEDLTGY, FRI, FN TO MED GRN,
WSRTD, CALC CMT, INTGRPOR, NO
STN, NO FLOR, NO OFLOR, IMMED
BLUE STRM CUT, YLW RNG

6410~ 6440 SH: 60°% MEDDRKGY,
FRI, SILTY TXT, IMBD CALC FREE
SILT, FREE SAND, NO STN, NO
FLOR, IMMED BLUE STRM CUT,
YLW RNG

L
-

-

le

CG 681

- | - -

N

l/( 4’,
'I

-

M =
2

L
] N
p

P d

g
| L —




__‘__,\\_/,\_/\\_/-_4

an

S

6440'- 6470': SH: 70% MEDDRKGY,

MD 6458 TVD 639325 FRI, SILTY TXT, IMBD CALC FREE,

INC 37.8 AZ 356.4

IMBD PYR, SILT, FREE SAND, NO
STN, NO FLOR, IMMED BLUE STRM

VS-1212

k4
v
W
d]
8

CUT, YLW RNG A

-

6470'- 6500': SH: 80% MEDDRKGY,

FRI, SILTY TXT, IMBD CALC FREE, <

SILT, FREE SAND, NO STN, NO : Y

FLOR, IMMED BLUE STRM CUT, S

YLW RNG | | ]
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16004 1G,(1-C4

MD 6506 TVD 6429.9

SCALE CHANGE:

INC 426 AZ 3584

V51878 600 TO 5400

=_‘\/

[l [l
6500'- 6530': SH: 85% MEDDRKGY, 600 dNITSI/ D|\}ISIO ]

FRI, SILTY TXT, IMBD CALC FREE,

I —
-

IMBD PYR, SILT, FREE SAND, NO \

STN, NO FLOR, IMMED BLUE STRM [

CUT, YLWRNG

6530'- 6560': SH: 80% MEDDRKGY,

| ——1
=~

FRI, SILTY TXT, IMBD CALC FREE,

NENEREED

[
N

M

N4

&%J

N/

IMBD PYR, SILT, FREE SAND, NO )

Toepee Buttes (6560 MD - 6530 D

STN, NO FLOR, IMMED BLUE STRM 1

MD 6553 TVD 646374 £, s

INC 454 AZ 3585 CUT, YLWRNG 3 |10

VS 5131

]
[ o]

6560'- 6590': SH: 85% MEDDRKGY,

FRI, SILTY TXT, IMBD CALC FREE,

IMBD PYR, SILT, FREE SAND, NO

\\\___J -

STN, NO FLOR, IMMED BLUE STRM

CUT, YLWRNG
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6590'- 6620': SH: 90% MEDDRKGY, £600 | | \IG, C1-C4

MD 6601 TVD 6496.65

FRI, SILTY TXT, IMBD CALC FREE,

INC 47.9AZ 358.7

VS 8608 IMBD PYR, SILT, FREE SAND, NO

K —

STN, NO FLOR, IMMED BLUE STRM SIS

CUT, YLW RNG \

SHARON SPRINGS

6616 MD 6507 TVD

o

6620-6650': MRL: 14%: DRKGY -MEDDRKGY -

GYSHBLK, SOFT TO BRITTLE, NO VIS FRACT,

MINOR CALC, SCAT PYRC LAMN, IMBD

~—
-

CALC, 1% YLW FLUOR, IMMED BLUE STRM

CUT, YLW RING CUT,NO ODOR ! VAR

EPEEEEEEEEEEEE

3 R

e i R 3
Niobrara (6620' MD - 6650' MD) E= S5
B .

T

NIOBRARA

6640 MD 652 TVD A\

-MD 6648 TVD 652736t

INC 505AZ 3589
VS 12151

N

//__\‘\\_.4 =

6650-6680': MRL: 33%: DRKGY

o

—
-

-MEDDRKGY - GYSHBLK, SOFT TO

BRITTLE, NO VIS FRACT, MINOR HI

EEEEEE|'EEEEEEEEEEEEEEEEEEEEEEEE L
FEEEEEEEEEEEEEEEE] EEEEEEEEEEEEEEE

EPEEEEEEEEEEEEEEE

CALC, SCAT PYRC LAMN, IMBD -




N\
WOB 21.3K_}
> PP 312 |
RPM20 |
< SPM 55155 | mp 6696 TVD 655654
e LINC 54,6 AZ 350 5t
E}J < V15943
c
4
/.
5
N
7
MD 6744 TVD 656254
L INC 508 AZ 3505
VS 199,55

ERSEEEEE!
44444:

15

6750

"FEEE
449444:

Niobrara A Chalk (6680 MD - 6710

Niobrara A Mar (6740' MD - 6770' MD;

CALC, 1% YLW FLUOR, IMMED
BLUE STRM CUT, YLW RING CUT,
NO ODOR

NIOBRARA A CHALK
6683 MD 6549 TVD

66806710': CHLK: 70%: DRKGY
-MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMED
CALC FLK, IMBD PYR LAMN, NO
FLOR, IMMED BLUE STRM CUT,
YLW RING

67106740': CHLK: 5%%: DRKGY
-MEDDRKGY - GYSHBLK, BLKY,
SLTY TXT, SOFT TO BRITTLE, IMED
CALC FLK, IMBD PYR LAMN, NO
FLOR, IMMED BLUE STRM CUT,
YLW RING

END OF VERTICAL LOG @ 6750'
MD ON 10/102013, CONTINUED ON
HORIZONTAL LOG
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