7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax 866.534.4559

WWW.HZMUD.COM

\
HORIZON

Customer Information

Well Information

Operator: Noble Energy Inc Well Name: Knaub PC G04-64-1HN

1625 Broadway
Suite 2200
Denver, Colorado 80202

4-4N-65W
2253' FSL, 290' FWL

Location:

Weld

Colorado

County:
State:

Geologist: Cassidy Miller
Noble Energy Inc

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

H&P 321

11410' MD
February 26, 2013
Niobrara C

4678'

4708’
05-123-36286

Mud Logging Details

Logger: Ryan Bleess & Alec Walker

Log Interval: 2500 MD to 7110’ MD
Start Date: February 19,2013
Release Date: February 27,2013
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OP T = S INOBLE ENERGY INC | [© TG CiCh T2
|KNAUB PC G04-64-1HN
[ 4-4N-65W
SLIDE=RED | 2253 FSL, 290' FWL CONNECTIONS MARKED
ROTATE=WHITE "{WELD CO.,CO ™ WITH RED TRIANGLE
| H&P 321
| LOGGERS:
| RYAN BLEESS
ROP SCALE: 0 TO 550 —| ALEC WALKER GAS SCALE: -125 TO 1125
] CALLED OUT BY COMPANY MAN
| ON2/19/13
| COMMENCED LOGGING @ 2500' @
H 9:15 AMON 2/21/13 WBIT #18.75" | |




i I I I I I I 1 SMITH MDI516 IN @ 642' MD I I I I
|| GAMMASCALE: 0 TO 300 sl - _|—DRILLING ON WBM
'WOB 8.2K ]HH MD 642"
PP 2561 L N WT 8.6
L RPM 60 = VIS 29.0
'SPM 69/66 3 N PH8.9
] FIL 12.6
5 CL 2250
[ N CAL 0.0
. H20 98.5—
N 0IL 0.0
- SILTSTN; 80%; GRY TO LT GRY, VF SOL 1.2
= N TO FGR, SUB-ANG, OPA, FRIBL, GELS 1/2/3
] MWCONSOL, W TO M/SORT, CALC ! $‘F{ ;‘g
N CNINT, SANDY, INTRGRAN POR, NO :
. FLUOR, NO STRM CUT, NO CUT
5 AFTER CRUSH, NO RING CUT, NO
3 N VIS STAIN, NO ODOR
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-1+{2550" MD 2549' TVD
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- {71'SS; 90%; LT GRY TO OFF WH, F TO
- 1| MGR, SUB-ANG, OPA, FRIBL,
-1/ WCONSOL, W TO MSORT, CALC
-] CMNT, SILTY, INTRGRAN POR, NO n
“}H FLUOR, NO STRM CUT, NO CUT
- I"| AFTER CRUSH, NO RING CUT, NO
s -} vis sTAIN, NO ODOR
OP (FtH) 55 S -1 125 TG, G1-C4 112
Garhma 30 H H'
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4171 ss; 90%; LT GRY TO OFF WH, F TO
-1 MGR, SUB-ANG, OPA, FRIBL,
“J-{mcoNsoL, W TO WSORT, CALC
-1 CMNT, SILTY, INTRGRAN POR, NO A
-} FLUOR, NO STRM CUT, NO CUT
17| AFTER CRUSH, NO RING CUT, NO X
3 -} vis sTAIN, No oDOR
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= -11ss; 95%; LT GRY TO OFF WH, F TO N
- 1| MGR, SUB-ANG, OPA, FRIBL, ]
= :}-{wconsoL, w To WSORT, CALC I
MD 2683 TVD 266722 -I"| CMINT, SILTY, INTRGRAN POR, NO '
INC 1.03 AZ 309.92 -+ FLUOR, NO STRM CUT, NO CUT .
vs-1521 1| AFTER CRUSH, NO RING CUT, NO '
o ] vis STAIN, NO ODOR '
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SS; 90%; LT GRY TO OFF WH, F TO
MGR, SUB-ANG, OPA, FRIBL,
M/CONSOL, W TO M/'SORT, CALC
CMNT, SILTY, INTRGRAN POR, NO
FLUOR, NO STRM CUT, NO CUT
AFTER CRUSH, NO RING CUT, NO
VIS STAIN, NO ODOR

SS; 90%; LT GRY TO OFF WH, F TO
MGR, SUB-ANG, OPA, FRIBL,
M/CONSOL, W TO M/'SORT, CALC
CMNT, SILTY, INTRGRAN POR, NO
FLUOR, NO STRM CUT, NO CUT
AFTER CRUSH, NO RING CUT, NO
VIS STAIN, NO ODOR

SS; 80%; LT GRY TO OFF WH, F TO
MGR, SUB-ANG, OPA, FRIBL,
M/CONSOL, W TO M/'SORT, CALC
CMNT, SILTY, INTRGRAN POR, NO
FLUOR, NO STRM CUT, NO CUT
AFTER CRUSH, NO RING CUT, NO
VIS STAIN, NO ODOR

SS; 80%; LT GRY TO OFF WH, F TO
MGR, SUB-ANG, OPA, FRIBL,
M/CONSOL, W TO M/'SORT, CALC
CMNT, SILTY, INTRGRAN POR, NO
FLUOR, NO STRM CUT, NO CUT
AFTER CRUSH, NO RING CUT, NO
VIS STAIN, NO ODOR

1SRQ-70%: - ITCGRYTOOFFWH EFTO | |

1
)
i
)
; CG 151u
t
(
[
I
"
n
"
n
112
U
"
"
CG 122u’]

- )
" EIJEKJEICE B IJE I 3CE_ R I3 ACE_E JE I el




MGR, SUB-ANG, OPA, FRIBL,

[
M/CONSOL, W TO M/'SORT, CALC :
|

CMNT, SILTY, INTRGRAN POR, NO

FLUOR, NO STRM CUT, NO CUT CG 156u-

AFTER CRUSH, NO RING CUT, NO

VIS STAIN, NO ODOR

2950

MD 2973 TVD 2973.77

INC 1.24 AZ 275.6

VS-20.44

SS; 80%; LT GRY TO OFF WH, F TO

MGR, SUB-ANG, OPA, FRIBL,

M/CONSOL, W TO M/'SORT, CALC

CMNT, SILTY, INTRGRAN POR, NO

FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH, NO RING CUT, NO

VIS STAIN, NO ODOR

3000

Fi/Hr) 55 -125 1G, C1-C4 112

ma/ = 30

....-__.-..-—-...._—--.--.-.-.,TT:

SS; 70%; LT GRY TO OFF WH, F TO

MGR, SUB-ANG, OPA, FRIBL,

M/CONSOL, W TO M/'SORT, CALC

CMNT, SILTY, INTRGRAN POR, N0 11—t CG 163u_
FLUOR, NO STRM CUT, NO CUT ;

AFTER CRUSH, NO RING CUT, NO

VIS STAIN, NO ODOR
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SS; 60%; LT GRY TO OFF WH, F TO

MGR, SUB-ANG, OPA, FRIBL,

M/CONSOL, W TO M/'SORT, CALC

CMNT, SILTY, INTRGRAN POR, NO

FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH, NO RING CUT, NO

VIS STAIN, NO ODOR

3100

SS; 60%; LT GRY TO OFF WH, F TO

MGR, SUB-ANG, OPA, FRIBL, ] CG 133u—

M/CONSOL, W TO M/'SORT, CALC

CMNT, SILTY, INTRGRAN POR, NO

FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH, NO RING CUT, NO

VIS STAIN, NO ODOR
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3300

MD 3352 TVD 3351.67
INC 0.83 AZ 237.02
VS -28.98

3350

SILTSTN; 60%; GRY TO LT GRY, VF
TO FGR, SUB-ANG, OPA, FRIBL,
MWCONSOL, W TO M/'SORT, CALC
CMNT, SANDY, INTRGRAN POR, NO
FLUOR, NO STRM CUT, NO CUT
AFTER CRUSH, NO RING CUT, NO
VIS STAIN, NO ODOR

SILTSTN; 60%; GRY TO LT GRY, VF
TO FGR, SUB-ANG, OPA, FRIBL,
MWCONSOL, W TO M/'SORT, CALC
CMNT, SANDY, INTRGRAN POR, NO
FLUOR, NO STRM CUT, NO CUT
AFTER CRUSH, NO RING CUT, NO
VIS STAIN, NO ODOR

SILTSTN; 60%; GRY TO LT GRY, VF
TO FGR, SUB-ANG, OPA, FRIBL,
MWCONSOL, W TO M/'SORT, CALC
CMNT, SANDY, INTRGRAN POR, NO
FLUOR, NO STRM CUT, NO CUT
AFTER CRUSH, NO RING CUT, NO
VIS STAIN, NO ODOR

SILTSTN; 70%; GRY TO LT GRY, VF
TO FGR, SUB-ANG, OPA, FRIBL,
MWCONSOL, W TO M/'SORT, CALC
CMNT, SANDY, INTRGRAN POR, NO
FLUOR, NO STRM CUT, NO CUT
AFTER CRUSH, NO RING CUT, NO
VIS STAIN, NO ODOR
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SILTSTN; 70%; GRY TO LT GRY, VF

TO FGR, SUB-ANG, OPA, FRIBL,

MWCONSOL, W TO M/'SORT, CALC

CMNT, SANDY, INTRGRAN POR, NO

FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH, NO RING CUT, NO

VIS STAIN, NO ODOR

3400

Fi/Hr) 55 -125 1G, C1-C4 112

| CG 257u_|

SILTSTN; 60%; GRY TO LT GRY, VF

TO FGR, SUB-ANG, OPA, FRIBL,

MWCONSOL, W TO M/'SORT, CALC

CMNT, SANDY, INTRGRAN POR, NO

FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH, NO RING CUT, NO

VIS STAIN, NO ODOR

3450

- a» ==

SILTSTN; 80%; GRY TO LT GRY, VF L

TO FGR, SUB-ANG, OPA, FRIBL,

MWCONSOL, W TO M/'SORT, CALC A

CMNT, SANDY, INTRGRAN POR, NO

FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH, NO RING CUT, NO

VIS STAIN, NO ODOR

3500

= CG 184u—
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SILTSTN; 80%; GRY TO LT GRY, VF

TO FGR, SUB-ANG, OPA, FRIBL,

T | - |

MWCONSOL, W TO M/'SORT, CALC

CMNT, SANDY, INTRGRAN POR, NO

FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH, NO RING CUT, NO

VIS STAIN, NO ODOR

EdCEOCE

3550

N

SILTSTN; 80%; GRY TO LT GRY, VF

TO FGR, SUB-ANG, OPA, FRIBL,

MWCONSOL, W TO M/'SORT, CALC

CMNT, SANDY, INTRGRAN POR, NO

Il JE B

FLUOR, NO STRM CUT, NO CUT
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] SILTSTN; 60%; GRY TO LT GRY, VF !
= = TO FGR, SUB-ANG, OPA, FRIBL, }
B M/CONSOL, W TO M/SORT, CALC 1
= CMNT, SANDY, INTRGRAN POR, NO i
= MD 3637 TVD 3636.59 H FLUOR, NO STRM CUT, NO CUT
INC 1.77 AZ 231.94 N AFTER CRUSH, NO RING CUT, NO !
Vs-3377 = VIS STAIN, NO ODOR '
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1 |PARKMAN |
1 3670' MD 3669' TVD (]
— H '
1= SS; 70%; OFF WH TO LT GRY, VF '
I TO FGR, SUB-ANG, FROST, FRIBL, 1
.- {1 P/CONSOL, P/SORT, CALC CMNT,
1+ SILTY, PYR INCLUS, NO FLUOR, NO !
T | STRM CUT, NO CUT AFTER CRUSH t
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. MD 3732 TVD 3731.56 ‘1 SS; 90%; OFF WH TO LT GRY, VF ]\ ]
C INC 123 A2 2565 7] 7O FGR, SUB-ANG, FROST, FRIBL, hy
a | - 1| P/CONSOL, P/SORT, CALC CMNT, ]
r I SILTY, PYR INCLUS, NO FLUOR, NO
‘|| STRM CUT, NO CUT AFTER CRUSH !
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1 SS; 90%; OFF WH TO LT GRY, VF i |
- 1] TO FGR, SUB-ANG, FROST, FRIBL, [ .
— 1| P/CONSOL, P/SORT, CALC CMNT, e
JH SILTY, PYR INCLUS, NO FLUOR, NO '
— ‘1| STRM CUT, NO CUT AFTER CRUSH | ]
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r MD 3826 TVD 3825.54 . = !
INC 1.28 AZ 138.7 : o 1
VS-3504 --2--1- - 1 sS: 90%; OFF WH TO LT GRY, VF .
_ : --- 4+ TO FGR, SUB-ANG, FROST, FRIBL, -
: -- I"| PICONSOL, P/SORT, CALC CMNT, !
B : .- ] SILTY, PYR INCLUS, NO FLUOR, NO !
: 11| STRM CUT, NO CUT AFTER CRUSH i
= i § 1 1
: : : 1 v
: : : y ;
.11 SS; 90%; OFF WH TO LT GRY, VF L
J -~ 1| TO FGR, SUB-ANG, FROST, FRIBL, l
- 1| P/ICONSOL, P/SORT, CALC CMNT, 4
- =] SILTY, PYR INCLUS, NO FLUOR, NO || ]
] - 1-| STRM CUT, NO CUT AFTER CRUSH k/ CG 23%u__
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-.- 171 SS; 70%; OFF WH TO LT GRY, VF
.-} TO FGR, SUB-ANG, FROST, FRIBL, "
_--{] PICONSOL, P/SORT, CALC CMNT,
-] SILTY, PYR INCLUS, NO FLUOR, NO t:
-_- I STRM CUT, NO CUT AFTER CRUSH
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s .- 1] TO FGR, SUB-ANG, FROST, FRIBL, |u{ A CG 238u—
= -2+ 1| PICONSOL, P/SORT, CALC CMNT, 74
L .- 1 SILTY, PYR INCLUS, NO FLUOR, NO | 1
2} STRM CUT, NO CUT AFTER CRUSH H—y
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MD 4111 TVD 4110.45
INC 1.75 AZ 111.92
VS-284
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WV /Uy WET TR T =l iIAL W

TO,FGR, SUB-ANG, FROST, FRIBL,

P/CONSOL, P/SORT, CALC CMNT,
SILTY, PYR INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH

SS; 60%; OFF WH TO LT GRY, VF
TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SILTY, PYR INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH

SS; 60%; OFF WH TO LT GRY, VF
TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SILTY, PYR INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH

SS; 70%; OFF WH TO LT GRY, VF
TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SILTY, PYR INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH

SS; 70%; OFF WH TO LT GRY, VF
TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SILTY, PYR INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH
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CG 245u|

SS; 60%; OFF WH TO LT GRY, VF f

TO FGR, SUB-ANG, FROST, FRIBL,

P/CONSOL, P/SORT, CALC CMNT,

SILTY, PYR INCLUS, NO FLUOR, NO

STRM CUT, NO CUT AFTER CRUSH

m

4300

SUSSEX

4300' MD 4299' TVD

SILTSTN; 60%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE,

MWCONSOL, P/SORT, CALC CMNT,

SANDY, NO FLUOR, NO STRM CUT,

NO CUT AFTER CRUSH

4350

-

M CG 241u—

1\

SS; 60%; OFF WH TO LT GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,

P/CONSOL, P/SORT, CALC CMNT,

SILTY, PYR INCLUS, NO FLUOR, NO

STRM CUT, NO CUT AFTER CRUSH

MD 4395 TVD 4394.27

—

| INC 2.29 AZ 90.66,

-125 1G, C1-C4 112

4400

Fi/Hr) 55 VS-1858

30

—

|

SILTSTN; 60%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE,

MWCONSOL, P/SORT, CALC CMNT,

SANDY, NO FLUOR, NO STRM CUT,

NO CUT AFTER CRUSH
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i SILTSTN; 70%; GRY TO LT GRY, 1' )
i VFGR, SUB-ANG, OPA, BRITTLE, i ,
N M/CONSOL, P/SORT, CALC CMNT, -
MD 4490 TVD 44802 . SANDY, NO FLUOR, NO STRM CUT, ,' ——
h 217 A2 694 N NO CUT AFTER CRUSH ] 3
' ol e
2 L] [ []
<
] :
L] / P 4
- /
I N 1
4 N 1
-] = I{ 7
n [
: BE
: B
: =
i SILTSTN; 70%; GRY TO LT GRY, L
i VFGR, SUB-ANG, OPA, BRITTLE, —
N M/CONSOL, P/SORT, CALC CMNT, | s
. SANDY, NO FLUOR, NO STRM CUT, -
N NO CUT AFTER CRUSH
ol
3
pj s - ]
§ N tJ CG 389u’
N I e
3 a [ o MD 4557'
! u o WT 9.1
N ml VIS 30.0
N T iy
N A Pris.2
H ¥ T-- FIL17.8
] CL 2400
N CAL 80.0
: n SILTSTN; 80%; GRY TO LT GRY, i H20 95.5
] MD 4585 TVD 458417 a VFGR, SUB-ANG, OPA, BRITTLE, OIL 0.0
INC 1.21 AZ 152.14 ] M/CONSOL, P/SORT, CALC CMNT, SOL4.2
L VS-129 i SANDY, NO FLUOR, NO STRM CUT, ﬂ GELS 1/4/5
N NO CUT AFTER CRUSH PV 5.0
[ ol l YP 1.0
Sl L]
Ft/H) 55 e (125 TG, G1-C4 112
30 ]
-
. ]
N
N
N
N
L N
N
N
I N
| N
a -
i SILTSTN; 80%; GRY TO LT GRY,
5 VFGR, SUB-ANG, OPA, BRITTLE,
] N M/CONSOL, P/SORT, CALC CMNT,
5 i SANDY, NO FLUOR, NO STRM CUT,
N NO CUT AFTER CRUSH
=l )
= m
SHH | o - = CG 375u|
- ] hd
[ X ] !
i ] i _
N 1
N
] ]
N .
. |
N
g J
(= ]
e :
| MD 4680 TVD 4679.13
) INC 2.5 AZ 181 ] SILTSTN; 80%; GRY TO LT GRY,
1 VS-1215 ] VFGR, SUB-ANG, OPA, BRITTLE,
= N M/CONSOL, P/SORT, CALC CMNT,
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€ MD 4774 TVD 4772.99
INC 397 AZ 189.43
f VS-12
. |
OP (FtHD)__ | =3 |55
Gamma 30
- ]
|
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-
| MD 4869 TVD 4867.67
— INC 5.39 AZ 195.07
o VS-1262
|
— |

Lis

4700

4750

4800

4850

4900

NO CUT AFTER CRUSH

SILTSTN; 80%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
MWCONSOL, P/SORT, CALC CMNT,
SANDY, NO FLUOR, NO STRM CUT,
NO CUT AFTER CRUSH

SILTSTN; 80%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
MWCONSOL, P/SORT, CALC CMNT,
SANDY, NO FLUOR, NO STRM CUT,
NO CUT AFTER CRUSH

SILTSTN; 70%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
MWCONSOL, P/SORT, CALC CMNT,
SANDY, NO FLUOR, NO STRM CUT,
NO CUT AFTER CRUSH

SILTSTN; 60%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
MWCONSOL, P/SORT, CALC CMNT,
SANDY, NO FLUOR, NO STRM CUT,
NO CUT AFTER CRUSH

| °ANDY, NU FLUUR, NU o IThVIGUL, | |
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C — MD 4964 TVD 4962.11
r INC 7.07 AZ 202.54
= VS-14.62
|
m |
= |
ey
1
— |
CET | 55
G - 30
m |
. |
m |
|
=
MD 5059 TVD 5056.08
—] INC 9.76 AZ 205.15
5 VS-1847
[
’ ]
i |
"
|
. |
- |
=
|
w |
| =

5050

5100

- =={"™ SS; 90%; GRY TO OFF WH, F TO
............ MGR, SUB-ANG, OPA, BRITTLE,

'''''''''''' L1 M/CONSOL, W/SORT, CALC CMNT,

-2:2 11 T SILTY, INTRGRAN POR, NO FLUOR,

'''''''''''' SLOW STRM CUT: BLU, YLW RING

-2+ CUT, NO VIS STAIN, NO ODOR

2300 el ss; 90%; GRY TO OFF WH, F TO

............ L MGR, SUB-ANG, OPA, BRITTLE,

o2l Y MW/CONSOL, W/'SORT, CALC CMNT,

''''' - - - J SILTY, INTRGRAN POR, NO FLUOR,

............ MGR, SUB-ANG, OPA, BRITTLE,
............ MWCONSOL, M/SORT, CALC CMNT,

------------ L SILTY, INTRGRAN POR, NO FLUOR,

2o M SLOW STRM CUT: BLU, YLW RING

------------ - CUT, NO VIS STAIN, NO ODOR

5 SILTSTN; 90%; GRY TO LT GRY, VF
L] TO FGR, SUB-ANG, OPA, BRITTLE,
| WCONSOL, W TO WSORT, CALC
CMNT, SANDY, CALC NODULES,
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END OF VERTICAL LOG @ 7110’
MD ON 2/23/13, CONTINUED ON
HORIZONTAL LOG.




