7136 South Ya

le 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
1625 Broadway
Suite 2200
Denver, Colorado 80202

Well Name

Location

: Wells Ranch
AE20-68-1HN

: 20-T6N-R62W
1173 FNL, 215 FWL

Geologist: Cassidy Miller County: Weld
Noble Energy Inc. State - Colorado
Mud Logging Details Drilling Rig: Hap 321
Total Depth: 10011' M
Logger: Hannah Blatchford & TD Date: October 21, 2013
Robert Gulliksen Formation : Niobrara C Chalk
Log Interval: 2500 MD to 6750' MD KB Elevation: 4871’
Start Date: October 16, 2013 GR Elevation: 4841
Release Date: October 21,2013 API Number: 05-123-37217-0000
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PV 6.0
YP4.0—
CG 147
1
|‘
2500- 2600 SLTST: 90% LTGY - I
MEDLTGY, FRI, FN TO MED GRN, W \y
SRTD, CALC CMT, SANDY, INBD
GLAU, IMBD SS LAMN, INTGR POR, T
NO STN, NO FLOR, NO O FLOR, NO \
CUT, NO RNG
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MEDLTGY, FRI, FN TO MED GRN, W b
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GLAU, IMBD SS LAMN, INTGR POR, e
NO STN, NO FLOR, NO O FLOR, NO
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2700- 2800": SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
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MD 2788 TVD 2776 G s L1 SRTD, CALC CMT, SANDY, IMBD

INC 1379AZ 31227 1111 GLAU, IMBD SS LAMN, INTGR POR,
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3300- 3400": SLTST: 60% LTGY -

MEDLTGY, FRI, FN TO MED GRN, W
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SRTD, CALC CMT, FREE SH, IMBD

GLAU, TRIMBD PYR, INTGR POR,
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3550~ 3600': SS: 70%: PRED GY -

LTKGY - OPQ, MOD CONS, FN TO

MED GRN, SUBANG, W TO MODY

SRTD, CALC CMT, FREE SH, SILTY,
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3600'- 3700': SS: 85%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, SILTY,
IMBD GLAUC, IMBD PYR, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, WEAK LZY CUT, DIMYLW
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POR, NO STN, NO FLOR, NO O
FLOR, WEAK LZY CUT, DIMYLW
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. - 10 FLOR, SLOW LZY CUT, DIMYLW A
o ; 1| RNG /]
. % 19 in I
5 ] :: [50 TG, 614
j in i \ ]
. [ | 1
- in !
] in
] in
! in
- in
in
| alt
MD 4021 TVD 3999.33 “}Parkman (4000 MD - 4050' MD! T 5
INC 085AZ 118.72 ] ; : in \ﬁ
v5-102 BN EREER | 0004050 SLTST: 80% LTGY -
oy MENDITAV DI ENTA MER ADM W \*




NV 1T 1INV = Wian W

SRTD, CALC CMT, FREE SH, TRC \!

FREE CALC, PYR LAMN, SANDY, W

INTGR POR, NO STN, NO FLOR, NO \

0 FLOR, SLOW LZY CUT, DIMYLW \

RNG
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4050'4100": SLTST: 80% LTGY -

MEDLTGY, FRI, FN TO MED GRN, W

SRTD, CALC CMT, FREE SH, FREE

T

CALC, ABDT IMBD GLAUC, PYR

LAMN, SANDY, INTGR POR, NO

STN, NO FLOR, NO O FLOR, SLOW :
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MEDLTGY, FRI, FN TO MED GRN, W

SRTD, CALC CMT, FREE SH, FREE
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STN, NO FLOR, NO O FLOR, SLOW

LZY CUT, DIMYLW RNG
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4400- 4500:SS: 60%: PRED GY - j@ !
A\

LTKGY - OPQ, MOD CONS, FN TO

MED GRN, SUBANG, W TO MODY \ )

SRTD, CALC CMT, FREE SH, TRC \y

IMBD GLAUC, IMBD PYR, SILTY, . I

INTGR POR, NO STN, NO FLOR, NO I \\

0 FLOR, WEAK LZY CUT, DIMYLW
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4500'4600": SLTST: 75% LTGY - A\
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SRTD, CALC CMT, FREE SH, PYR 1\
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4600'4700": SLTST: 65% LTGY - \\

MEDLTGY, FRI, FN TO MED GRN, W

MD 4685 TVD 466328 SRTD, CALC CMT, FREE SH, PYR i

INC 063AZ 85,53 LAMN, TRC IMBD GLAUC, SANDY,
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INTGR FUR, NV oI, NV FLUR, NV
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4700'4800": SLTST: 65% LTGY -

MD 4780 TVD 4758.27

MEDLTGY, FRI, FN TO MED GRN, W

INC 084AZ78.28

\
VS-131.79 SRTD, CALC CMT, FREE SH, PYR I \\

LAMN, TRC IMBD GLAUC, SANDY,

INTGR POR, NO STN, NO FLOR, NO
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48004850 SLTY SH: 60% LTGY - ! v
MEDLTGY, FRl, FN TO NED GRN, W =1
SRTD, CALC CMT, FREE SH, PYR MRRSSS 06 21

LAMN, TRC IMBD GLAUC, SANDY, \

INTGR POR, NO STN, NO FLOR, NO \l

0 FLOR, SLOW LZY CUT, DIMYLW

RNG
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INC 0.55AZ 30.15

4850'4900": SLTY SH: 60% LTGY -

VS-13085 MEDLTGY, FRI, FN TO MED GRN, W

v
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SRTD, CALC CMT, FREE SH, PYR

LAMN, TRC IMBD GLAUC, SANDY,
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INTGR POR, NO STN, NO FLOR, NO - AAY

0 FLOR, SLOW LZY CUT, DIMYLW
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4900 5000'; SS: 45%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE SH, TRC
IMBD GLAUC, IMBD PYR, FREE
CAL, SILTY, INTGR POR, NO STN,
NO FLOR, NO O FLOR, WEAK LZY
CUT, DIM YLW RNG

5000-5100': SLTY SH: 40% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, FREE SH, PYR
LAMN, TRC IMBD GLAUC, FREE
CALC, SANDY, INTGR POR, NO
STN, NO FLOR, NO O FLOR, SLOW
LZY CUT, DIMYLW RNG
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‘Shannon (5100' MD - 5200' MD)
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INC 045AZ 100.95
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MD 5254 TVD 5232.25
| INC 0.25AZ 314,52
VS-128.54

MD 5240 TVD R207 9¢

5100-5200': SLTY SH: 85% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, FREE SH, PYR
LAMN, TRC FREE CALC, SANDY,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, SLOW LZY CUT, DIMYLW
RNG

5200-5300': SLTY SH: 85% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, FREE SH, PYR
LAMN, TRC FREE CALC, SANDY,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, SLOW LZY CUT, DIMYLW
RNG
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] 53005400 SLTY SH: 6% LTGY - ol

[{ | MEDLTGY, FRI, FN TO MED GRN, W -

||| SRTD, CALC T, FREE SH, PYR !

T LANN, TRC FREE CALC, SANDY, \

[| '] INTGR POR, NO STN, NO FLOR, NO 1

110 FLOR, SLOW LZY CUT, DIM YLW It
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- 5400-8500: SH: 50% MEDDRKGY -

[{ ] MEDLTGY, BLKY TO SUBBLKY, 1

H GRTY TO SLTY TXT FRM TO BRIT, \ .

H{--{ TRC FREE CAL, TRC IMBD PYR, NO <

11/ ST, No FLOR, SLow Lz cuT : *

- FNT DRKYL RNG '\ P
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5500-5600": SH: 85% MEDDRKGY -

MEDLTGY, BLKY TO SUBBLKY,

GRTY TO SLTY TXT, FRMTO BRIT,

TRC FREE CAL, NO STN, NO FLOR,

SLOWLZY CUT, FNT DRKYL RNG
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5600-5700'; SH: 85% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT, ol
TRC FREE CAL, NO STN, NO FLOR,
SLOWLZY CUT, FNT DRKYL RNG
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INC 0.64 AZ 5182

VS-127.04
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Shannon (5700' MD - 5800 MD!

5700-5800": SH: 90% MEDDRKGY -

\

N

MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
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MD 5846 TVD 582422
LINC 1.86 AZ 77 fi——] 2
VS-12461
WOB 8K
SP 3650
RPM 60
SPM 60/
o
MD 5916 TVD 580418
INC 201 AZ87.11
VS-1226
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[ 1201 AM
ll 10/18/13
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l) DAY 03; i INC 325 AZ 8285
7 WOBZLIK VS-12006
SP 2665
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TRC FREE CAL, NO SIN, NO FLOR,
SLOWLZY CUT, FNT DRKYL RNG

5800-5903": SH: 80% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRMTO BRIT,
TRC FREE CAL, NO STN, NO FLOR,
SLOWLZY CUT, FNT DRKYL RNG

TOOH @ 2:00 PM ON 1011713 @
5903' MD TO CHANGE BIT AND
MOTOR. TIH @ 7:30PM ON 10/17/13.
DRILLING AHEAD @ 11:15PM ON
101713 @ 5903 MD W/ BIT #2 8.75"
SECURITY MMDS55M S/N 12158447

TEEPEE BUTTES

503 MD 5881' TVD

5035930 SLTST: 60% PRED
DRKGY - MEDLTGY - 0CC WH, FRI,
FN TO MED GRN, W SRTD, CALC
CMT, FREE SILTY SH, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
FAST STRMG CUT, LT BRIYL RNG

5930-5960': SLTST: 70% PRED
DRKGY - MEDLTGY - OCC WH, FR,
FNTO MED GRN, W SRTD, CALC
CNIT, FREE SILTY SH & SS, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, FAST STRMG CUT, LT BRIYL
RNG

5960'-5990": SLTST: 90% PRED
DRKGY - MEDLTGY - OCC WH, FR,
FNTO MED GRN, W SRTD, CALC
CNIT, FREE SH & SS, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
FAST STRMG CUT, LT BRIYL RNG

5990-6020": SLTST: 90% PRED
DRKGY - MEDLTGY - OCC WH, FR,
FNTO MED GRN, W SRTD, CALC

CMT, FREE SH& TR SS, INTGR
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{ MD 6011 TVD 8859
l INC 79 AZ 903
(\ VS-115.52
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] MD 6059 TVD 60362
< INC 115242 7205
! V510750
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) MD G106 TVD 682
£ INC 1438AZ 7227
) V59736
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MD 6154TVD 61283
INC 1619 AZ 7577
VS-84%8
N
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,,°m‘;gmw£ MD 6201 TVD 617304
INC 1944 AZ81.03
VS-7073

FOR, NO SIN, NO FLUR, NO O
FLOR, FAST STRMG CUT, LT BRIYL
RNG

6020-6050': SLTST: 80% PRED
DRKGY - MEDLTGY - OCC WH, FR,
FNTO MED GRN, W SRTD, CALC
CNIT, FREE SH & SS, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
FAST STRMG CUT, LT BRIYL RNG

6050-6080": SLTST: 80% PRED
DRKGY - MEDLTGY - OCC WH, FR,
FNTO MED GRN, W SRTD, CALC
CNIT, FREE SH & SS, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
FAST STRMG CUT, LT BRIYL RNG

6080-6110': SLTST: 90% PRED
DRKGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, FREE
SS, INTGR POR, NO STN, NO FLOR,
NO O FLOR, FAST STRMG CUT, LT
BRIYL RNG

61106140 SLTST: 90% PRED
DRKGY - MEDLTGY, FRI, FN TO MEC
GRN, W SRTD, CALC CMT, FREE
SS, INTGR POR, NO STN, NO FLOR,
NO O FLOR, FAST STRMG CUT, LT
BRIYL RNG

6140-6170": SLTST: 90% PRED
DRKGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, FREE
SS, INTGR POR, NO STN, NO FLOR,
NO O FLOR, FAST STRMG CUT, LT
BRIYL RNG

6170-6200": SLTST: 90% PRED
DRKGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, FREE
SS, FREE PYR, INTGR POR, NO
STN, NO FLOR, NO O FLOR, FAST
STRMG CUT, LT BRIYL RNG

6200-6230': SLTST: 90% PRED
DRKGY - MEDLTGY, FRI, FN TO MEC
GRN, W SRTD, CALC CMT, FREE
SS, FREE PYR, INTGR POR, NO
STN, NO FLOR, NO O FLOR, FAST
STRMG CUT, LT BRIYL RNG
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6230-6260'; SLTST: 80% PRED B

DRKGY - MEDLTGY, FRI, FN TO MED :
GRN, W SRTD, CALC CMT, FREE

MD 6249 TVD 6217.83

INC 22.69AZ 8705 SS, FREE PYR, INTGR POR, NO s

VS-53.51 STN, NO FLOR, NO O FLOR, FAST o

CG 427

\
STRMG CUT, LT BRIYL RNG i

6260-6290': SLTST: 90% PRED

DRKGY - MEDLTGY, FRI, FN TO MEC

e N B, L,
W gy | W= |

GRN, W SRTD, CALC CMT, FREE

SS, FREE PYR, INTGR POR, NO

STN, NO FLOR, NO O FLOR, FAST 7

STRMG CUT, LT BRIYL RNG |

MD 6296 TVD 6260.57

INC 26.46 AZ 87.08=—

VS-33.97

6200-6320'; SLTST: 90% PRED <

DRKGY - MEDLTGY, FRI, FN TO MED

GRN, W SRTD, CALC CMT, FREE

SS, FREE PYR, INTGR POR, NO

STN, NO FLOR, NO O FLOR, FAST I

STRMG CUT, LT BRIYL RNG

“,--"

6320-6350': SLTST: 90% PRED

DRKGY - MEDLTGY, FRI, FN TO MED i

'\\\/

GRN, W SRTD, CALC CMT, FREE

SS, FREE PYR, INTGR POR, NO

MD 6344 TVD 630263 STN, NO FLOR, NO O FLOR, FAST

INC 31.11AZ 85 STRMG CUT, LT BRIYL RNG
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6350-6380": SLTST: 90% PRED

DRKGY - MEDLTGY, FRI, FN TO MED

GRN, W SRTD, CALC CMT, FREE

SS, FREE PYR, INTGR POR, NO

——
- N

STN, NO FLOR, NO O FLOR, FAST

STRMG CUT, LT BRIYL RNG ;

eepee Buttes (6380' MD - 6410 MD

¢

MD 6391 TVD 6342.01

INC 35.03AZ 86.33 6380'6410'; SLTST: 80% PRED

vs 147 DRKGY - MEDLTGY, FRI, FN TO MED

L~

GRN, W SRTD, CALC CMT, FREE e

—

SS, FREE PYR, INTGR POR, NO

STN, NO FLOR, NO O FLOR, FAST 4

STRMG CUT, LT BRIYL RNG

—

6410-6440": SLTST: 60% PRED

DRKGY - MEDLTGY, FRI, FN TO MED

e N

GRN, W SRTD, CALC CMT, FREE

SS, FREE PYR, INTGR POR, NO

STN, NO FLOR, NO O FLOR, FAST

STRMG CUT, LT BRIYL RNG

MD 6439 TVD 6380.59
INC 37.98 AZ89.24
Vs 433

64406470": SILTY SH: 50% A AN
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MD 6485 TVD 641613
INC 4082AZ 9092
V7242
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- MD 6533 TVD 646212
INC 2204AZ 9022
VS 10407
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f MD 6580 TVD 648598
INC 4575 AZ 899
VS 1357
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MD 6628 TVD 651803
] INC 5044 AZ 8817
t V517223
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eepee Buttes (6500 MD - 6530' MD)

Sharon Springs (6530' MD - 6560' MD)

Sharon Springs (6560' MD - 6590’ MD)

Niobrara A Chalk (6590' MD - 6620’
MD)

I ‘- .

Niobrara A Marl (6620' MD - 6650' MD)

NMEUURRGT = NMEULIGT, BLAT 1V
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, IMBD SLTST, FREE CAL,
TRC IMBD PYR, NO STN, 5% FLOR,
NO O FLOR, FAST STRMG CUT, FNT
DRKYL RNG

6470'6500': SH: 50% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE SLTST, TRC IMBD PYR, NO
STN, 5% FLOR, NO O FLOR, FAST
STRMG CUT, FNT DRKYL RNG

65006530': SH: 50% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE SLTST, TRC FREE BENT, TRC
IMBD PYR, NO STN, 5% FLOR, NO
0 FLOR, FAST STRMG CUT, FNT
DRKYL RNG
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SHARON SPRINGS
6337 MD 6454' TVD

65306560': SH: 85% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE SLTST, ABDT FREE BENT,
TRC IMBD PYR, NO STN, 5% FLOR,
NO O FLOR, FAST STRMG CUT, FNT
DRKYL RNG

65606590': SH: 90% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE SLTST, ABDT FREE BENT,
TRC IMBD PYR, NO STN, 5% FLOR,
NO O FLOR, FAST STRMG CUT, FNT
DRKYL RNG

NIOBRARA A CHALK
6597 MD 6497 TVD

6590'-6620':CHK: 60% V/LTGY -
MEDGY -DRKGY, BLKY TO
SUBBLKY, FXLN TO CHLKY, SFT,
CHK FRMWRK, IMBD PYRC SPEC,
FREE BENT, FREE SH, MOD
GYSHBLK STN, 10% LTOR FLOR,
FNT BLSHWT O FLOR, IMMED
STRMG CUT, BRIYL RNG
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GAS SCALE |
CHANGE: -350u TO.
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DIVISION
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NIOBRARA A MARL
6643 MD 6527 TVD

66206650': MRLST: 45% MEDDRKGY
- DRKGY, BLKY TO SUBBLKY, FXLN
TO CHLKY, FRMTO FRI, CHK
FRMWRK; IMBD CAL, FREE PYR,
FREE BENT, TT - PP POR, MOD
GRYSHBLK STN, 10% LTOR FLOR,
FNT BLSHWT O FLOR, IMMED
STRMG CUT, BRIYL RNG

66506680’ MRLST: 40% MEDDRKGY
- DRKGY, BLKY TO SUBBLKY, FXLN
TO CHLKY, FRM TO FRI. CHK
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T ™ FRMWRK, IMBD CAL, FREE PYR, 1\{ an
T ™ FREE BENT, TT - PP POR, MOD \
MD 6675 TVD 6546.31 o 7 T d ) '
INC 55.57 AZ 8751 ™7 ™ GRYSHBLK STN, 10% LTOR FLOR, \\\ ~
Vs2073 T i FNT BLSHWT O FLOR, IMMED Sy T
™ g STRMG CUT, BRIYL RNG J =
TT ™o j 1
T ™7 6680-6710'; MRLST: 45% MEDDRKGY ', ! -
ToT W - DRKGY, BLKY TO SUBBLKY, FXLN . -
T g TO CHLKY, FRM TO FRI, CHK =
T ™o FRMWRK, IMBD CAL, FREE PYR, TS T =
Sl ™ T FREE BENT, TT - PP POR, MOD I
ToT W GRYSHBLK STN, 10% LTOR FLOR, |~ MD678|—| G U 35-
™I o FNT BLSHWT O FLOR, IMMED WT103 T ojL00__
T ™o STRMG CUT, BRIYL RNG 77 s 3101 goL92—
T ™o 4 PHOT—T—CAKE 110
m T T 67106740 NRLST: 45% MEDDRKGY )| e GELS 1T
v ™o - DRKGY, BLKY TO SUBBLKY, FXLN I o AR
~ g ™ TO CHLKY, FRM TO FRI, CHK :n] T rogs e
MD 6723 TVD 657135 Ty T FRMWRK, IMBD CAL, FREE PYR, T
INC 61.49AZ 879 - il T FREE BENT, TT - PP POR, MOD S== o A CG 1474u
Vs 2064 T ™o GRYSHBLK STN, 10% LTOR FLOR, <
T T FNT BLSHWT O FLOR, IMMED | A
T T STRMG CUT, BRIYL RNG i \
e ™ it X s
=T ™ e 11/ e e
i : T : | /. - =
- T T T T | /// ”
T m VA

6750
E|

END OF VERTICAL LOG @ 6750' MD

ON 10/18/13. CONTINUED ON

HORIZONTAL LOG.




