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WELL LOGGING
GEOSTEERING

7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax 866.534.4559
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Customer Information

Well Information

Operator:

Geologist:

Noble Energy Inc.

1625 Broadway

Suite 2200

Denver, Colorado 80202

Renee Clackler
Noble Energy Inc.

Mud Logging Details

Logger:

Sam Stelzer &
Scott Haney

Log Interval: 2500' MD to 6900’ MD
Start Date: May 30,2015
Release Date: Junes,2015
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Well Name:

Location:

County:
State:

Drilling Rig:
Total Depth:
TD Date:
Formation:
KB Elevation:
GR Elevation:
API Number:
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Parkman (4200' MD - 4300' MD!

* Fussox (4300 MD - 4400 WD

4200- 4300": SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, ABNT FREE
CALC, SANDY, TRC IMBD PYR,
ABNT IMBD GLAUC, FREE SLTY SH,
IMBD SS LAMN, INTGR POR, NO
STN, NO FLOR, NO FLOR, NO 0
FLOR, NO CUT, DIM YLW RNG
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CUT, DIM YLW RNG

— ] -

L L ]

-l o | e =] e |

-

~

R N e S N
I~

I -

L i I

CG 1i1u

t—r—

) 4

- - s | - N N
E SN aEe

TG,

I ILE R JES

N

CG 103

L d




MD 4473 TVD 4439.07

INC 856 AZ 19.73

VS-99.61

MD 4567 TVD 4531.93

INC 931 AZ 11.2

VS-102.15

MD 4662 TVD 4625.77

INC 862AZ7.62

VS-103.25

[Sussex (4600 MD - 4700 MD)

4400 4500'; SILTY SH: 40%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, FREE CALC,
IMBD PYR, IMBD GLAUC, SILTY,
SANDY, INTGR POR, NO STN, NO
FLOR, NO O FLOR, NO CUT, DIM
YLW RNG

4500- 4600'; SS: 60%: PRED GY -

LTKGY - OPQ, MOD CONS, FN TO
MED GRN, SUBANG, W TO MODY
SRTD, CALC CMT, SILTY, TRC IMBD
PYR, TRC IMBD GLAU, INTGR POR,
NO STN, NO FLOR, NO O FLOR, NO
CUT, DIM YLW RNG

4600- 4700'; SILTY SH: 50%: LTGY -
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MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
SANDY, TRC IMBD PYR, FREE SLTY
SH, IMBD SS LAMN, INTGR POR,
NO STN, NO FLOR, NO FLOR, NO O
FLOR, NO CUT, DIM YLW RNG
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MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
SANDY, TRC IMBD PYR, FREE SLTY
SH, IMBD SS LAMN, INTGR POR,
NO STN, NO FLOR, NO FLOR, NO O
FLOR, NO CUT, DIM YLW RNG
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5070 MD 5029 TVD

5000- 5100": SLTST: 60% LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, SANDY, TRC
IMBD PYR, FREE SLTY SH, IMBD
SS LAMN, INTGR POR, NO STN, NO
FLOR, NO FLOR, NO O FLOR, NO
CUT, DIM YLW RNG
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[Shannon (5300 MD - 5400' MD)

- |- | - | e

5300 5400': SILTY SH: 90%: LTGY -
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MEDLTGY, FRI, FN TO MED GRN, W CG 819u__\
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H{ Lzv cut, DmyLw RNG e
i .
1N >
£ n
MD 5701 TVD 565349 18
INC 10.73AZ 21.72 1 i
VS-133.44 1
] i
T
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i
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. H-H 570- 5800: SILTY SH: 70%: LTGY - :m
[I'T{ MEDLTGY, FRI, FN TO MED GRN, W '
§ HH--{ SRTD, CALC CNT, TRC FREE CALC, :m
| [17{ IMBD PYR, SILTY, TRC FREE SS, et
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|
I’ MD 5796 TVD 574743
INC 6.9 AZ 13.89——
|g VS-13672
(
\
|
]
/
N\
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/
|
|
[
[
\
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/
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\
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\
]
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\
)
( MD 5890 TVD 5841.07
' INC373AZ 1525
, VS-13802
]
|
]
[
|
‘|
|
- \
1 |
]
|
]
MD 5985 TVD 53595
INC 221 AZ02
VS-1384
|
|
]

[Shannon (5900 MD - 6000' MD);

NIV FV, NV ITIN, WV TRVR, WV
0 FLOR, SLOW LZY CUT, DIMYLW
RNG

5800 5900': SILTY SH: 80%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
IMBD PYR, SILTY, INTGR POR, NO
STN, NO FLOR, NO O FLOR, SLOW
LZY CUT, DIMYLW RNG

5900 6000°: SILTY SH: 80%: LTGY -
MEDLTGY, FRI, FN TO MED GRN, W
SRTD, CALC CMT, TRC FREE CALC,
IMBD PYR, SILTY, TRC FREE SS,
INTGR POR, NO STN, NO FLOR, NO
0 FLOR, MOD LZY CUT, LT BRIYL
RNG
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TEEPEE BUTTES —

e _— W

6040 MD 5991' TVD |

e W

Jreenes Buttes (6000' MD - 6100 MD

6000'- 6100': SILTY SH: 60%: LTGY - [

MD 6080 TVD 6030.91

INC 08AZ 24 MEDLTGY, FRI, FN TO MED GRN, W |

VS-1382 SRTD, CALC CMT, TRC FREE CALC,

IMBD PYR, SILTY, FREE SS, INTGR K !

WOB 126K

POR, NO STN, NO FLOR, NO 0 5 == za.

DP3639|

FLOR, MOD LZY CUT, LT BRIYL RNG

RPM 501

SPM 79/78__|

(TN

N

Lo =TT

=
A
4

—
—

bl CG 743

| |

—
P~

LA T T T o
4
KD
28

MD 6175TVD 61259

INC 0.8 AZ 83.02

VS-13882 6100 6200': SILTY SH: 50%: LTGY -

|

T
MEDLTGY, FRI, FN TO MED GRN, W ll i \\ Y
SRTD, CALC CMT, TRC FREE CALC, |

IMBD PYR, SILTY, FREE SS, INTGR : \

L
P

POR, NO STN, NO FLOR, NO O \ \

FLOR, MOD LZY CUT, LT BRIYL RNG A1 \

=]

OP (Ft/Hr)

)

]

SWITCHING TO 30FT SAMPLE i -

L] B

INTERVAL 1

- | = N

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

MEDLTGY, FRI, FN TO MED GRN, W

-
-

SRTD, CALC CMT, TRC FREE CALC,

IMBD PYR, SILTY, FREE SS, INTGR

—
-

-—
-
P4

POR, NO STN, NO FLOR, NO O

L 4t

MD 6223 TVD 6173.89

FLOR, MOD LZY CUT, LT BRIYL RNG

INC 212AZ 297.24

-
- rrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrrrrrrrrrryerrrrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrorrorrord]
L~

-

-
~N——— -}

VS-138.32




6230'- 6260": SILTY SH: 60%: LTGY -

MEDLTGY, FRI, FN TO MED GRN, W

SRTD, CALC CMT, TRC FREE CALC, iy
IMBD PYR, SILTY, FREE S, INTGR [

POR, NO STN, NO FLOR, NO O

[
il

FLOR, MOD LZY CUT, LT BRIYL RNG \ lI )
I

-
-

MD 6269 TVD 6219.75 6260'- 6290'; SILTY SH: 70%: LTGY - 7 \

INC 651 AZ 28394

VS-134.95

MEDLTGY, FRI, FN TO MED GRN, W \\ '
SRTD, CALC CMT, TRC FREE CALC, \

IMBD PYR, SILTY, FREE SS, INTGR - | =

\W
\
|
]

POR, NO STN, NO FLOR, NO O —

FLOR, MOD LZY CUT, LT BRIYL RNG

/]
I

- L~

-
- "

6290'- 6320': SILTY SH: 65%: LTGY - |

MEDLTGY, FRI, FN TO MED GRN, W

SRTD, CALC CMT, TRC FREE CALC,

N
™
\

IMBD PYR, SILTY, TRC FREE SH, :

FREE SS, INTGR POR, NO STN, NO

— "
— -3

LA T~—T

FLOR, NO O FLOR, MOD LZY CUT,

LT BRIYL RNG

\EREpED

N
-

8

Z

6320 6350': SILTY SH: 90%: LTGY -

MEDLTGY, FRI, FN TO MED GRN, W

SRTD, CALC CMT, TRC FREE CALC,

T

IMBD PYR, FREE SS, INTGR POR,

NO STN, NO FLOR, NO O FLOR,

\ N

MOD LZY CUT, LT BRIYL RNG Y DEPTH |

il Ve

\
\

\

\

i\

5 - =
= WT 1065

16.01-c4|  (VIS3T]

I

GAS SCALE PH88

6320'- 6380": SILTY SH: 85%: LTGY -

CHANGE: -500TO [FIL 7.4

MEDLTGY, FRI, FN TO MED GRN, W

4500 | CL 2100

SRTD, CALC CMT, TRC FREE CALC, L] CAL 80

MD 6364 TVD 6312.96

IMBD PYR, TRC FREE SH, FREE 500 UNITS/ H20 8.5

INC 15.35AZ 267.7

SS, INTGR POR, NO STN, NO FLOR, DIVISION 0IL 05

VS-117.12

-l - -

NO O FLOR, MOD LZY CUT, LT

LGS 33.46

BRIYL RNG GELS

31528

PV 9

pee Buttes (6330' MD - 6410' MD) YP10

U CK1/0

6360 6410': SILTY SH: 80%: LTGY -

SOL 10.7.

-

.“ MEDLTGY, FRI, FN TO MED GRN, W

|
{
|
l\
SRTD, CALC CMT, TRC FREE CALC, TR
IMBD PYR, TRC FREE SH, FREE \\
\

SS, INTGR POR, NO STN, NO FLOR,

NO O FLOR, MOD LZY CUT, LT 500

282

BRIYL RNG

CG 1743u

S | |-

6410 6440": SILTY SH: 70%: LTGY - /

-* \

MEDLTGY, FRI, FN TO MED GRN, W T

(

\
SRTD, CALC CMT, TRC FREE CALC, \\
\

IMBD PYR, FREE SH, FREE S8,

INTGR POR, NO STN, NO FLOR, NO

r 4

0 FLOR, MOD LZY CUT, LT BRIYL

RNG 17

L1

oA AT, LTV oL o/ . 1 TRV ||



VIV VTV ViRl T VIL TIV/O elT

p—————

MEDLTGY, FRI, FN'TO MED GRN, W I
E o SRTD, CALC CMT, TRC FREE CALC, : \\ )
- IMBD PYR, FREE SH, FREE SS '
MD 6459 TVD 6406:24 ; ) : , I
INC 20.83AZ 275.75 & g INTGR POR, NO STN, NO FLOR, NO . \\ \
VS-87.74 E ! 0 FLOR, MOD LZY CUT, LT BRIYL \ \
| \]
RNG R
]

b

6470'- 6500': SILTY SH: 80%: LTGY -

MEDLTGY, FRI, FN TO MED GRN, W

SRTD, CALC CMT, TRC FREE CALC,

INTGR POR, NO STN, NO FLOR, NO

\
|
)
\\
IMBD PYR, FREE SH, FREE SS, \\ !
0 FLOR, MOD LZY CUT, LT BRIYL ‘l

RNG

65006530": SILTY SH: 85%: LTGY -

MEDLTGY, FRI, FN TO MED GRN, W

SRTD, CALC CMT, TRC FREE CALC,

=
S
P

IMBD PYR, FREE SH, FREE S8,

S

INTGR POR, NO STN, NO FLOR, NO

gy e
L\ TN
e \

[

\

0 FLOR, MOD LZY CUT, LT BRIYL

RNG

65306560': SILTY SH: 75%: LTGY -

| —1—

MEDLTGY, FRI, FN TO MED GRN, W AR

SRTD, CALC CMT, TRC FREE CALC, .

QAT e
IMBD PYR, FREE SH, INTGR POR, 4

- NO STN, NO FLOR, NO O FLOR,
MD 6553 TVD 6467.38

1T

$cale Change

MOD LZY CUT, LT BRIYL RNG -
INC 3046 AZ 2782

TG, ¢1-C4
VS-41.14

GAS SCALE CHANGE

V1900 UNITS/ DIVISION

[

|

‘\

\l \ CH{-\NGE:-900T0|81(X),
\

\

6560'- 6590': SILTY SH: 70%: LTGY -

MEDLTGY, FRI, FN TO MED GRN, W

SRTD, CALC CMT, TRC FREE CALC, !

IMBD PYR, FREE SH, INTGR POR,

NO STN, NO FLOR, NO O FLOR,

MOD LZY CUT, LT BRIYL RNG \

6590"- 6620": SILTY SH: 65%: LTGY- MEDLTGY,

TRC FREE CALC, IMBD PYR, FREE BENT,

FREE SH, INTGR POR, NO STN, 5% MIN FLOR, [0
NO O FLOR, IMMED STRMG CUT, BRIYL RNG
|

L~

]

~ T

)
{
]
\ )

FRI, FN TO MED GRN, W SRTD, CALC CMT, l . l\
\

\

\

)

16,014 §
i
g = o =
Sran s 50 - W || SHARON SPRINGS i Ca s
| 6610' MD 6535’ TVD ¥
; \
I \
6620'6650": SLTYSH: 60% SUBBLKY \\ A
TO SUBSPLT, SLTY TO F TXT, FREE VN
CALC, IMBD PYR, FREE BENT, A \\
FREE SH, NO STN, 10% MIN FLOR, \./ 2
FNT BLSHWT O FLOR, IMMED /17
STRMG CUT, HVY BLSHNT RNG [ 1
|\
MD 6648 TVD 6565.17— ‘\ .
INC 40.35.A2 2694 g 6650 MD-G680 MD: SLTYSH: 60% SUBBLKY Y
V§78 w2 TOSUBSPLT, SLTY TOF TXT, FREE CALC, \
e IMBD PYR, FREE BENT, 40% FREE MRLST, NO S
e ST, TRC MIN FLOR, FNT BLSHWT O FLOR, I \
w e IMMED STRMG CUT, HVY BLSHWT RNG lnl\ e
Tz \ \ \
- \ \
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\
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N
\ MD 6743 TVD 6633
INC 48.24 AZ 267.38
VS73.1
7
f
f
7
{
¥ A
' 7
t
%
H
CIOP 0B 14,3
PP 3421
< RPMO}—
SPM 7878
}
7
{
i
y
v,
MD 6837 TVD 6689.36
/ INC 58.03AZ 273.04
‘l VS 148.51
B
h \
A WOB 304K
PP 3661
N RPM O
SPM 75775
S
/

6700

W o F

EEEEEE!

S EEEEEEEEEEE)

EFEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEREEEEEE

EPEEEEREEEEEEEEEEEPEEEEEEEEEEEEREEEEEEEEEEEPFEEEEEEEEEEEEREEEEEEEEEEEFEEEEEE

-

6850

W o

FEEEEEEE]

o

CEEEEEEEEEEEEEEEEEEEEEE

o

CEEEEEEEEEEEEEEEEEEEEEE

o

44444: 444444944

B R I I B I I B e B R R e e
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a

—4-

a
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a

I FFEEEEEEEEEEEEEEEEEEEEEEEErEEEEEEEEEEEEEEEEEEEEEEEEEEEEEFEEEEEEEEEEEEEEERE
oy

4434349399999 99339999949999493999999999493499999999993 4999994999949 9994999949999 94949949999949499 4934994943943 43994944

id

Niobrara A Chalk (6560' MD - 63(0'
MD) /

Niobrara A Marl (6640 MD - 6670' MD)l§

Niobrara A Marl (6300' MD - 6330' MD)

Niobrara B Chalk (6830' MD - 6860'
MD)

NIOBRARA A CHALK
6680' MD 6368 TVD

66806710 MD: CHK: 65% MOTT
LTGY - MEDDRKGY, BLKY TO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, TRC FREE BENT, TRC
IMBD CALC, TRC IMBD PYR, 35%
FREE MRL, NO STN, TRC MIN
FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, HVY BLSHWT
RNG

NIOBRARA AMARL
6718 MD 6616 TVD

6710-6740': MRST: 70% MEDDRKGY -
MEDLTGY,BLKYTO SUBBLKY, GRTY TO
SLTY TXT, FRM TO BRIT, FREE CALC, TRC
FREE BENT, IMBD PYR, 30% FREE CHK, NO
STN, TRC MIN FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, HVY BLSHWT RNG

6740'6770': MRST: 75% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE CALC, TRC FREE BENT, IMBD
PYR, 25% FREE CHK, NO STN, TRC
MIN FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, HVY BLSHWT
RNG

67706800': MRST: 65% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE CALC, TRC FREE BENT, IMBD
PYR, 35% FREE CHK, NO STN, TRC
MIN FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, HVY BLSHWT
RNG

68006830’ MRST: 60% MEDDRKGY -
MEDLTGY, BLKY TO SUBBLKY,
GRTY TO SLTY TXT, FRM TO BRIT,
FREE CALC, TRC FREE BENT, IMBD
PYR, 40% FREE CHK, NO STN, TRC
MIN FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, HVY BLSHWT
RNG

NIOBRARA B CHALK
6852 MD 6696’ TVD

6830 MD-6860' MD: CHK: 70% MOTT LTGY -
MEDDRKGY, BLKY TO SUBBLKY, GRTYTO
SLTY TXT, FRM TO BRIT, TRC FREE BENT,
IMBD CALC, IMBD PYR, 30% FREE MRL, NO
STN, TRC MIN FLOR, FNT BLSHWT O FLOR,
IMMED STRMG CUT, HVY BLSHWT RNG

6860 MD-6890' MD: CHK: 75% MOTT LTGY -
MEDDRKGY, BLKY TO SUBBLKY, GRTYTO
SLTY TXT, FRM TO BRIT, TRC FREE BENT,
IMBD CALC, IMBD PYR, 25% FREE MRL, NO
STN, TRC MIN FLOR, FNT BLSHWT O FLOR,

MAMER CTDAMA/A ALIT UV DI CLWT DAMA
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END OF VERTICAL LOG @ 6900' MD
ON 05/31/2015, CONTINUED ON
HORIZONTAL LOG
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