7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax 866.534.4559

\
HN WWW.HZMUD.COM

Customer Information Well Information

Operator: Noble Energy Inc Well Name: Wells Ranch State USX
P 1625 Broadway AA16-68-1HNL
Suite 2200 .. 16-6N-63W
Denver, Colorado 80202 Location " 577" FNL, 240' FWL

Geologist: Holly Sell County: Weld
d Noble Energy Inc. Stat:: Colorado

Mud Logging Details Drilling Rig: H&P 343

Total Depth: 14955'MD
. Alec Walker TD Date: January 18, 2013

Marina Lee Formation : Niobrara C Chalk
2500' MD to 6900' MD KB Elevation: 4803
Start Date: January 10,2013 GR Elevation: 477%

Logger

Log Interval:

Release Date: Januan 19,2013 API Number: 05-123-36183
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| LOGGING @ 2500 @ 12:00 PMON | |

DRILLING ON WBM
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§ 1/11/2013 W/ BIT #2 8.75" SMITH
sk MDI516 S/N JG3787 IN @ 665' MD -
[WOB 22.8K Q- - MD 665
PP 3543 T 1 ' WT 8.6
[RPM 65 i [ VIS 28
LSPM 67/67 MD 2509 TVD 2467.93 N i PV 1
INC 13.82 AZ 203.09 ] YP 4
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R SILTSTN; 80%; GRY TO LT GRY, -
5 VFGR, SUB-ANG, OPA, BRITTLE, !
I H P/CONSOL, P/SORT, CALC CMNT, 1
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] SILTSTN; 75%; GRY TO LT GRY,
§ VFGR, SUB-ANG, OPA, BRITTLE,
: P/CONSOL, P/SORT, CALC CMNT,
N SANDY, SH INCLUS, NO FLUOR, NO
i STRM CUT, NO CUT AFTER CRUSH
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b STRM CUT, NO CUT AFTER CRUSH
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§ SILTSTN; 80%; GRY TO LT GRY, ‘
] VFGR, SUB-ANG, OPA, BRITTLE, H
N P/CONSOL, P/SORT, CALC CMNT, !
i SANDY, SH INCLUS, NO FLUOR, NO
s STRM CUT, NO CUT AFTER CRUSH
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MD 2794 TVD 2743.42
INC 14.7 AZ 211.89
VS 215, 2=

MD 2889 TVD 2835.01
INC 16.09 AZ 215.43
VS 230.57

2750

2800

2850

2900

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

SILTSTN; 75%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,
SANDY, SH INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH

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

SILTSTN; 55%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,
SANDY, SH INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH
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MD 2984 TVD 2926.35
INC 15.82 AZ 214.57
VS 246.95
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MD 3079 TVD 3017.6
INC 16.46 AZ 214.16
VS 263.29
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SS; 80%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SILTY, NO FLUOR, NO STRM CUT,
NO CUT AFTER CRUSH

SS; 80%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SILTY, NO FLUOR, NO STRM CUT,
NO CUT AFTER CRUSH

SS; 75%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SILTY, NO FLUOR, NO STRM CUT,
NO CUT AFTER CRUSH

SS; 60%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SILTY, NO FLUOR, NO STRM CUT,
NO CUT AFTER CRUSH

SS; 60%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SILTY, NO FLUOR, NO STRM CUT,
NO CUT AFTER CRUSH
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INC 15.54 AZ 214.25
VS 27943
FUH 55
[
[
i
MD 3269 TVD 320057
INC 15 AZ 212.71
ll VS 294.61
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MD 3364 TVD 320293
INC 12.02 AZ 209.02
— i — VS 307.31

3250 3200
T A I

3300

3350

|

SS; 60%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SILTY, NO FLUOR, NO STRM CUT,
NO CUT AFTER CRUSH

SILTSTN; 50%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,
SANDY, NO FLUOR, NO STRM CUT,
NO CUT AFTER CRUSH

SILTSTN; 50%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, 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,
P/CONSOL, P/SORT, CALC CMNT,
SANDY, SH INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH
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MD 3459 TVD 3386.53
INC 7.51 AZ 210.78
VS 316.21

Pk
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MD 3554 TVD 3480.74
INC 7.27 AZ 211.77
VS 323.24

3500 3450 3400

3550

SILTSTN; 65%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,
SANDY, SH INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH

SILTSTN; 65%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,
SANDY, SH INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH

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

SILTSTN; 75%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,
SANDY, SH INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH

SILTSTN; 75%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
1P/CONROI P/SORT CAlI C CMNT
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| SANDY, SH INCLUS, NO FLUOR, NO

STRM CUT, NO CUT AFTER CRUSH

3600

-300 1G, C1-C4 270!

OP|(Ft/Hr)
Gahma 30

CG 278u—]

SILTSTN; 80%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE,

P/CONSOL, P/SORT, CALC CMNT,

SANDY, SH INCLUS, NO FLUOR, NO

STRM CUT, NO CUT AFTER CRUSH

3650

"MD 3649 TVD 3575.27

PARKMAN

INC 3.96 AZ 201.53

VS328.14 3650' MD 3576' TVD

FIKJICRCES

CERCES

SS; 60%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,

P/CONSOL, P/SORT, CALC CMNT,

SILTY, SH INCLUS, NO FLUOR, NO

R

STRM CUT, NO CUT AFTER CRUSH

3700

CG 228u_|

SS; 80%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,

P/CONSOL, P/SORT, CALC CMNT,

SILTY, SH INCLUS, NO FLUOR, NO

STRM CUT, NO CUT AFTER CRUSH

3750

\/_“_.

Mh

PanvZe

SS; 85%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,

P/CONSOL, P/SORT, CALC CMNT,

SILTY, SH INCLUS, NO FLUOR, NO

STRM CUT, NO CUT AFTER CRUSH
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SS; 90%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,

MD 3839 TVD 3764.89 P/CONSOL, P/SORT, CALC CMNT,

INC 3.28 AZ 202.92

SILTY, SH INCLUS, NO FLUOR, NO

E VS 3334

STRM CUT, NO CUT AFTER CRUSH

3850
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HPNED

[

SS; 90%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,

P/CONSOL, P/SORT, CALC CMNT,

| o [ - [ -] 4

SILTY, SH INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH %

CG 227u

3900

o K I Al wiK

MD 3934 TVD 3859.79 SS; 90%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,

INC 1.92 AZ 211.97

VS 335.56 P/CONSOL, P/SORT, CALC CMNT,

SILTY, SH INCLUS, NO FLUOR, NO

STRM CUT, NO CUT AFTER CRUSH

[WOB 22.5K
PP 3524
RPM 65
L SPM 67/67

3950
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SS; 85%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL, CG 180u—

|~
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P/CONSOL, P/SORT, CALC CMNT,
SHALE INCLUS, SILTY, SH INCLUS,

—1
hod

g — g ———

NO FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH

4000

OP (Ft/Hr) -300 TG, C1-C4 270
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| |INc175AZ 19572

N VS 336.97 SS; 90%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,

P/CONSOL, P/SORT, CALC CMNT,

SILTY, SH INCLUS, NO FLUOR, NO

STRM CUT, NO CUT AFTER CRUSH

4050

C i NN
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SS; 90%; OFF WH TO GRY, VF It

CG 276u|

- .

TO FGR, SUB-ANG, FROST, FRIBL,

P/CONSOL, P/SORT, CALC CMNT, |

SILTY, SH INCLUS, NO FLUOR, NO |

STRM CUT, NO CUT AFTER CRUSH

LI
4100

,f MD 4124 TVD 4049.74

] INC 1.58 AZ 186.84

VS 337.7

3”**35:3:3:3:1;1;:;:;5;5

SS; 85%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,

P/CONSOL, P/SORT, CALC CMNT,

SHALE INCLUS, SILTY, SH INCLUS,

NO FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH

4150

CG 229u—

}fu:;:;:;:;:;:;:;:;:;:;:;:;f;f : ;;:;:;:;:;:;:;:;:;:;Ezf

SS; 85%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,

P/CONSOL, P/SORT, CALC CMNT, ||

SHALE INCLUS, SILTY, SH INCLUS,

NO FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH =

4200

FtHr) | = 5 -300 1G, C1-C4 2701
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amma _"ﬂ_ 30

. - MD 4219 TVD 4144.68

N\l 4

INC 0.95 AZ 159.1

VS 337.71
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SS; 80%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,

P/CONSOL, P/SORT, CALC CMNT,

SHALE INCLUS, SILTY, SH INCLUS,

NO FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH

250




| CG 247u—]

SS; 75%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SHALE INCLUS, SILTY, SH INCLUS,
NO FLUOR, NO STRM CUT, NO CUT
AFTER CRUSH
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MD 4314 TVD 4239.66
INC 1.65 AZ 115.59 !
VS 336.29 -
i
SS; 65%; OFF WH TO GRY, VF |
TO FGR, SUB-ANG, FROST, FRIBL, 1
P/CONSOL, P/SORT, CALC CMNT,
SHALE INCLUS, SILTY, SH INCLUS, !
o NO FLUOR, NO STRM CUT, NO CUT U
9 AFTER CRUSH -
¥ )
™ l;» CG 253u]
SS; 65%; OFF WH TO GRY, VF
TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SHALE INCLUS, SILTY, SH INCLUS,
NO FLUOR, NO STRM CUT, NO CUT P
S AFTER CRUSH _
3 300 E TG, G1-C4 270
MD 4409 TVD 4334.59 h
INC 2.84 AZ 117.7 P
VS 3331 = l;

SILTSTN; 60%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,
SANDY, SH INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH
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4450
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4450’ MD 4385' TVD
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MD 4504 TVD 4429.51
INC 1.81 AZ 72.85
VS 320.64
l
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OP (Ft/ 550] [ MD 4599 TVD 452449~ |
Garnma ] 30 INC 0.71 AZ 64.79
VS 327.63
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4500

4550

4600

4650

SS; 60%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SHALE INCLUS, SILTY, NO FLUOR,
NO STRM CUT, NO CUT AFTER
CRUSH

SS; 60%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,
"] P/CONSOL, P/SORT, CALC CMNT,
SHALE INCLUS, SILTY, NO FLUOR,
NO STRM CUT, NO CUT AFTER
CRUSH

SS; 70%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SHALE INCLUS, SILTY, NO FLUOR,
NO STRM CUT, NO CUT AFTER
CRUSH

SS; 70%; OFF WH TO GRY, VF

TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT,
SHALE INCLUS, SILTY, NO FLUOR,
NO STRM CUT, NO CUT AFTER
CRUSH

SS; 65%; OFF WH TO GRY, VF
TO FGR, SUB-ANG, FROST, FRIBL,
1 P/CONSOL, P/SORT, CALC CMNT.

/ CG 277u_|
E

£300 TG, C1-C4 270
]
1
N CG 273u’]
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| SHALE INCLUS, SILTY, NO FLUOR, | |
------------ NO STRM CUT, NO CUT AFTER
CRUSH

M
o

4700

-

SS; 65%; OFF WH TO GRY, VF

] TO FGR, SUB-ANG, FROST, FRIBL,
] P/CONSOL, P/SORT, CALC CMNT,
=“ SHALE INCLUS, SILTY, NO FLUOR,
NO STRM CUT, NO CUT AFTER
CRUSH .

4750

| | CG 230u

SS; 65%; OFF WH TO GRY, VF : }I
TO FGR, SUB-ANG, FROST, FRIBL,
P/CONSOL, P/SORT, CALC CMNT, |
SHALE INCLUS, SILTY, NO FLUOR, 1
NO STRM CUT, NO CUT AFTER A

CRUSH 300 TG, G1-C4 270

4800

o (o -

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

L

4850

e

CG 254u—

¥

e N N2

MD 4884 TVD 4809.46
INC 1.41 AZ 138.27
VS 324.64

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

4900




B RPEN

1|
i

-

""" SILTSTN; 60%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE, :
L ) P/CONSOL, P/SORT, CALC CMNT, CG 222u_|

SANDY, SH INCLUS, NO FLUOR, NO

STRM CUT, NO CUT AFTER CRUSH

SHANNON

4950' MD 4875' TVD

o

2+2-1- 1+ 118S; 55%; OFF WH TO GRY, VF

------ TO FGR, SUB-ANG, FROST, FRIBL, !
------------ | P/CONSOL, P/SORT, CALC CMNT,

------------ SHALE INCLUS, SILTY, NO FLUOR,

Vi = NO STRM CUT, NO CUT AFTER

CRUSH 300 TG, C1-C4 270

5000

Ft/ 55

|
e

------------ |ss; 65% oFFwHTO GRY, Vi "] CG 270u’]

s - I .21 -1 TO FGR, SUB-ANG, FROST, FRIBL,

: P/CONSOL, P/SORT, CALC CMNT,
! SHALE INCLUS, SILTY, NO FLUOR,

i NO STRM CUT, NO CUT AFTER

............ CRUSH

ot
5050
ST TS e e | e |

MD 5074 TVD 4999.44
& INC 1.14 AZ 325.52
vs3sa1e | 1

SILTSTN; 60%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,
...... SANDY, SH INCLUS, NO FLUOR, NO

1 STRM CUT, NO CUT AFTER CRUSH

5100

-l

—WOB 21K
PP 2987
—RPM 79

[ SPM 64/64{
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MD 5169 TVD 5094.43
INC 081 AZ 1.4
VS 32458
—
r
S
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o MD 5264 TVD 5189.41
- INC 1.26 AZ 338.25
T - | VS 324.84
S S
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[Te]
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o
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SILTSTN; 60%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,
SANDY, SH INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH

SILTSTN; 60%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,
SANDY, SH INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH

LG 277U

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

SH; 75%; BLK TO DK GRY, SMOOTH
TXT, SOFT TO FIRM, SILTY, SANDY,
NO VIS FRACT, YLW FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH

SH; 70%; BLK TO DK GRY, SMOOTH
TXT, SOFT TO FIRM, SILTY, SANDY,
NO VIS FRACT, YLW FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH

-300

1G, C1-C4

2701

CG 305u—

BB W e = P
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CG 359u
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MD 5359 TVD 5284.4
INC 0.88 AZ 311.01
VS 325.68
OP|(Ft/HF)
G 30
F_
=
e
)
I I
MD 5454 TVD 5379.38
” I INC 1.02 AZ 318.66
§ VS 326.71
)|
|
[
| f—
2
=
=
[
1
e
| MD 5549 TVD 5474.37
(| = INC 0.67 AZ 312.66
l/ VS 327.6
S
e

5500 5450 5400

5550

SH; 80%; BLK TO DK GRY, SMOOTH
TXT, SOFT TO FIRM, SILTY, SANDY,
PYRINCLUS, NO VIS FRACT, YLW
FLUOR, NO STRM CUT, NO CUT
AFTER CRUSH

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

SH; 80%; BLK TO DK GRY, SMOOTH
TXT, SOFT TO FIRM, SILTY, SANDY,
PYR INCLUS, NO VIS FRACT, YLW
FLUOR, NO STRM CUT, NO CUT
AFTER CRUSH

SH; 80%; BLK TO DK GRY, SMOOTH
TXT, SOFT TO FIRM, SILTY, SANDY,
PYR INCLUS, NO VIS FRACT, YLW
FLUOR, NO STRM CUT, NO CUT
AFTER CRUSH

_;_.—-;-—a”'er'-_El—ET—-

[

-300

1-C4

2701

FEEESEJICEC

CG 325u-

|_am—

CG 390u_]

gt S

| T =~




SH; 85%; BLK TO DK GRY, SMOOTH

u

TXT, SOFT TO FIRM, SILTY, PYR

INCLUS, NO VIS FRACT, 1% YLW

FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH

-300 1G, C1-C4 270!

5600

CEIGT: 3] 55

l

G | 30

L

Q

G 420u—]

SH; 80%; BLK TO DK GRY, SMOOTH

TXT, SOFT TO FIRM, SILTY, PYR

INCLUS, NO VIS FRACT, 1% YLW

FLUOR, NO STRM CUT, NO CUT
MD 5644 TVD 5569.37

l

AFTER CRUSH

INC 0.25 AZ 285.3

7 VS 328,18

5650

| {1

J W

SH; 85%; BLK TO DK GRY, SMOOTH

TXT, SOFT TO FIRM, SILTY, PYR

u

INCLUS, NO VIS FRACT, 3% YLW

|

FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH

5700

(y CG 414u

SH; 95%; BLK TO DK GRY, SMOOTH

TXT, SOFT TO FIRM, SILTY, PYR

l

MD 5739 TVD 5664.37 INCLUS, NO VIS FRACT, 3% YLW

L INC 02AZ 12987 FLUOR, NO STRM CUT, NO CUT

VS 328.25

AFTER CRUSH

,_
5750

TEEPEE BUTTES

5750' MD 5680' TVD

E. SH; 95%; BLK TO DK GRY, SMOOTH

l

| TXT, SOFT TO FIRM, SILTY, PYR s

IRIALTIC AN VYICO FDANT 40/ Y1 \AM




55

OP (Ft/H
3dthma

\-/';_u

MD 5834 TVD 5759.37
INC 0.88 AZ 13.95
= VS 327.91
1
e=="
[
)
1
[
/
/
|
MD 5929 TVD 5854.34
I INC 1.97 AZ 338.7
/ . VS 328.18
\ H_
[
| | ——
[12:01 Al | MD 5961 TVD 5886.32
Y INC 1.83 AZ 333,63
-1/12/2013 \/ - VS 22851
[WOB 1.7K
| PP 2996 S
-RPM 65 1
| SPM 64/64 /f
\
!
)
=
N
{
QP (Ft/Hr)

T

5800

5850

5900

5950

6000

TINVREUVJY, INV ViV T TRV, 1/0 TYY

| FLUOR, V SLOW STRM CUT, NO
| | CUT AFTERCRUSH

SH; 95%; BLK TO DK GRY, SMOOTH
| TXT, SOFT TO FIRM, SILTY, PYR
INCLUS, NO VIS FRACT, 1% YLW

| FLUOR, V SLOW STRM CUT, NO
CUT AFTER CRUSH

SH; 95%; BLK TO DK GRY, SMOOTH
TXT, SOFT TO FIRM, SILTY, PYR

[ | INCLUS, NO VIS FRACT, 1% YLW

ol FLUOR, V SLOW STRM CUT, NO

| CUT AFTERCRUSH

L] SH; 95%; BLK TO DK GRY, SMOOTH
| TXT, SOFT TO FIRM, SILTY, PYR

L] INCLUS, NO VIS FRACT, 1% YLW

| FLUOR, V SLOW STRM CUT, NO

[ | CUT AFTERCRUSH

SH; 95%; BLK TO DK GRY, SMOOTH
] TXT, SOFT TO FIRM, SILTY, PYR
INCLUS, NO VIS FRACT, 1% YLW

- FLUOR, V SLOW STRM CUT, NO
CUT AFTER CRUSH

i
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i CG 516u |
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MD 6021 TVD 5946.3
1;‘_ ) INC 0.87 AZ 33867
I‘ \\ VS 329.04
]
S
!
S
S
C
—>
>
§1<
]
\
Y
)
(
\
|
- |
v
D]
J
1
\
/
\
P
L
]
(
—1
}
—
{
|
g MD 6116 TVD 6041.25
g INC 3.05 AZ 260.75
2 VS331.78
/4
N
|
P
\
{
7
i
LI
r AR
§ 1)
Ll
el
—df
=
LB}
r)
7 MD 6163 TVD 6088.02
INC 801 AZ 251.39
l VS 3362
— J
- C
1
e )
3 ({
!
\
<
P
N
[
§
)]
(
‘.'__l' OR'(Ft/H 55
G 30!
C
_% /
= I
V4 MD 6211 TVD 6135.32
’ INC 11.42AZ 25343
S VS 344,07
/
N
Y
K
- |
. | h]

6200

6050

6100

6150

6018' MD FOR NEW BIT AND
Ll MOTOR. TIH @ 6:00 AMON
] 1/12/2013. RESUMED DRILLING @
M 10:00 AM ON 11212013 W BIT#3
=1l 8 75 HDBS FXD55M S/N 11847494
1IN @ 6018’ MD.
™ SILTSTN; 75%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
Ll P/CONSOL, P/SORT, CALC CMNT,
] SHINCLUS, SANDY, 1% YLW
FLUOR, SLOW STRM CUT, YLW
RING CUT

| VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,

L] SILTSTN: 80%; GRY TO LT GRY,

™ VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CNNT,

"t SH INCLUS, SANDY, 1% YLW

™| FLUOR, SLOW STRM CUT, YLW

RING CUT

= | SILTSTN; 75%; GRY TO LT GRY,
™ VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,
L] SH INCLUS, SANDY, 1% YLW

] FLUOR, SLOW STRM CUT, YLW
RING CUT

SILTSTN; 75%; GRY TO LT GRY,
L] VFGR, SUB-ANG, OPA, BRITTLE,

SH INCLUS, SANDY, 1% YLW
. FLUOR, SLOW STRM CUT, YLW

™ VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,
4l SHINCLUS, SANDY, 1% YLW

—.. M SILTSTN; 80%; GRY TO LT GRY,
ol VFGR, SUB-ANG, OPA, BRITTLE,

SH INCLUS, SANDY, 1% YLW
FLUOR, SLOW STRM CUT, YLW

] SILTSTN; 80%; GRY TO LT GRY,
m VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOIl P/SORT CAlI C CMNT

| TOOH @ 12:30 AMON 1/12/2013 @ | |

TG 4

52u

M= Ta———]
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4 CG 426U
T
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\
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i
|
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1
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]
¥
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|
< CG 403u—|

-300

TG

1-C4
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lnrt

AT

=

ol SHINCLUS, SANDY, 1% YLW | )
™ FLUOR, SLOW STRM CUT, YLW 1
RING CUT

NEZmN%4RE

AT TN

6250

SILTSTN; 75%; GRY TO LT GRY,
ol VFGR, SUB-ANG, OPA, BRITTLE,

SH INCLUS, SANDY, 1% YLW
FLUOR, SLOW STRM CUT, YLW

« C|G 404u_|

|
MD 6262’
WT 9.9+
VIS 37.0
PV 12
YP 8
GELS 4/15/23__|
FIL 7.2+
SOL 8.7
H20 91 '.0
RING CUT PH9.27]

| VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,

|
(]
o
(72}
—
=
~
(3]
b
S
=
[
-
3
- - -

-

=W, SEF, 12 R, AL

™

6300

] CL 2100
0 CAL 100
\ oIL0

MD 6306 TVD 6226.52
INC 20.75 AZ 263.14
VS 370.1

SILTSTN; 80%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,

]
3
£
7]
o
r
3
7]
o
3
2
|y
o
Q
=
3

"] SH INCLUS, SANDY, 1% YLW
FLUOR, SLOW STRM CUT, YLW

|
=
=
(9]
o
S

S e

\H AN VT NN TN TN AR M

|

/TN TN

6350
H
<
M
©
2
73
c
P
>
=
9D
g
>
@
=3
|
-
m

P/CONSOL, P/SORT, CALC CMNT,
L SHINCLUS, SANDY, 1% YLW

MD 6353 TVD 6269.71
INC 25.66 AZ 269.42
VS 388.59

=
=
(2]
(@]
S
N

i ( CG 450u_|

SILTSTN; 75%; GRY TO LT GRY, '
VFGR, SUB-ANG, OPA, BRITTLE, m

| = |-

"] SH INCLUS, SANDY, 1% YLW
FLUOR, SLOW STRM CUT, YLW

N\

=
=5

=

AN

NS

6400

-300 1G, C1-C4 270
MD 6401 TVD 6312.42

INC 28.63 AZ 269.86
VS 410.44

=
V 4

| VFGR, SUB-ANG, OPA, BRITTLE, —
P/CONSOL, P/SORT, CALC CMNT, 11
L] SH INCLUS, SANDY, 1% YLW

NO VIS FRACT, 1% YLW FLUOR, g
SLOW STRM CUT, NO CUT AFTER 1
CRUSH i

450

MD 6448 TVD 6353.20=t




i INC 30.98 AZ 268.30 | B |

-

| |VS43363

== —]
CG 512u—

TNV

SH; 80%; BLK TO DK GRY, SMOOTH

TXT, SOFT TO FIRM, SILTY, SANDY,

NO VIS FRACT, 1% YLW FLUOR,

SLOW STRM CUT, NO CUT AFTER

g

CRUSH

N L )

T =\

2

WOB 22.5K—{ | MD 6496 TVD 6394.16 SH; 80%; BLK TO DK GRY, SMOOTH \)

6500

PP 3887 INC 32.63 AZ 267.02—— TXT, SOFT TO FIRM, SILTY, SANDY, T

VS 458.77
T_RPMO.| NO VIS FRACT, 1% YLW FLUOR, —

SPM 63/63 SLOW STRM CUT, NO CUT AFTER

o~

CRUSH

Ol

P

[ LA

SH; 80%; BLK TO DK GRY, SMOOTH

TXT, SOFT TO FIRM, SILTY, SANDY,

NO VIS FRACT, 1% YLW FLUOR,

SLOW STRM CUT, NO CUT AFTER

\L/

CRUSH

r'"'"

T\

MD 6543 TVD 6433.04

\\__’_/.— - = ==

INC 35.75 AZ 268.21

VS 485.17,

6550

NZ %

™ : CG 714u—]

CY
SH; 80%; BLK TO DK GRY, SMOOTH \2-‘
TXT, SOFT TO FIRM, SILTY, SANDY, il \

-

NO VIS FRACT, 1% YLW FLUOR, \ \

SLOW STRM CUT, NO CUT AFTER : A

CRUSH —

1~

SH; 95%; BLK TO DK GRY, SMOOTH N\

U

TXT, SOFT TO FIRM, SILTY, PYR \ )
INCLUS, NO VIS FRACT, 5% YLW :

) P

FLUOR, IMMED STRM CUT, NO CUT

AFTER CRUSH

[

SHARON SPRINGS

MD 6591 TVD 6470.89

- ==&

INC 40.1 AZ 270.46 6690' MD 6470' TVD

™~
-

VS 514.61

6600
-I«
o

Fi/Hr) 55 -300 1-C4 2701

ma 30

"’-f.

T N

JLns

SH; 95%; BLK TO DK GRY, SMOOTH A

TXT, SOFT TO FIRM, SILTY, PYR

TN

INCLUS, NO VIS FRACT, 5% YLW

FLUOR, IMMED STRM CUT, NO CUT

\-—’i’/‘

AFTER CRUSH

L
|~

Vad\

/
4

MD 6638 TVD 6505.47

INC 45.14 AZ 274.4

A

s VS 546.22

NIOBRARA Il CG 1535u_|

6645' MD 6508' TVD

I~
L

T
f
y

6650
|

MRL; 24%; GRY TO DK GRY, SOFT

TO BRITTLE, PYR INCLUS, NO VIS

FRACT, MINOR CALC, POOR

"™

INTRXLN POR, 10% YLW FLUOR, \

EEEEEEEEEEEER!

IMMED BLU STRM CUT, YLW RING
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MD 6685 TVD 6538.24 an
INC 48.75 AZ 274.64 =
[ — VS 580.91 —
L ]
= ]
= N ol
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T | | |
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M 1 T =
MD 6733 TVD 6568.31 s
INC 51.69 AZ 27266 e ™
VS616.72 [ T =
r / T T T
— L | T :
. s )
8 Tt ™
o R ™
= g L
> B
T
~— T
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3 T
T
|- T ur o
2 S T
| : Lo
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'\ || T : T
) __: ur :
[ MD 6781 TVD 65%6.6 s
- INC 56.08 AZ 269.93 T = =
- C VS 655.32 [ [ T =
| X T T o
e . T ™
J S "
B A
OP (FtH 55 S
Gamma 30 | ]
] 1
P ]
/ | | |
I ]
E ~ ||
<1 -
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|~
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N | |
/\ MD 6828 TVD 6620.9 L
— INC 61.62 AZ 269.69 =
£ ¢ VS 695.45 —
- N ]
-
N\ | | |
__J.
L 2L
> S
= ¢ ==
—] < 1]
\\
A ]
i 12:01 Al ]
1/13/2013 T—
C | | |
k\- |}
¢ MD 6876 TVD 6641.75 -
WOB 5.3K INC 66.87 AZ 269.29 ]
— PP 3006 VS 738.59 T
/ RPM 65— T
(S SPM 62/62 | |
1 1 1 1

449444944494 449444494449444444444444944494449 044

e

NIOBRARA A CHALK
6686' MD 6538' TVD

CHK; 55%; LT GRY TO GRY, SOFT,
MINOR CALC, NO VIS FRACT,
POOR INTRXLN POR, SH INCLUS,
PYR NODULES, 10% YLW FLUOR,
IMMED BLU STRM CUT, YLW RING
CUT, NO VIS STAIN

SR

-

1l

NIOBRARA A MARL
6725' MD 6570' TVD

MRL; 45%; GRY TO DK GRY, SOFT
TO BRITTLE, PYR INCLUS, NO VIS
FRACT, MINOR CALC, POOR
INTRXLN POR, 10% YLW FLUOR,
IMMED BLU STRM CUT, YLW RING
CuT

MRL; 48%; GRY TO DK GRY, SOFT
TO BRITTLE, PYR INCLUS, NO VIS
FRACT, MINOR CALC, POOR
INTRXLN POR, 10% YLW FLUOR,
IMMED BLU STRM CUT, YLW RING
CuT

MRL; 45%; GRY TO DK GRY, SOFT
TO BRITTLE, PYR INCLUS, NO VIS
FRACT, MINOR CALC, POOR
INTRXLN POR, 10% YLW FLUOR,
IMMED BLU STRM CUT, YLW RING
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N
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g
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M

-300

RV E g b
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1
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NIOBRARAB CHALK
6800' MD 6610' TVD

CHK; 55%; LT GRY TO GRY, SOFT,
MINOR CALC, NO VIS FRACT,
POOR INTRXLN POR, SH INCLUS,
PYR NODULES, 10% YLW FLUOR,
IMMED BLU STRM CUT, YLW RING
CUT, NO VIS STAIN

CHK; 55%; LT GRY TO GRY, SOFT,
MINOR CALC, NO VIS FRACT,
POOR INTRXLN POR, SH INCLUS,
PYR NODULES, 10% YLW FLUOR,
IMMED BLU STRM CUT, YLW RING
CUT, NO VIS STAIN

CHK; 55%; LT GRY TO GRY, SOFT,
MINOR CALC, NO VIS FRACT,
POOR INTRXIN POR SHINCILUS

L~
— ——
1+

e i B Y

K==+~

g

T

—1

_t ]




6900

50

-

PYR NODULES, 10% YLW FLUOR,
IMMED BLU STRM CUT, YLW RING
CUT, NO VIS STAIN

END OF VERTICAL LOG @ 6900
MD ON 1/13/2013, CONTINUED ON
HORIZONTAL LOG




