HORIZON

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: Renee Clackler
Noble Energy Inc.

Mud Logging Details

Logger: Sam Stelzer &
Scott Haney
Log Interval: 2500' MD to 6800 MD
Start Date: June 15,2015
Release Date: June 21,2015
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06/16/15 W/BIT #2 8.75" HDBS SF56
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FLOR, NO O FLOR, NO CUT, NO
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TOOH @ 3:30 PM ON 06/16/15 @
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MOTOR.

TIH @ 7:00 PM ON 06/16/2015.
RESUMED DRILLING @ 9:30 PM ON
06/16/2015 W/BIT #3 8.75" SMITH
SDi519 S/N JUs496 IN @ 4815’ MD
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[T 5700' MD- 5800° MD: SILTY SH: 90%:
HH-H LTGY - MEDLTGY, FRI, FN TO MED ] )
(|| GRN, W SRTD, CALC CMT, TRC § VY
1| FREE CALC, IMBD PYR, TRC IMBD L S




MD 5804 TVD 578481
INC 09 AZ 196.18
VS-282.44
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LMD 5898 TVD 5678.76—
INC 166 AZ 21334
VS-231.45
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! MD 5993 TVD 547375
\ INC 1.74AZ 19488
| | VS-230.26
|g HOP (F
G

Shannon (5900' MD - 6000' MD!

GLAUG, SILTY, INTGR POR, NO
STN, NO FLOR, NO O FLOR, SLOW
LZY CUT, DIMYLW RNG

5800 MD- 5900' MD: SILTY SH: 75%:
LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, TRC
FREE CALC, IMBD PYR, TRC IMBD
GLAUC, SILTY, INTGR POR, NO
STN, NO FLOR, NO O FLOR, SLOW
LZY CUT, DIMYLW RNG

5900 MD- 6000' MD: SILTY SH: 60%:
LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, TRC
FREE CALC, IMBD PYR, TRC IMBD
GLAUC, SILTY, INTGR POR, NO
STN, NO FLOR, NO O FLOR, SLOW
LZY CUT, DIMYLW RNG
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TEEPEE BUTTES

6014' MD 5995 TVD

1
—

-~ Yreepee Buttes (6000' MD - 6100' MD

o i e I S S Y

6000" MD- 6100' MD: SILTY SH: 55%:

LTGY - MEDLTGY, FRI, FN TO MED

GRN, W SRTD, CALC CMT, TRC

FREE CALC, IMBD PYR, TRC IMBD

MD 6083 TVD 6068.68

GLAUC, SILTY, SANDY, INTGR POR,

INC 253 AZ 214.11

VS-2864 NO STN, NO FLOR, NO O FLOR,

MOD LZY CUT, LT BRIYL RNG
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SWITCHING TO 30FT SAMPLE

INTERVAL

6100 MD- 6200' MD: SILTY SH: 50%:

MD 6182TVD 616257 LTGY - MEDLTGY, FRI, FN TO MED

LT T T—TT

INC 323 AZ 237.08 GRN, W SRTD, CALC CMT, TRC

VS-25.18

FREE CALC, IMBD PYR, TRC IMBD

GLAUC, SILTY, SANDY, INTGR POR,

ROP SCALE NO FLOR, NO O FLOR, MOD LzY

CUT, LT BRIYL RNG

CHANGE: 0TO

| EER

)
T

6200' MD- 6230' MD: SILTY SH: 50%:

LTGY - MEDLTGY, FRI, FN TO MED

GRN, W SRTD, CALC CMT, TRC

FREE CALC, IMBD PYR, TRC IMBD

GLAUC, SILTY, SANDY, INTGR POR,

NO STN, NO FLOR, NO O FLOR,

MOD LZY CUT, LT BRIYL RNG
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INC 824 AZ 260.74
VS-2071

n 1 J A B .

Fasd

1 IRl |

WOB 19.5K_
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SPM 78/78—
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MD 6277 TVD 6256.65
INC 1087 AZ 265.07
Vs-21278

MD 6324 TVD 630266
INC 12.76 AZ 266.77
VS-203.17

1
—

| A~

I T

MD 6372TVD 6349.16
INC 15.89 AZ 267.53
VS-191.3

Teepee Buttes (6380 MD - 6410' MD)

A

6230' MD- 6260' MD: SILTY SH: 70%:
LTGY - MEDLTGY, FRI, FN TO MED
GRN, W SRTD, CALC CMT, TRC
FREE CALC, IMBD PYR, TRC IMBD
GLAUC, SILTY, SANDY, INTGR POR,
NO STN, NO FLOR, NO O FLOR,
MOD LZY CUT, LT BRIYL NG

6260’ MD-6200' MD: SLTST: 50% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR, TRC
IMBD GLAUC, SANDY, TRC FREE
SLTYSH, INTGR POR, NO STN, NO
FLOR, NO O FLOR, MOD LzY CUT,
LT BRIYL RNG

6290' MD-6320' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
SANDY, TRC FREE SLTYSH, TRC
IMBD GLAUC, INTGR POR, NO STN,
NO FLOR, NO O FLOR, MOD LZY
CUT, LT BRIYL RNG

6320’ MD-6350' MD: SLTST: 60% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
SANDY, TRC FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, MOD LZY CUT, LT BRIYL RNG

6350’ MD-6380' MD: SLTST: 70% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
SANDY, TRC FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, MOD LZY CUT, LT BRIYL RNG

6380' MD-6410' MD: SLTST: 75% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
SANDY, TRC FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, MOD LZY CUT, LT BRIYL RNG

6410' MD-6440' MD: SLTST: 65% LTGY
- MEDLTGY, FRI, FN TO MED GRN,
W SRTD, CALC CMT, TRC PYR,
SANDY, TRC FREE SLTYSH, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, MOD LZY CUT, LT BRIYL RNG

A1AN' MD-RA70' MD: SIT]T: RRL I TRY
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- MEDLTGY, FRI, FN TO MED GRN, IR0

W SRTD, CALC CMT, TRC PYR, MR

|
SANDY, TRC FREE SLTYSH, INTGR O

POR, NO STN, NO FLOR, NO O

FLOR, MOD LZY CUT, LT BRIYL RNG

- T

MD 6466 TVD 6438.28

INC 21.07 AZ 270.16

VS-161.52

o

6470' MD-6500' MD: SLTST: 60% LTGY

- MEDLTGY, FRI, FN TO MED GRN,

W SRTD, CALC CMT, TRC PYR,

SANDY, TRC FREE SLTYSH, INTGR

s — -

POR, NO STN, NO FLOR, NO O

FLOR, MOD LZY CUT, LT BRIYL RNG
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|

|

\
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]
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1G,C1-C4 27

6500" MD-6530' MD: SLTST: 55% LTGY [ -300uTO 2700u

|
|
\l GAS SCALE CHANGE:
[
\

MD 6513 TVD 6481.71

- MEDLTGY, FRI, FN TO MED GRN, t—y (300 UNITS/DIVISION)
{

INC 289AZ 27309 W SRTD, CALC CMT, TRC PYR, [ ]

VS-143.58

ST 1
SANDY, TRC FREE SLTYSH, INTGR 7! > CG 1111u

POR, NO STN, NO FLOR, NO O M ’

FLOR, MOD LZY CUT, LT BRIYL RNG

L~

L

6530 MD-6560' MD: SLTYSH: 60% -

Nl

SUBBLKY TO SUBSPLT, SLTY TO F ' \\ \
TXT, FREE CALC, IMBD PYR, FREE h \I

SLTST, NO STN, TRC MIN FLOR, (R}

FNT BLSHWT O FLOR, MOD LzY

CUT, LT BRIYL RNG : (

FSveron Sorngs (a0 WD sa10 6560 MD-65%0 ID: SLTYSH: 80% SUBBLKY ! O

MD 6561 TVD 6525.19

- MD) TOSUBSPLT, SLTY TOF TXT, FREE CALC,

INC 26.2AZ 270.38

A

|
| \
VS.1233 IMBD PYR, ABDT FREE BENT, FREE SLTST, P e ==

NOSTN, TRC MIN FLOR, FNT BLSHWT O ,[ e

FLOR, IMMED STRMG CUT, HVY BLSHWT v

RNG

N

SHARON SPRINGS

6576' MD 6538 TVD \

-

-

659" MD-6614' MD: SLTYSH: 85% SUBBLKY \\

TOSUBSPLT, SLTY TOF TXT, FREE CALC, . X S

IMBD PYR, FREE BENT, 15% FREE MRLST, NO \

STN, TRC MIN FLOR, FNT BLSHWT O FLOR,

e
/

IMMED STRMG CUT, HVY BLSHWT RNG 300

WOB 26.6K

|

PP 35%

RPM 0 TOOH @ &:00AM ON 0611715 @ 6614 MD DUE

SPM 72 TOLACK OF BUILD RATES. Y

—~J_|

gl TIH @ 12:15 PM ON 06/17/2015. RESUMED B N

DRILLING @ 3:15PM ON 06/17/2015 W/BIT #4

MD 6616 TVD 65738 875" SMITH SDIS19SIN JK1910IN @ 6614' MD TG 325u_(CG MASKED [DEPTH 6614

INC 2927 AZ 26427 BY TG WT 10.75

= —HNiobrara A Chalk (6614 MD - 660 “\‘ VIS 37.
= S

WOB 27.6K—Jll V59774

opetd

PP 353)

» N PH9
S rim NIOBRARA A CHALK )

FIL7.8
6620' MD 6577 TVD 4

SPM 7272

/"\'
\

- CL 2200
6614' MD-6650' MD: CHK: 80% MOTT LTGY -

3 CAL 40
MEDDRKGY, BLKY TO SUBBLKY, GRTY TO

S H20 83.5-
SLTY TXT, FRM TO BRIT, TRC FREE BENT, OIL 05—
TRC IMBD CALC, TRC IMBD PYR, 20% FREE !

OFLOR, IMMED STRMG CUT, HVY BLSHWT : GELS 4119/

RNG PV

Ly

6650

Niobrara A Marl (6650’ MD - 6630' MD) CK1/0

SOL 10.7!

MD 6655 TVD 6606.97

NIOBRARA AMARL ;

3
MRL, NO STN, TRC MIN FLOR, FNT BLSHWT (j (] LGS 26.18

\

\

l

\

)

;'

] INC 34.57 AZ 264.05 //

6654' MD 6606' TVD |

~

VS-77.19

6650 MD-6680' MD: MRST: 70% MEDDRKGY - [ 4

MEDLTGY,BLKYTO SUBBLKY, GRTY TO [

e

SLTY TXT, FRM TO BRIT, FREE CALC, TRC )
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4949444 444944

FEEEEEREEEEEE
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EEEEEEEEEEEE

B R R i |

FREE BENT, IMBD PYR, 30% FREE CHK, NO = 4




[ g [ "'UB VLK Frorrlr ™ T STN, TRC MIN FLOR, FNT BLSHWT O FLOR, ]
PP %% W Y R A IMMED STRMG CUT, HVY BLSHWT RNG
lRpMn f R A N\
LU : T I
—k-SPM 7271 s i Y
[ ™ : m ™ : : )
) TR T T !
/ u : T e T
s
__h } A L T \\ \‘
e T T T T 6630 MD-6710' MD: MRST: 80% MEDDRKGY - Y
R ) g MEDLTGY,BLKYTO SUBBLKY, GRTY TO Tl
W Y SLTY TXT, FRM TO BRIT, FREE CALC, TRC {
Y TpTprrn T FREE BENT, IMBD PYR, 20% FREE CHK, NO [
| L L STN, TRC MIN FLOR, FNT BLSHWT O FLOR, | N
\) WOB B.0K F A L IMMED STRMG CUT, HVY BLSHWT RNG \\ -
. T T T T Y
(PP 3684 L W CG 107u
T Vi
SH-RPM 0| M D2
9 SPM 72 WAL W e
[ e T T T M <
j : ™ : T : :. \ -
i R L i
R 6710 MD-6740' MD: MRST: 5% MEDDRKGY -
T ™I MEDLTGY,BLKYTO SUBBLKY, GRTY TO
)] W UL U SLTY TXT, FRM TO BRIT, FREE CALC, TRC NN
L L FREE BENT, IMBD PYR, 45% FREE CHK, NO N
A STN, TRC MIN FLOR, FNT BLSHWT O FLOR, TTTT,
) WL i IMMED STRMG CUT, HVY BLSHWT RNG [ ( \
s
WL \
e 5 T Niobrara B Chalk (6740' MD - 6770 . \ )
\ ] l D) P T NIOBRARA B CHALK H -
o l ' 6742 MD 6671 TVD Vo
5 ur \
\ MDE7SOTVD 667664 | < s f
) INC 50.74AZ 271.05 ™ t 1
VS-13.12 : 6740' MD-6770' MD: CHK: 60% MOTT LTGY - -
c il MEDDRKGY, BLKY TO SUBBLKY, GRTY TO ru
5 - ™ SLTY TXT, FRM TO BRIT, TRC FREE BENT, 7
7 e T TRC IMBD CALC, TRC IMBD PYR, 40% FREE k{ ~
7 o MRL, NO'STN, TRC MIN FLOR, FNT BLSHWT (I
. OFLOR, IMMED STRMG CUT, HVY BLSHWT ) A
[ r Ty RNG !
1,‘J b . |
T T Y
l R Y L (K -
| YA WL g L. U \
I L lr L g T : o I[j )] /]
P I TaT] 6770' MD-6300' MD: MRST: 70% MEDDRKGY - 1
j 7 TriwR T MEDLTGY,BLKYTO SUBBLKY, GRTY TO 4
TeTR T SLTY TXT, FRM TO BRIT, ABNT FREE CALC,
13 WOB 3.2k L L TRC FREE BENT, IMBD PYR, 40°% FREE CHK,
PP 3503 i NOSTN, TRC MIN FLOR, FNT BLSHWT 0 . 1
ToTR TS FLOR, IMMED STRMG CUT, HVY BLSHWT :
( RPM (| R L RNG i L
" {SPM 7272 TrTREIT] A
HOP {FLHN) gﬂ 3 L300 TG, G1-C4
Gamn:h(AE\

END OF VERTICAL LOG @ 6800' MD

ON 06/17/2015, CONTINUED ON

HORIZONTAL LOG




