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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: Holly Sell

Noble Energy Inc.

Mud Logging Details

Logger: Alec Walker & Cory Shorette

2500' MD to 6750' MD
December 6, 2012
December 16, 2012

Log Interval:
Start Date:
Release Date:

Well Name:

Location:

County:
State:

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

Wells Ranch State USX
AA16-67-1HNL

14-6N-63W
1885 FNL, 238' FWL

Weld

Colorado

H&P 343

16215' MD
December 14, 2012
Niobrara B Chalk
4801’

4777
05-123-36042
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I | LOGGING @ 2500' @ 3:30 AMON | | BRI TING ON W
= 12/7/2012 W/ BIT #2 8.75" VAREL DRILLING ON WEM
sh VM416P2HR S/N 4004439 IN @ 684
e MD _—
'WOB 16.2K _‘g I MD 684
[ ] WT 855 |
PP 3069 ; 5
i - VIS 27
RPM 60 | PV 2
'SPM 67/66 i YP 3
= GEL1/2/3—]
] FIL32.6 |
= SOL 1.5
] H20 98.2—
] PH8.3
: CL 2000—
] CAL 180 |
] SILTSTN; 75%; GRY TO LT GRY, oILO
= VFGR, SUB-ANG, OPA, BRITTLE, || CG 149u
{ 1 ] P/CONSOL, P/SORT, CALC CMNT,
= SANDY, SH INCLUS, NO FLUOR, NO
= 5 STRM CUT, NO CUT AFTER CRUSH
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MD 2577 TVD 2560.16 [ ]
INC 12.65 AZ 303.74 =
i VS 15081 5 SILTSTN; 80%; GRY TO LT GRY,
¢ = VFGR, SUB-ANG, OPA, BRITTLE,
5 P/CONSOL, P/SORT, CALC CMNT,
] SANDY, SH INCLUS, NO FLUOR, NO
| = STRM CUT, NO CUT AFTER CRUSH
o
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OP (Ft/Hr) 55 g N -300 TG, C1-C4 270
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= : SILTSTN; 75%; GRY TO LT GRY,
L ] VFGR, SUB-ANG, OPA, BRITTLE,
g = P/CONSOL, P/SORT, CALC CMNT, |
[ 5 SANDY, SH INCLUS, NO FLUOR, NO !
C ol STRM CUT, NO CUT AFTER CRUSH
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] MD 2671
] WT 8.85.
[ ] VIS 27
- ] PV 3
: YP 4
MD 2671 TVD 2651.79 B GEL1/2/3
INC 13.09 AZ 303.06 H q FIL 22.8
VS 168.42 L] L SOL 3.2
| H S 2
= B H20 96.5 |
I SILTSTN; 85%:; GRY TO LT GRY, PH9.8
] VFGR, SUB-ANG, OPA, BRITTLE, CL 1800
: P/CONSOL, P/SORT, CALC CNINT, CAL 80
a SANDY, SH INCLUS, NO FLUOR, NO OIL0
= STRM CUT, NO CUT AFTER CRUSH
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S
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MD 2765 TVD 2743.45
INC 12.55 AZ 301.5
VS 186.19

2750
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2800

MD 2860 TVD 2836.16
INC 12,67 AZ 299.44
VS 204.19

P

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; 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

CG 21

PIERRE

2800' MD 2778 TVD

| 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
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CG 145u—

CG 219u_|
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MD 3144 TVD 311265
INC 11.61AZ 300.08
ped—]  Lys 260.46°

3050

] SS; 85%; 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; 90%; 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

SILTSTN; 60%; 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

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

300 TG, G1-C4 2701
bl CG 216u_|
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™ E CG 219u—
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3250

3300

3350

SS; 55%; 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; 65%; 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

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

—

-300

TG 61.caCG 120u

2701

CG 2

31u-|




SILTSTN; 55%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE,

P/CONSOL, P/SORT, CALC CMNT, jl X CG 213u—

SANDY, NO FLUOR, NO STRM CUT, b

Ny

NO CUT AFTER CRUSH

3400

Fi/Hr) 55 -300 1G, C1-C4 270!

30

|
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MD 3427 TVD 3392.07

INC 6.39 AZ 299.3

[ VS 298.28

SILTSTN; 70%; GRY TO LT GRY,

l

VFGR, SUB-ANG, OPA, BRITTLE,

P/CONSOL, P/SORT, CALC CMNT,

SANDY, NO FLUOR, NO STRM CUT,

kK 3L B

NO CUT AFTER CRUSH

3450

|

CG 264u_|

SILTSTN; 75%; 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

3500

p

MD 3522 TVD 3486.59

|

INC 5.13 AZ 297.15

VS 306.72

—— "G | @

SILTSTN; 70%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE,

Yy

l

P/CONSOL, P/SORT, CALC CMNT,

—

SANDY, NO FLUOR, NO STRM CUT,

NO CUT AFTER CRUSH
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CG 239u-]

SILTSTN; 70%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE,

|

1 p/coNsoL, PISORT, CALC cMNT, | |—IL;




| SANDY, NO FLUOR, NO STRM CUI, | |

NO CUT AFTER CRUSH
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Fi/Hr) 55 -300 1G, C1-C4 270!
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MD 3616 TVD 3580.24

INC 4.78 AZ 293.69

VS 3141

- | e e

SILTSTN; 70%; 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

3650

PARKMAN

3650' MD 3580' TVD

.. = 2! > CG 228u—

- 1°| SS; 60%; OFF WH TO GRY, VF

------ || 70 FGR, SUB-ANG, FROST, FRIBL,

------------ P/CONSOL, P/SORT, CALC CMNT,

............ | SILTY, NO FLUOR, NO STRM CUT,

ol NO CUT AFTER CRUSH

MD 3740 TVD 3673.89 v

INC509AZ29397 | F{A.-.--.-.- =

T e | e e

EI._ VS 32153 e e

~~

o

------------ | SS; 85%; OFF WH TO GRY, VF

.- .- =={"| TO FGR, SUB-ANG, FROST, FRIBL,

ﬁ._ : =1 P/CONSOL, P/SORT, CALC CMNT,

.- -.-2-1- 4+ SHALE INCLUS, SILTY, NO FLUOR, !

------------ | NO STRM CUT, NO CUT AFTER

ol .- -}{CRUSH

= -':jgj:'_ It - CG 244u

-2 1 ss; 85%; OFF WH TO GRY, VF

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

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

" == | SHALE INCLUS, SILTY, NO FLUOR,

P | NO STRM CUT, NO CUT AFTER

ol i | cRUSH

Ft/Hr) -300 TG, C1-C4 270

Garmmma 30

MD 3804 TVD 3767.61

INC 3.6 AZ 294.57

1 | VS 328.06



_p i1l I7] SS; 85%; OFF WH TO GRY, VF
-.-.-.-1-.- ] TO FGR, SUB-ANG, FROST, FRIBL,

——

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

e :: SHALE INCLUS, SILTY, NO FLUOR,

e —| NO STRM CUT, NO CUT AFTER

-1+l 1-T|CRUSH

8
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------------ | CG 210u

m
|

------------ ] SS; 85%; OFF WH TO GRY, VF

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

------------ — P/CONSOL, P/SORT, CALC CMNT,

L am

it :: SHALE INCLUS, SILTY, NO FLUOR,
- .-~ ]-| NO STRM CUT, NO CUT AFTER

Sl -} CRUSH

[MD 3899 TVD 386241~ |2 T | - - - - -]

INC385AZ29064 | L) .: .:.-.: .-

vsawzrs | e

A~

]

A T T T

MD3933TVvD395627 | [ }.-. - - - -] || SS; 85%; OFF WH TO GRY, VF

INC 246 AZ 26491 . ==1"170 FGR, SUB-ANG, FROST, FRIBL,

............ | SHALE INCLUS, SILTY, NO FLUOR,

u VS 3875 -+~ H P/ICONSOL, P/SORT, CALC CMNT,

- .- -.-.-1-1+{NO STRM CUT, NO CUT AFTER

skt ] crusH

............ n bl CG 230u_|

............ | SS; 85%; OFF WH TO GRY, VF

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

L] . we—1-| PICONSOL, P/SORT, CALC CMNT,

--1-.-- - | SHALE INCLUS, SILTY, NO FLUOR,

[ ~--2-1-1- 1| NO STRM CUT, NO CUT AFTER

S - CRUSH

OP (Ft/Hr) 55i g ------ -300 TG, C1-C4 270

Gamma h{010’ [ [ N M N S5

YAY

o

AN




| -
(
=
il
L
| MD 4088 TVD 4051.22
INC 1.63 AZ 196.6
{ VS 341.15
J§
< | -
L WOB 3.4K
PP 3904 =
| RPM 60 L
[SPM 67/66-¢ 1
r—.
[ [
/
[
g F
I l
\ —
) |
[ =3
/ |
y B Pt
=
- 3
d
T '_;
- MD 4182 TVD 4145.21
INC 1.51 AZ 65.85
L : VS 340.39
L 2
= |
/
N "
P (Ft/H | 55
G [y 30(
|
—
|
J
| =
l
—

4050

4100

4150

4200

250

l

|

l
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SS; 85%; 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

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; 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; 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; 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

CG 241u’]

L .,\'

CG 207u|

-300

1-C4

2701

.

CG 200u_|




MD 4276 TVD 4239.19

INC 0.46 AZ 123.05
" VS 338.95
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L= MD 4371 TVD 4334.18
INC 1.27 AZ 112.71
VS 337.65
=
|
4
—
P (Ft/H

=
=
| =
et |
|
r MD 4466 TVD 4429.14
1 | INC 214 AZ 113.99

4350 4300

4400

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; 80%; GRY TO LT GRY,

Ve )

VFGR, SUB-ANG, OPA, BRITTLE, [ = CG 267u—
P/CONSOL, P/SORT, CALC CMNT,
SANDY, SH INCLUS, NO FLUOR, NO
STRM CUT, NO CUT AFTER CRUSH
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 !
SUSSEX 300 TG, C1-C4 270
4400' MD 4363 TVD
- CG 254u_|

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

Bt 'TT; 5
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INC 086 AZ 14323
v VS 33301
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T r MD 4655 TVD 4618.08
NI INC 1.76 AZ 14249
VS 331.67
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4550 4500

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

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

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; 80%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,

Vi
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CG 250u__
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CG 256u|
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INC 1.64 AZ 16.34
- VS 329.57
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INC 1.32 AZ 99.18
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4850 4800 4750 4700

4900

STRM CUT, NO CUT AFTER CRUSH

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; 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; 85%; 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; 85%; 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

| SANDY, SH INCLUS, NO FLUOR, NO | |

CG 292u_|

I;\["" ST
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4900" MD 4863 TVD
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CG 268u—|




4950

J MD 4938 TVD 4900.98
] INC 1.69 AZ 54.82
VS 325,08
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INC 155 AZ 49.04
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MD 5127 TVD 5089.91

1 VINC1AA7 AN0O7

5100

SS; 55%; 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,

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

SHALE INCLUS, SILTY, NO FLUOR,

| NO STRM CUT, NO CUT AFTER

CRUSH

1 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

| 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
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CG 325u_|
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CG 296u—

MD 5100"—

WT 8.90—

)

VIS 27

PV 3

YP3

GEL 2/3/4—

FIL 28.2—
SOL 3.2

H20 96.5—

PH8.7
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| MD 5316 TVD 5278.87
INC 1.14 AZ 5212
VS 31851
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5150

5200

5250

5300

350

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

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

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

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

SH; 70%; BLK TO DK GRY, SMOOTH
TXT, SOFT TO FIRM, SILTY, NO VIS
FRACT, YLW FLUOR, NO STRM CUT,
NO CUT AFTER CRUSH
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MD 5411 TVD 5373.85
INC 1.09AZ 244
VS317.4
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MD 5504 TVD 5466.83
INC 1.32 AZ 31.46
VS 3165

5500 5450 5400

5550

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

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

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

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

-

) 550] | MD 5599 TVD 5561.8
30 INC 1.28 AZ 31.14
VS3154

-300

5600

1G, C1-C4 270!

Iy é’_%

! - - ;I_ i

]

[ 1— -

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

g

5650

1
S S CG 579u_

e

I
- | -

|
==

] SH; 70%; BLK TO DK GRY, SMOOTH B
| TXT, SOFT TO FIRM, SILTY, PYR

] INCLUS, NO VIS FRACT, YLW

[ | FLUOR, V SLOW STRM CUT, NO

MD 5693 TVD 5655.78
INC 142 AZ 43.19

~Q.-d".

CUT AFTER CRUSH I

1./
J
1]

VS 314.08,

5700

[WOB 6.9K
PP 3716
[RPM 61
'SPM 60/60— &

N /]
1

L] SH; 90%; BLK TO DK GRY, SMOOTH

e
-

| TXT, SOFT TO FIRM, SILTY, PYR

-

|
[

L] INCLUS, NO VIS FRACT, YLW I\ )
|

| FLUOR, V SLOW STRM CUT, NO

[ | CUT AFTERCRUSH

5750

)
l,ﬁ/ == CG 754u ]|
|

-T\.z

|| TXT, SOFT TO FIRM, SILTY, PYR

l
|

\

|

SH; 95%; BLK TO DK GRY, SMOOTH q
l
1
1

|
u INCLUS, NO VIS FRACT, YLW 1} }

1 | MD 5788 TVD 5750.75




| INC 1.46 AZ 4/.00
VS 31239

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

5800

s 55
G 30(

\
|
L) %
B -
-300 r TG, C1-C4 270

P

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

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

i MD 5844 TVD 5806.73
7 INC 1.36 AZ 52.62
) T VS 311,35

™ CG 138u-

5850

e

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

n FLUOR, V SLOW STRM CUT, NO
] CUT AFTERCRUSH

MD 5886 TVD 5848.72
INC 1.39 AZ 54.27
VS 310.55

Ve e TV

12:01 AN—=
12/8/2012

5900

,
TOOH @ 5:30 PMON 12/7/2012 @ Il
5900' MD FOR NEW BIT AND

A 1
'nN%ZEl'e

nh
il

CG 424u—

5950

M SILTSTN; 75%; GRY TO LT GRY, I
VFGR, SUB-ANG, OPA, BRITTLE, Y

|

|

SH INCLUS, SANDY, NO FLUOR,
SLOW STRM CUT, YLW RING CUT

/I

MD 5980 TVD 5942.66

INC 3.59 AZ 280.73

VS 31253

SILTSTN; 75%; GRY TO LT GRY,

k--

=L VFGR, SUB-ANG, OPA, BRITTLE, 11

vt
—T TN _/\_,/\—\ 3 A

SH INCLUS, SANDY, NO FLUOR,

6000

OP (Ft/Hr) 55i -300

SLOW STRM CUT, YLW RING CUT 1
i TG, C1-C4 2170




My

E. SILTSTN; 75%; GRY TO LT GRY,

| VFGR, SUB-ANG, OPA, BRITTLE,

P/CONSOL, P/SORT, CALC CMNT,

U™

L SHINCLUS, SANDY, NO FLUOR,

MD 6027 TVD 5989.37 "] SLOW STRM CUT, YLW RING CUT l

INC 8.98 AZ 272.38

VS 317.65

~—==
-
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- CG 636u-

[ In

==

- e

SILTSTN; 75%; GRY TO LT GRY,

6050

VFGR, SUB-ANG, OPA, BRITTLE,

™

P/CONSOL, P/SORT, CALC CMNT,

SH INCLUS, SANDY, NO FLUOR,

-

IMMED BLU STRM CUT, YLW RING

Ccut

g A4

MD 6074 TVD 6035.37

g

PSP SILTSTN; 75%; GRY TO LT GRY,

| —

VS 327.18 VFGR, SUB-ANG, OPA, BRITTLE,

b oo

P/CONSOL, P/SORT, CALC CMNT,

_t -l

SH INCLUS, SANDY, NO FLUOR,

N

IMMED BLU STRM CUT, YLW RING

Ccut

MD 6139

1
4 -
- g

WT 9.2

1\ AN/

6100

VIS 34

PV 10

SILTSTN; 75%; GRY TO LT GRY, YP 8

VFGR, SUB-ANG, OPA, BRITTLE, r GEL 4/17/24-

P/CONSOL, P/SORT, CALC CMNT, FIL 9.0

SH INCLUS, SANDY, NO FLUOR, SOL 5.2

o g N

IMMED BLU STRM CUT, YLW RING H20 94.5—

Ccut PH 9.6

MD 6121 TVD 6080.48

CL 2200

INC 18.13 AZ 262.51

VS 340.27 CAL 20

OIL 0.
|

CG 368U

SILTSTN; 75%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE,

P/CONSOL, P/SORT, CALC CMNT,

SH INCLUS, SANDY, NO FLUOR,

6150

IMMED BLU STRM CUT, YLW RING

cuT ’\

-1 I+l

-~

@ w [ o | o |- \‘\_’—._._’—-———.

WOB 23.0K

SILTSTN; 55%; GRY TO LT GRY,

Alm

PP 3331 MD 6169 TVD 6125.71 VFGR, SUB-ANG, OPA, BRITTLE, |

RPM G} INC 20.95 AZ 259.93

| VS 356.1 P/CONSOL, P/SORT, CALC CMNT, t

SPM 62/62 SH INCLUS, SANDY, NO FLUOR,

IMMED BLU STRM CUT, YLW RING

Ccut

- N

SILTSTN; 60%; GRY TO LT GRY,

/NN

VFGR, SUB-ANG, OPA, BRITTLE,

e
] =
-

6200

P/CONSOL, P/SORT, CALC CMNT,

Ft/Hr) 55i -300 TG, C1-C4 270

Garmhma 30

SH INCLUS, SANDY, NO FLUOR,

IMMED BLU STRM CUT, YLW RING

—
'

Ccut

MD 6216 TVD 6169.31

INC 22.91 AZ 261.67

ry

VS 373.39

rr'

—“_
-

SILTSTN; 80%; GRY TO LT GRY, | CG 342u|




——Ml VFGR, SUB-ANG, OPA, BRITTLE,

-

P/CONSOL, P/SORT, CALC CMNT,

1T

SH INCLUS, SANDY, NO FLUOR,

IMMED BLU STRM CUT, YLW RING

Ccut

N T

6250

P L

SILTSTN; 75%; GRY TO LT GRY,

UL

VFGR, SUB-ANG, OPA, BRITTLE,

1 -

MD 6263 TVD 6212.26 P/CONSOL, P/SORT, CALC CMNT,

INC 24.97 AZ 261.85

SH INCLUS, SANDY, NO FLUOR,

VS392.23

IMMED BLU STRM CUT, YLW RING

Ccut

~—]

SILTSTN; 55%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE,

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

N

SH INCLUS, SANDY, NO FLUOR,

IMMED BLU STRM CUT, YLW RING

Ccut

AT T
-’

6300

MD 6310 TVD 6254.37

LT
L7

INC 27.73 AZ 262.04

SILTSTN; 70%; GRY TO LT GRY,

VS 412.85

VFGR, SUB-ANG, OPA, BRITTLE,

P/CONSOL, P/SORT, CALC CMNT, \l

VT
.
’

SANDY, SH INCLUS, PYR INCLUS, = - CG 947u_]

NO FLUOR, NO STRM CUT, NO CUT

I

AFTER CRUSH

O

L1
P4

- -

|~

wi

SILTSTN; 75%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE,

6350

P/CONSOL, P/SORT, CALC CMNT, \

.\./././
(4

SANDY, SH INCLUS, PYR INCLUS

! NN

NO FLUOR, NO STRM CUT, NO CUT

MD 6358 TVD 6296.34

AFTER CRUSH

INC 30.33 AZ 262.48

VS 435.89

=~
L T

\, LN

~AAF

—

SILTSTN; 75%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE,

..Jr-I""'"'H'r

P/CONSOL, P/SORT, CALC CMNT,

e

SANDY, SH INCLUS, PYR INCLUS

-

NO FLUOR, NO STRM CUT, NO CUT

AFTER CRUSH %

T T/ N AN

6400

Fi/Hr) 55 -300 1G, C1-C4 2701

30

SILTSTN; 80%; GRY TO LT GRY,

P

MD 6405 TVD 6335.71 VFGR, SUB-ANG, OPA, BRITTLE,

INC 35.8 AZ 261.19 P/CONSOL, P/SORT, CALC CMNT,

VS 461.2

- N~

SH INCLUS, SANDY, NO FLUOR,

CG 943u—|

N
.._\, NEN

IMMED BLU STRM CUT, YLWRING ™

Ccut

| |
-

T ——]

e

L
|t
-

SILTSTN; 80%; GRY TO LT GRY,

VFGR, SUB-ANG, OPA, BRITTLE,

P/CONSOL, P/SORT, CALC CMNT,

SH INCLUS, SANDY, NO FLUOR,

IMMED BLU STRM CUT, YLW RING

UL

450

cut !
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i | MD 6453 TVD 637292
INC 42.47 AZ 261.44
: VS 491.09
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5 WOB 23.2K
r- PP 3354
= /] RPM 0 MD 6500 TVD 6406.53
—| | INC 4621 AZ 26461
SPM 62/62_| VS 52364
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| MD 6547 TVD 643856,
=F INC 479AZ 26717 |
=+ VS 557.92
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S
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— y MD 6504 TVD 6469.18
< INC 50.79 AZ 269.31
< = [ 593 53—
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) MD 6641 TVD 6497.9
- % INC 53.68 AZ 267.9
) | ( VS 630.66
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6500

6550

6600

6650

S EEEEEEEEEEEEEEEEEEEEEEEEE!

EEEEEEEEE!
449444944 0444444444444 444444444944444

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
FEEEEEEEEEEEEEEEEEEEEEER  EEEEEEEEEEEE

SILTSTN; 55%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,

SH INCLUS, NO FLUOR, IMMED BLU

STRM CUT, YLW RING CUT

SILTSTN; 55%; GRY TO LT GRY,
VFGR, SUB-ANG, OPA, BRITTLE,
P/CONSOL, P/SORT, CALC CMNT,

SH INCLUS, NO FLUOR, IMMED BLU

STRM CUT, YLW RING CUT

SHARON SPRINGS

6529' MD 6427 TVD

SH; 85%; DK GRY TO GRY, FINE
TXT, SOFT TO FIRM, PYR NCLUS,
SILTY, PYR NODULES, NO FLUOR,
IMMED STRM CUT, YLW RING CUT,
MINOR CALC

SH; 85%; DK GRY TO GRY, FINE
TXT, SOFT TO FIRM, PYR NCLUS,
SILTY, PYR NODULES, NO FLUOR,
IMMED STRM CUT, YLW RING CUT,
MINOR CALC

SH; 85%; DK GRY TO GRY, FINE
TXT, SOFT TO FIRM, PYR NCLUS,
SILTY, PYR NODULES, NO FLUOR,
IMMED STRM CUT, YLW RING CUT,
MINOR CALC

MRL; 35%; GRY TO DK GRY, SOFT
TO BRITTLE, PYR INCLUS, NO VIS
FRACT, MINOR CALC, POOR
INTRXLN POR, NO FLUOR, IMMED
BLU STRM CUT, YLW RING CUT

NIOBRARA
6624' MD 6487' TVD

MRL; 35%; GRY TO DK GRY, SOFT
TO BRITTLE, PYR INCLUS, NO VIS
FRACT, MINOR CALC, POOR
INTRXLN POR, NO FLUOR, IMMED
BLU STRM CUT, YLW RING CUT
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| b MD 6688 TVD 6524.53
L S INC 57.45 AZ 267.42
T VS 669.36
™~
D <
<
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o
!
\
—
/
y
/
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WOB 33.1K
PP 3694
- RPMO_|
SPM 61/60— Bl MD 6736 TVD 65490.11
' INC 60.94 AZ 267.4
o VS 71051

6700

6750

=

S EEEEEEEEEEEEEEE]

i

T EEEEEEEEEEEEEEEEE
1444944444444444444

4494449444 944044444

NIOBRARA ACHALK

6672' MD 6516' TVD

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

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

NIOBRARA A MARL
6750' MD 6555' TVD

END OF VERTICAL LOG @ 6750
MD ON 12/8/2012, CONTINUED ON
HORIZONTAL LOG.
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