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
1625 Broadway
Suite 2200
Denver, Colorado 80202

Geologist: Holly Duncan
Noble Energy Inc.

Mud Logging Details

Logger:

Log Interval:
Start Date:
Release Date:
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2500' MD to 6680' MD
April 10, 2014
April 15,2014
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Well Name: Wells Ranch
AE30-65-1HNC

Location

County:
State

Drilling Rig:
Total Depth:
TD Date:
Formation:
KB Elevation:
GR Elevation:
API Number:
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2500- 2600": SLTST: 60% LTGY -

SANDY, TRC IMBD PYR, TRC IMBD
GLAUC, IMBD SS LAMN, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG
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2700'- 2800': SS: 70%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, SILTY, TRC IMBD
PYR, TRC IMBD GLAUC, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG

2600'- 2900': SS: 80%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, SILTY, TRC IMBD
PYR, TRC IMBD GLAUC, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RNG
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FREE CALC, SILTY, IMBD PYR, TRC
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LTKGY - OPQ, MOD CONS, FNTO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, FREE PYR, TRC
FREE CALC, SILTY, IMBD PYR, TRC
IMBD GLAUC, FREE SLTY SH,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, NO CUT, NO RNG

3900~ 4000 SLTST: 70% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
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GLAUC, FREE SLTY SH, IMBD SS
LAMN, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, NO
RNG

¥

)
]
\)
Vo
3
1
[
JHIR
1
] o
4
]
1
)
T 3
[ N
7 }
\I' 1
Iy = = [CG
]
1
]
1
\
\
\
\
CG 212u
1-C4
}
]
J ]
1 7
| '
[ [ [*
| | [y
[ | [
1 T3




I

- |-
o = =

AParicnen (4000 WD - 4100 WD

4000'- 4100": SLTST: 80% LTGY -
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JSussex (4600' MD - 4700' MD) &5

4500~ 4600': SS: 50%: PRED GY -
LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, SILTY, TRC IMBD
PYR, TRC IMBD GLAUC, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, NO CUT, NO RING

4500~ 4600': SLTST: 75% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
IMBD PYR, IMBD SS LAMN, FREE
SLTY SH, INTGR POR, NO STN, NO
FLOR, SLOW LZY CUT, DIMYLW
RNG
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MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
IMBD PYR, IMBD SS LAMN, FREE

PREE

o ———

- | | [ FPa e |-

LA
A
| —

P

ALl et S TN -

- |

| - -

T~ 1




W9 l/&2 Nho

DAY (2

11

WOB 16.7K——

PP 3679

RPM 60

SPM 67/67

]

NREP

MD 4766 TVD 47426
INC 9.46 AZ 336.19
V5 151.86

- YSussex (4700 WD - 4800 WD

MD 4861 TVD 4836.42
INC 861AZ 335.93
V515829

Shannon (4800' MD - 4900' MD

oLIT o, INIUR FUR, NU SIN, NV
FLOR, SLOW LZY CUT, DIMYLW
RNG

4700'- 4800": SLTST: 75% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
IMBD PYR, IMBD SS LAMN, FREE
SLTY SH, INTGR POR, NO STN, NO
FLOR, SLOW LZY CUT, DIMYLW
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SHANNON
4852 MD 4827 TVD

4800~ 4900': SLTST: 50% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
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IMBD PYR, IMBD SS LAMN, INTGR
POR, NO STN, NO FLOR, SLOW
LZY CUT, DIMYLW RNG
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MD 5619 TVD 5590.84
INC 2.13AZ 32561
V§19%0.19

[Shannon (5600 MD - 5700' MD){

-

WOB 14.5K |

PP 3066

RPM 60

SPM 67/67

MD 5714 TVD 56858
INC 1.42AZ 3256
V§191.92

pee Buttes (5700 MD - 5800 MD)

5500 5600': SILTY SH: 60%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR, SILTY,
FREE SH, TRC FREE SS, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, SLOW LZY CUT, DIMYLW
RNG

5600- 5700': SILTY SH: 70%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR, SILTY,
FREE SH, TRC FREE SS, INTGR
POR, NO STN, NO FLOR, NO O
FLOR, SLOW LZY CUT, DIMYLW
RNG

TEEPEE BUTTES
5709' MD 5681 TVD

5700 5800': SILTY SH: 70%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR, SILTY,

FREE SH, TRC FREE SS, INTGR
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MD 5809 TVD 5780.78

INC 094AZ 322.3

VS193.11

MD 5857 TVD 5828.77

INC 081 AZ 312.55

VS 19361

1

w——

MD 5919 TVD 5890.76

INC 0.65 AZ 302.66

VS1%4.25

|~ ——

MD 5997 TVD 5968.68

0P [F

INC 417 AZ 277.03
V§197.45

POR, NU SIN, NU FLUR, NO O
FLOR, SLOW LZY CUT, DIMYLW
RNG

5800 5900': SILTY SH: 75%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR,
SANDY, SILTY, FREE SH, TRC FREE
SS, INTGR POR, NO STN, NO FLOR,
NO O FLOR, SLOW LzY CUT, DIM
YLW RNG

TOOH @ 5:45AM ON 4/11/14 @ 5914'
MD TO PICK UP CURVE BHA. TH @
9:00AM ON 4/11/14. RESUMED
DRILLING @ 11:30 AM ON 4/11/14 W/
BIT #28.75" SMITH SDi519 HPX
SIN JJ1355IN @ 5914' MD

SWITCH TO 30" SAMPLE INTERVAL

5900 5930': SILTY SH: 75%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR,
SANDY, SILTY, FREE SH, TRC FREE
SS, INTGR POR, NO STN, NO FLOR,
NO O FLOR, SLOW LzY CUT, DIM
YLW RNG

5930 5960': SILTY SH: 65%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR,

SS, INTGR POR, NO STN, NO FLOR,
IMMED STRMG CUT, BRIYL RNG

5960'- 5990': SILTY SH: 65%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR,
SANDY, SILTY, FREE SH, TRC FREE
SS, INTGR POR, NO STN, NO FLOR,
NO O FLOR, IMMED STRMG CUT,
BRIYL RNG

5990- 6020': SILTY SH: 70%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR,

SANDY, SILTY, FREE SH, TRC FREE
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SANDY, SILTY, FREE SH, TRC FREE
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59, INTGR POR, NO STN, NO FLOR, 1

- -

NO O FLOR, IMMED STRMG CUT, i

BRIYL RNG '

|

‘l
6020'- 6050': SILTY SH: 55%: LTGY - \
MEDLTGY, FRI, FN TO MED GRN, W o l

SRTD, CALC CMT, IMBD PYR,

SANDY, SILTY, FREE SH, TRC FREE

[
SS, INTGR POR, NO STN, NO FLOR, \
NO O FLOR, IMMED STRMG CUT, l’

BRIYL RNG

MD 6045 TVD 6016.36

INC 8.85AZ 26841 6050 6080'; SILTY SH: 60%: LTGY - A S CG 743u

VS 20288 MEDLTGY, FRI, FN TO MED GRN, W

SRTD, CALC CMT, IMBD PYR,

SANDY, SILTY, FREE SH, TRC FREE

SS, INTGR POR, NO STN, NO FLOR, ' \| 1

NO O FLOR, IMMED STRMG CUT,

A I B P I g g e SR

BRIYL ANG | -

STOOH @ 1:15PM ON 4/11/14 @ 6083

MD TO REPAIR STANDPIPE. TH @

6:30PM ON 4/11/14. RESUMED

I —

DRILLING @ 7:00 PM ON 4/11/14 W/

BIT #28.75" SMITH SDi519 HPX

TG 743u

pee Buttes (6080 MD - 6110 MD)

e SIN JJ1355IN @ 5914' MD

k!

(]

9

S MD 6083

WOB 24.5K

TOOH @ 10:15PM ON 4/11/14 @ 6100

)
\
[ S
\/\A—_' [
g
. WT 100

- \_',;—\/- -
3

PP 3970

RPM 20 MD 6091 TVD 6061.62 MD TO CHANGE OUT MWD TOOLS. ] VIS |

INC 11.75AZ 268.39

SPM 67/67 VS 211.09

]
TIH @ 1:30AM ON 4/12/14. RESUMED S - PHY0
L1 /

DRILLING @ 4:15 AMON 412114 W/ TG 362u__FIL 7.4

NE=
[

1201 AM

g™

BIT #28.75" SMITH SDi519 HPX MD 6100 Ct 2100—

4122014 SIN JU1355IN @ 5914' MD WT 10.00—_CAL 600"

-t
& | -

1414 FT/24 HRS- VIS H20 91.5_

6080 6110 SILTY SH: 50%: LTGY -

MEDLTGY, FRI, FN TO MED GRN, W o | 90L82

SRTD, CALC CMT, IMBD PYR, A il CAKE 20

CL AW e s gy

L L
1=

SANDY, SILTY, FREE SH, TRC FREE

c ek
CAL &, PV 10.0__

SS, INTGR POR, NO STN, NO FLOR, II H20 91.6—

NO O FLOR, IMMED STRMG CUT,

ool YP10—

SOL 8.1

>

6110- 6140 SILTY SH: 55%: LTGY - CAKE 20

I
]

BRIYL RNG : \\
\
\

MEDLTGY, FRI, FN TO MED GRN, W GELS 4/18/24

SRTD, CALC CMT, IMBD PYR,

PV 9.0

SANDY, SILTY, FREE SH, TRC FREE YP 10.0

MD 6139 TVD 6108.24

INC 15,63 AZ 263.44 SS, INTGR POR, NO STN, NO FLOR,

Ivcv - (= ™

NO O FLOR, IMMED STRMG CUT,  fuf Y

Vs22243 3

Q

G 480u

BRIYL RNG

6140- 6170': SILTY SH: 55%: LTGY -

e

MEDLTGY, FRI, FN TO MED GRN, W

SRTD, CALC CMT, IMBD PYR,

SANDY, SILTY, FREE SH, TRC FREE I\ v

T e e

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

NO O FLOR, IMMED STRMG CUT, \WA)

BRIYL RNG \

| —
-

6170 6200': SILTY SH: 65%: LTGY -

MEDLTGY, FRI, FN TO MED GRN, W |

MD 6186 TVD 6153.17 SRTD, CALC CMT, IMBD PYR,

SANDY, SILTY, FREE SH, TRC FREE

INC 18.54 AZ 265.93

—— —

SS, INTGR POR, NO STN, NO FLOR, {

V§236.19

-

NO O FLOR, IMMED STRMG CUT,

.\

BRIYL RNG }

Y
~

- - -

6200 6230': SILTY SH: 75%: LTGY -

I .

| 1|
L 1

MEDLTGY, FRI, FN TO MED GRN, W

SRTD, CALC CMT, IMBD PYR,

L
L

|

SANDY, SILTY, FREE SH, TRC FREE

SS, INTGR POR, NO STN, NO FLOR,

NO O FLOR, IMMED STRMG CUT, Il L

BRIYL RNG —




1

MD 6234 TVD 6198.41
INC 2049 AZ 266.24
VS 25215

n
||

MD 6281TVD 6242.13
INC 22.54 AZ 266.89
VS§269.32

]

A

—~——

MD 6329 TVD 6285.89
INC 25.96 AZ 265.64
VS 288.94

L—4—T T

ilh\/\_/—/‘\/_’

MD 6375 TVD 6326.87
INC 28.05AZ 2634
VS 309.76

A

L

\\_/’_'\

\L/

MD 6423 TVD 6368.34
INC 324 AZ 272.57
VS 3339

pee Buttes (6380' MD - 6410' MD)

Sharon Springs (6410' MD - 6440' MD)

6230'- 6260": SILTY SH: 70%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR,
SANDY, SILTY, FREE SH, TRC FREE
SS, INTGR POR, NO STN, NO FLOR,
NO O FLOR, IMMED STRMG CUT,
BRIYL RNG

6260'- 6200': SILTY SH: 70%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR,
SANDY, SILTY, FREE SH, TRC FREE
SS, INTGR POR, NO STN, NO FLOR,
NO O FLOR, IMMED STRMG CUT,
BRIYL RNG

6290'- 6320': SILTY SH: 65%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR, TRC
SANDY, SILTY, FREE SH, TRC FREE
SS, INTGR POR, NO STN, NO FLOR,
NO O FLOR, IMMED STRMG CUT,
BRIYL RNG

6320'- 6350': SILTY SH: 70%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR, SILTY,
FREE SH, INTGR POR, NO STN, NO
FLOR, NO O FLOR, IMMED STRMG
CUT, BRIYL RNG

6350 6380": SILTY SH: 60%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR, TRC
FREE BENT, SILTY, FREE SH,
INTGR POR, NO STN, 5% FLOR, NO
0 FLOR, IMMED STRMG CUT, BRIYL
RNG

6360 6410': SILTY SH: 60%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR, TRC
FREE BENT, SILTY, FREE SH,
INTGR POR, NO STN, 10% FLOR,
NO O FLOR, IMMED STRMG CUT,
BRIYL RNG

SHARON SPRINGS

6427 MD 6372 TVD

6410 6440 SILTY SH: 55%: LTGY -
MEDLTGY, FR, FN TO MED GRN, W
SRTD, CALC CMT, IMBD PYR, TRC
FREE BENT, SILTY, FREE SH,
INTGR POR, NO STN, 10% FLOR,
NO O FLOR, IMMED STRMG CUT,
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] MD G470 TVD 64068
S INC 37.71 AZ 27392
S VS 36087
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MD 6565 TVD 647434
3 INC 5022AZ 27154
{ V542739
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{ MD 6613 TVD 650281
INC 5697 AZ 268.86
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Niobrara A Marl (6500' MD - 6530' MD)

Niobrara B Marl (6650' MD - 6680' MD)

6440'6470': CHK: 65% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE BENT, IMBD CALC, IMBD
PYR, 35% FREE MRL, NO STN, 5%
FLOR, NO O FLOR, IMMED STRMG
CUT, BRIYL RNG

NIOBRARA A CHALK

6469' MD 6406' TVD

64706500 CHK: 70% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE BENT, IMBD CALC, IMBD
PYR, 30% FREE MRL, NO STN, 5%
FLOR, NO O FLOR, IMMED STRMG
CUT, BRIYL RNG

NIOBRARA A MARL

6510 MD 6437 TVD

6500-6530": MRST: 70% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
IMBD PYR, FREE BENT, IMBD
CALC, 30% FREE CHK, NO STN, 5%
FLOR, NO O FLOR, IMMED STRMG
CUT, BRIYL RNG

65306560': MRST: 80% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
IMBD PYR, FREE BENT, IMBD
CALC, 20% FREE CHK, NO STN, 5%
FLOR, NO O FLOR, IMMED STRMG
CUT, BRIYL RNG

65606590’ MRST: 80% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
IMBD PYR, FREE BENT, IMBD
CALC, 20% FREE CHK, NO STN, 5%
FLOR, NO O FLOR, IMMED STRMG
CUT, BRIYL RNG
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NIOBRARA B CHALK
6596' MD 6493 TVD

6590'-6620': CHK: 55% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE BENT, IMBD CALC, IMBD
PYR, 45% FREE MRL, NO STN, 10%
FLOR, NO O FLOR, IMMED STRMG
CUT, BRIYL RNG

66206650': CHK: 60% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE BENT, IMBD CALC, IMBD
PYR, 40% FREE MRL, NO STN, 10%
FLOR, NO O FLOR, IMMED STRMG
CUT, BRIYL RNG
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NIOBRARA B MARL
6662 MD 6526' TVD

6650'-6680" MRST: 55% MEDDRKGY -
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6700

MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
IMBD PYR, FREE BENT, IMBD
CALC, 45% FREE CHK, NO STN, 5%
FLOR, NO O FLOR, IMMED STRMG
CUT, BRIYL RNG

END OF VERTICAL LOG @ 6680' MD
ON 4/12/14. CONTINUED ON
HORIZONTAL LOG.




