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7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax B66.534.4559

WAWWL. HZMUD.COMS25

Customer Information

Well Information

Operator:

Geologist:

Noble Energy Inc

1625 Broadway

Suite 2200

Denver, Colorado 80202

Holly Duncan
Noble Energy Inc.

Mud Logging Details

Logger:

Log Interval:
Start Date:

Release Date:

Tom Wacholz &
Mark Dennis
5460' MD to TBD
December 2, 2014
December 5, 2014

WwWell Name:

Location:

County:
State:

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

McCaffrey State
LD12-74-1 AHN Horizontal
1-TO9N-R58W

250' FSL, 2200’ FEL

Weld

Colorado

H&P 343

10391' MD
December 5, 2014
Niobrara B Chalk
4657’

4633’
05-123-39672-0000




Well Bore Cross Section

NOBLE ENERGY INC
MCCAFFREY STATE

LD12-74-1AHN
HORIZONTAL
1-T9N-R58W

250' FSL, 2200' FEL
WELD CO., CO

H&P 343

5450

LOGGERS:
TOM WACHOLZ
MARK DENNIS

COMMENCED LOGGING @ 5460' MD ON

@ 1227 MD
5600

12/02/2014 W/BIT #2, SIZE 8.75", SMITH SDi519, S/N JJ

7216 IN
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EEPEE BUTTES 4505 MD - 4465 MD SHARON SPRINGS - 5516' MD 5389' TVD)
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5300 TVD e - ; . 7 - ;
EEPEE BUTTES SHARON SPRINGS NIOBRARA A CHALK

——_5516"MD 5389' TVD

4505' MD 4468’ TVD-—— 5554' MD 5403’ TVD

+ P B

5530' MD-5560' MD: CHK: 70%
(CaCO3 60%) MOTT LTGY-
MEDDRKGY - DRKGY, BLKY TO

5560" MD-5590' MD: CHK: 80% (CaCO3 |-5590' MD-56:
65%) MOTT LTGY- MEDDRKGY, BLKY| 60%) MOTT |

Survey Data

5500" MD-5530' MD: SLTYSH: 60% SUBBLKY, FXLN TO CHLKY, SFT, TO SUBBLKY, FXLN TO CHLKY, SFT, | TO SUBBLK

5470' MD-5500' MD: SLTYSH: 70% LTGY- MEDGY, PRED SUBBLKYTO |CHK FRMWRK, IMBD CALC, FREE CHK FRMWRK, IMBD CALC, FREE CHK FRMW
LTGY- MEDGY, PRED SUBBLKYTO | SUBSPLT, SLTY TO F TXT, FREE PYR, TRC FREE BENT, FREE SLTY PYR, TRC FREE BENT, 20% FREE PYR, TRC FI
SUBSPLT, SLTY TO F TXT, FREE CALC, FREE BENT, IMBD PYR, FREE |SH, 20% FREE MRL, TRC | MRL, TRC GRYSHBLK STN, TRC MRL, TRC G
CALC, ABDT FREE BENT, IMBD PYR, | SLTST, FREE MARL, NO STN, 5% MIN |GRYSHBLK STN, TRC LTOR MIN LTOR MIN FLOR, FNT BLSHWT O LTOR MIN FI
FREE SLTST, NO STN, 20% MIN FLOR, | FLOR, FNT BLSHWT O FLOR, IMMED_ |FLOR, FNT BLSHWT O FLOR, FLOR, IMMED STRMG CUT, HVY FLOR, IMME
FNT BLSHWT O FLOR, MOD LZY STRMG CUT, HVY BLSHWT RNG IMMED STRMG CUT, HVY BLSHWT BLSHWT RNG BLSHWT RN
CUT, LT BRIYL RNG RNG

MD 5542 TVD 5397.43

INC 62.79 AZ 177.92

VS 336.43
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- 5800' MD-5830' MD: CHK:
0' MD: CHK: 70% (CaCO3 5770' MD-5800' MD: CHK: 70% (CaCO3 | g5o) MOTT LTGY- I\%EDD
_TGY- MEDDRKGY, BLKY| 5620' MD-5650' MD: MRL: 70% (CaCO3 |5650' MD-5680' MD: MRL: 50% (CaCO3 60%) MOTT LTGY- MEDDRKGY, BLKY | 10 gUBBLKY, FXLN TO C
Y, FXLN TO CHLKY, SFT, | 45%) MEDDRKGY - DRKGY, BLKY TO [45%,) MEDDRKGY - DRKGY, BLKY TO |5680' MD-5710°' MD: MRL: 70% (CaCO3 (5710' MD-5740' MD: MRL: 60% (CaCO3 |5740' MD-5770' MD: MRL: 55% (CaCO3 | TO SUBBLKY, FXLN TO CHLKY, SFT, | crik FRMWRK. IMBD G
RK, IMBD CALC, FREE | SUBBLKY, FXLN TO CHLKY, SFT, CHK SUBBLKY, FXLN TO CHLKY, SFT, 40%) MEDDRKGY - DRKGY, BLKY TO |40%) MEDDRKGY - DRKGY, BLKY TO |45%) MEDDRKGY - DRKGY, BLKY TO |CHK FRMWRK, IMBD CALC, FREE | pve' TRC FREE BENT. 20
REE BENT, 30% FREE FRMWRK, IMBD CAL, FREE PYR, TRC/CHK FRMWRK, IMBD CAL, FREE SUBBLKY, FXLN TO CHLKY, SFT, CHK | SUBBLKY, FXLN TO CHLKY, SFT, SUBBLKY, FXLN TO CHLKY, SFT, CHK [PYR, TRC FREE BENT, 30% FREE MRL, mRL. TRC GRYSHBLK S\
RYSHBLK STN, TRC FREE BENT, 30% CHK, NO STN, TRC |PYR, FREE BENT, 50% CHK, NOSTN, [FRMWRK, IMBD CAL, FREE PYR, CHK FRMWRK, IMBD CAL, FREE FRMWRK, IMBD CAL, FREE PYR, TRC GRYSHBLK STN, TRC LTOR MIN | | ToR MIN FLOR, FNT BL
_OR, FNT BLSHWT O LTOR MIN FLOR, FNT BLSHWT O 5% L'TOR MIN FLOR, FNT BLSHWT O | FREE BENT, 30% CHK,NOSTN, 5% | PYR, FREE BENT, 40% CHK, NOSTN, |FREE BENT, 45% CHK,NOSTN,5%  |FLOR, FNT BLSHWT O FLOR, IMMED | £ or IMMED STRMG CL
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BLSHWT RNG BLSHWT RNG BLSHWT RNG
5600 5675 5675
MD 5637 TVD 5438.1 MD 5732 TVD 5471.03
INC 66,51 AZ 176.06 INC 729 AZ 176.84
VS422.23 VS511.27
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| TOOH @ 10:15 AM ON 12/02/14 @ 5902' MD FOR S375TVD
K INTERMEDIATE CASING OPERATIONS.
TIH @ 10:45 AM ON 12/03/2014, RESUMED DRILLING
@ 3:40 PM ON 12/03/2014 W/ BIT #3, 6.125",
SECURITY MM54, S/N 12589852 @ 5902 MD.
SWITCHING TO 50FT SAMPLE INTERVAL
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5525
O 5830 MD-5860' MD: CHK: 85% (CaCO3
HLKY SFT.  |65%) MOTT LTGY- MEDDRKGY, BLKY
LC.FREE | TOSUBBLKY, FXLN TO CHLKY, SFT,
W EREE |CHK FRMWRK, IMBD CALC, FREE | 5860' MD-5900' MD: CHK: 90% (CaCO3 70%) MOTT
N.TRG _ |PYR,TRC FREEBENT,15% FREE |LTGY- MEDDRKGY, BLKYTO SUBBLKY, FXLN TO 000" MD-6050' MD: CHK: 90% (CaCO3 65%) MOTT L
SHWTO  |MRL, TRC GRYSHBLK STN, TRC CHLKY, SFT, CHK FRMWRK, IMBD CALC, FREE  [5900' MD-5950' MD: CHK: 70% (CaCO3 60%) MOTT LTGY- 5950' MD-6000' MD: CHK: 70% (CaCO3 60%) MOTT LTGY- O DKo iy S s e o) Ly
T HVY LTOR MIN FLOR, FNT BLSHWTO  |PYR, TRC FREE BENT, 10% FREE MRL, TRC MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK | MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK | FRMWRK. IMBD CALC. FREE PYR. TRC FREE BEN
: FLOR, IMMED STRMG CUT, HVY GRYSHBLK STN, TRC LTOR MIN FLOR, FNT FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 30% FREE _| FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 30% FREE | ML TRC GRYSHBLK STN. TRC LTOR MIN FLOR. |
BLSHWT RNG BLSHWT O FLOR, IMMED STRMG CUT, HVY MRL, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, FNT MRL, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, FNT BLSHWT O FLOR. IMMED STRMG CUT. HVY BLSHV
BLSHWT RNG BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG ' k
sors | | |
MD 5827 TVD 5491.24 MD 5844 TVD 5493.17 MD 6002 TVD 5503.36
INC 8253 AZ 183.83  INC 84.48 AZ 185.26 INC 88.12 AZ 182.93
VS 603.57 VS 620.24 VS 776.06
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r10:%FREE MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK FRMWRK, IMBD CAL, FREE PYR, FREE BENT, 40% CHK, NO DRKGY, BLk
:’NT FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 20% FREE | FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 30% FREE | FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 30% FREE | STN, TRC LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED FRMWRK, I
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5675

MD 6095 TVD 5505.31
INC 89.48 AZ 178.63
VS 868.61

MD 6187 TVD 5507.14
INC 88.24 AZ 177.78

VS 960.47
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MD 6465 TVD 5509.
INC 89.35 AZ 182.27
VS 1237.39

MD 6372 TVD 5509.39
INC 90.59 AZ 181.56
VS 1144.99

MD 6280 TVD 5509.22
INC 89.2 AZ 178.86

VS 1053.33
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MD 6835 TVD 5504.98

INC 91.11AZ 179.11

VS 1605.84
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TRANG  |FREE CALC, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT | MRL, FREE CALC, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, | GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED | Srpmisnr rvy B oW 1 B b GRYSHBLK
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWTRNG | FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG | STRMG CUT, HVY BLSHWT RNG t STRMG CUT
5675
MD 8261 TVD 5487.65 MD 8356 TVD 5486.6 MD 8452
INC 91.2 AZ 180.29 INC 90.06 AZ 1808 INC 89.11
VS 3027.53 VS 312214 VS 3217.7
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L1 P —r -] —rr ) —rr ) —rr
)0' MD: CHK: 70% (CaCO3 60%) MOTT LTGY - 8500 MD-8550' MD: CHK: 85% (CaCO3 65%) MOTT LTGY- 8550' MD-8600' MD: CHK: 80% (CaCO3 65%) MOTT LTGY- MDe MD: CHIC: 909 (CaCO3 10%) MOTT LTGY - 8650' MD-8700' MD: CHK: 90% (CaCO3

, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
IBD CALC, FREE PYR, 30% FREE MRL, TRC

STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED
, HVY BLSHWT RNG

MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, 15% FREE MRL, TRC
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED
STRMG CUT, HVY BLSHWT RNG

MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, 20% FREE MRL, TRC
GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED
STRMG CUT, HVY BLSHWT RNG

MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK

FRMWRK, IMBD CALC, FREE PYR, 10% FREE MRL, TRC

GRYSHBLK STN, NO MIN FLOR, FNT B
STRMG CUT, HVY BLSHWT RNG

5675

LSHWT O FLOR, IMMED

MEDDRKGY, BLKY TO SUBBLKY, FXL
FRMWRK, IMBD CALC, FREE PYR, 10°
GRYSHBLK STN, NO MIN FLOR, FNTE
STRMG CUT, HVY BLSHWT RNG

'VD 5487.3
AZ 180.89

MD 8547 TVD 5487.83
INC 90.25 AZ 180.15
VS 3312.32

MD 8642 TVD 5490.23
INC 86.86 AZ 179.25
VS 3407
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8800" MD-8850' MD: CHK: 90% (CaCO3 70%) MOTT LTGY-
70%) MOTT LTGY- 8700' MD-8750' MD: CHK: 95% (CaCO3 70%) MOTT LTGY- 8750' MD-8800' MD: CHK: 85% (CaCO3 70%) MOTT LTGY- MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT. CHK | 8850° MD-8900' MD: CHK: 80% (CaCO3 70%) MOTT LTGY-
N'TO CHLKY, SFT,CHK | MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT,CHK | MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT,CHK | FRMWRK, IMBD CALC, FREE PYR, 10% FREE MRL, FREE MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
» FREE MRL, TRC FRMWRK, IMBD CALC, FREE PYR, 5% FREE MRL, TRC FRMWRK, IMBD CALC, FREE PYR, 15% FREE MRL, 5% FREE | cA| ¢, TRC GRYSHBLK STN, NO MIN FLOR, ENT BLSHWT 0| FRMWRK, IMBD CALC, FREE PYR, 10% FREE MRL, TRC
LSHWT O FLOR, IMMED | GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED | CALC, TRC GRYSHBLK STN, NOMIN FLOR, FNT BLSHWT O | F|OR. IMMED STRMG CUT, HVY BLSHWT RNG GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED
STRMG CUT, HVY BLSHWT RNG FLOR, IMMED STRMG CUT, HVY BLSHWT RNG STRMG CUT, HVY BLSHWT RNG
5675
MD 8737 TVD 5495.83 MD 8832 TVD 5500.48
INC 86.39 AZ 179.01 INC 88 AZ 178.95
VS 3501.64 VS 3596.33
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—rr L P —rr L P B —rr L FB —rr
9000' MD-9050" MD: CHK: 60% (CaCO3 55%) MOTT LTGY-
8900" MD-8950' MD: CHK: 80% (CaCO3 65%) MOTT LTGY - 8950' MD-9000"' MD: CHK: 70% (CaCO3 60%) MOTT LTGY - MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK 9050' MD-9100" MD: CHK: 70% (CaCO3 60%) MOTT LTGY- 9100' MD-9150' MD: CHK: ¢

MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, 20% FREE MRL, FREE
CALC, TRC GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O
FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, 30% FREE MRL, FREE
CALC, TRC GRYSHBLK STN, NO MIN FLOR, FNT BLSHWT O

FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 40% FREE
MRL, ABDT FREE CALC, TRC GRYSHBLK STN, TRC LTOR MIN
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY
BLSHWT RNG

5675

MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 30% FREE
MRL, ABDT FREE CALC, TRC GRYSHBLK STN, TRC LTOR MIN
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT]

MEDDRKGY, BLKY TO SU
FRMWRK, IMBD CALC, FI
MRL, ABDT FREE CALC,*
FLOR, FNT BLSHWT OFL

RNG

RNG

MD 8927 TVD 5503.42
INC 88.46 AZ 178.78
VS 3691.11

MD 9022 TVD 5505.64
INC 88.86 AZ 180.23
VS 3785.84

ML
INC
VS




DEPTH 9147 | H2090.8 'CG 3482u Tei00 CG 2738u
WT 10.15 OIL 0.8
VIS 36 LGS 25.7-
PH9.7 GEL 5/22/30
FIL 8.2 PV 10
CL 2900 YP 13
CAL 20 CK 1/0] Te_c1-ca
SOL 8. —— 4
T — s
I - I — - - ™= ~. ~
1. | . | | - — 1" o o I - -
-900
1y
ROP |(FV/HI ¥ II||'
L— | L~ P a (API i
~ o - el
i ) .ﬂ 1
0
915 920 925
e T e T e T T e
5375 TVD
— L PE == + PE == + PE == + PE
- -
5525
L FE i + FIE i + FIE i L FE g
. " 9200' MD-9250" MD: CHK: 60% (CaCO3 50%) MOTT LTGY- . o .
30% (CaCO3 65%) MOTT LTGY- 9150' MD-9200' MD: CHK: 90% (CaCO3 65%) MOTT LTGY- MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK | 9250' MD-9300" MD: CHK: 50% (CaCO3 45%) MOTT LTGY- 9300' MD-9350' MD: CHK: 70% (CaCO3 55%) MOTT L

BBLKY, FXLN TO CHLKY, SFT, CHK
REE PYR, ABDT FREE BENT, 20% FREE
'RC GRYSHBLK STN, 10% LTOR MIN
OR, IMMED STRMG CUT, HVY BLSHWT|

MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, ABDT FREE BENT, 10% FREE
MRL, ABDT FREE CALC, TRC GRYSHBLK STN, 10% LTOR MIN
FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY

FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 40% FREE
MRL, FREE CALC, TRC GRYSHBLK STN, TRC LTOR MIN FLOR,
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

BLSHWT RNG

5675

MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 50% FREE
MRL, FREE CALC, TRC GRYSHBLK STN, TRC LTOR MIN FLOR,
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY,
FRMWRK, IMBD CALC, FREE PYR, FREE BENT, 30%
MRL, FREE CALC, TRC GRYSHBLK STN, 5% LTOR |
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY Bl

J

) 9117 TVD 5507.51
> 88.89 AZ 179.22
3880.55

MD 9213 TVD 5508.57
INC 89.85 AZ 180.6
VS 3976.24

MD 9318 TVD 5508.17
INC 90.59 AZ 181.53
VS 4080.72
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9400' MD-9450° MD: CHK: 70% (CaCO3 55%) MOTT LTGY-
TGY- 9350' MD-9400' MD: CHK: 60% (CaCO3 50%) MOTT LTGY- MEDDRKGY. BLKY TO suss?fm? EXLN T‘g CHLKY, SFT.CHK | 9450 MD-8500' MD: CHK: 60% (CaC0O350%) MOTT LTGY- 9500' MD-9550' MD: CHK: 50% (CaCO3 45%) MOTT LTGY- 9550' MD-96
SFT,CHK | MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT,CHK | FRMWRK_ IMBD CALG. FREE PYR. FREE BENT. 30% FREE MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK | MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK | MEDDRKG)
, FREE FRMWRK, IMBD CALC, FREE PYR, FREE BENT, 40% FREE MRL. FREE CALC. TRC GRYSHBLK STN. 5% LTOR MIN FLOR, | FRMWRK, IMBD CALC, FREE PYR, FREE BENT, 40% FREE FRMWRK, IMBD CALC, FREE PYR, FREE BENT, 50% FREE FRMWRK, |
N FLOR, | MRL, FREE CALC, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, | ENT BLSHWT O FLOR. IMMED STRMG CUT. HVY BLSHWT | MRL, FREE CALC, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, | MRL, FREE CALC, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, | FREE CALC
SHWT RNG | FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG ’ ’ FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT BLSHWT O
RNG 5675 RNG RNG
MD 9403 TVD 5507.03
INC 90.96 AZ 181.26

VS 4165.25




| CG 2027u

DEPTH 9646'| H2090.0 CG 2920u
T 10.30 OIL05 |
VIS 40 LGS 339
PH 8.9 GEL 6/19/26
FIL 7.8 PV1
TG 3662u-—|{CL 30 YP1
6. ¢1-04 | CAL 40, CK1/0
” soL 92
’—
R N —4 N
A L AT g e ol B ___% e ~ . p— -1 ~ T [
900 [
50
B
- r p~ | i
rPELFw 3 r-;:r‘
| ROP|(FUH i
" | Gampa (API B T 1 ~J =
1 T | || | L1 T
12:01AM WOB 17.3K | | WOB 16.7K ]
12/05/2014 PP 3724} PP 3815— n =
- DAY 06| RPM 80, RPM 80_| -
o 2041 FT24HRS| [ SPM 3939 | [sPm3939 | | | |
0 965! 970! 975
NIOBRARA B CHALK 9550' MD - 9600 MD|
E e 8 .
b =
i =y
. . . . . . . . T r T T r T T r
5375 TVD TOOH @ 7:45 PM ON 12/04/14 @ 9646' MD FOR
MWD TOOL FAILURE.
TIH @ 12:40 AM ON 12/05/2014. RESUMED DRILLING @
6:40AM ON 12/05/2014 W/ BIT #3, 6.125", SECURITY MM54, SIN
12589852 @ 9646' MD.
L P Bl s + PIE s + PIE s . PIE
- -
5525
9600' MD-9650' MD: CHK: 90% (CaCO3 65%) MOTT LTGY-

00' MD: CHK: 90% (CaCO3 65%) MOTT LTGY-

, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
MBD CALC, FREE PYR, FREE BENT, 10% FREE MRL,
, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT
FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, FREE BENT, 10% FREE MRL,
FREE CALC, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

5675

9650" MD-9700' MD: CHK: 90% (CaCO3 70%) MOTT LTGY-
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, FREE BENT, 10% FREE MRL,
FREE CALC, TRC GRYSHBLK STN, 5% LTOR MIN FLOR, FNT
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

9700" MD-9750' MD: CHK: 90% (CaCO3 70%) MOTT LTGY-
MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CALC, FREE PYR, FREE BENT, 10% FREE
MRL, FREE CALC, TRC GRYSHBLK STN, 5% LTOR MIN FLOR,
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT
RNG

9750" MD-9800' MD: CHK: 85% (CaCO3
MEDDRKGY, BLKY TO SUBBLKY, FXLI
FRMWRK, IMBD CALC, FREE PYR, TR
MRL, FREE CALC, TRC GRYSHBLK ST
FNT BLSHWT O FLOR, IMMED STRMG

J

MD 9593 TVD 5501.97

INC 921

AZ 182.07

VS 4354.04

MD 9687 TVD 5500.76
INC 89.38 AZ 180.64

VS 4447.51
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9800' MD-9850' MD: CHK: 80% (CaCO3 65%) MOTT LTGY-
35%) MOTT LTGY- MEDDRKGY, BLKY TO SUBBI(K$ FXLN T‘g CHLKY, SFT. CHK | 9850' MD-9900° MD: CHK: 60% (CaCO3 50%) MOTT LTGY- 9900’ MD-9950' MD: CHK: 50% (CaCO3 45%) MOTT LTGY- 9950' MD-10000' MD: CHK: 60% (CaCO3 50%) MOTT LTGY-
I TO CHLKY, SFT,CHK | FRMWRK. IMBD CALC. FREE PYR. TRC FREE BENT 20% FREE | MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK | MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT,CHK  |MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
C FREE BENT, 15% FREE | RL FREE CALC. TRC GRYSHBLK STN. TRG LTOR MIN FLOR, - | FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 40% FREE | FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 50% FREE _|FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 40% FREE
N, TRC LTOR MIN FLOR, | ENT BLSHWT O FLOR. IMMED STRMG CUT. HVY BLSHWT RNG | MRL, FREE CALC, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, |MRL, FREE CALC, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, |MRL, FREE CALC, TRC GRYSHBLK STN, TRC LTOR MIN FLOR,
|CUT, HVY BLSHWT RNG g ’ FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG |FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG |FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG
5675

MD 9783 TVD 5502.49
INC 88.55 AZ 181.34
VS 4543.04

MD 9878 TVD 5504.45
INC 89.08 AZ 180.62
VS 4637.56

MD 9972 TVD 5505.11
INC 90.12AZ 177.21
VS 4731.37
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10000' MD-10050' MD: CHK: 60% (CaCO3 50%) MOTT LTGY- 10200' MD-10250' MD: CHI
10050' MD-10100' MD: CHK: 60% (CaCO3 50%) MOTT LTGY- 10100' MD-10150' MD: MRL: 70% (CaCO3 35%) MEDDRKGY - 10150' MD-10200' MD: MRL: 60% (CaCO3 40%) MEDDRKGY - MEDDRKGY, BLKY TO SL

MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK

FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 40% FREE
MRL, FREE CALC, TRC GRYSHBLK STN, TRC LTOR MIN FLOR,
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

5675

MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK

FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 40% FREE
MRL, FREE CALC, TRC GRYSHBLK STN, TRC LTOR MIN FLOR,
FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 30% CHK,
ABDT FREE CALC, NO STN, TRC LTOR MIN FLOR, FNT
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
FRMWRK, IMBD CAL, FREE PYR, TRC FREE BENT, 40% CHK,
ABDT FREE CALC, NO STN, TRC LTOR MIN FLOR, FNT
BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG

FRMWRK, IMBD CALC, F
MRL, FREE CALC, TRC C
FNT BLSHWT O FLOR, IN

5675 | 1

MD 10067 TVD 5504.47
INC 90.65 AZ 178.47
VS 4826.28

MD 10162 TVD 5502.2
INC 92.1 AZ 180.74
VS 4920.98
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DRILLERS TD @ 10391' MD @ | |
— 1 ROP[(FYHF) | |15 1
- REE =gy i ] o (F (E)ﬁ 12:10 PM ON 12/05/
= <~ mp
!
o
025 030 i} 040
o - - e
T TT I eI T TN
5375 TVD
TD @ 10391' MD
+ PE
1+ P B T + P B —rr
™ -
" RELEASED ON 12/05
5525
e + PE
—rr L FB —rr L+ P B
THANK YOU FROM T(
WACHOLZ, MARK DE|
AND HORIZON WELL
<: 60% (CaCO350%) MOTT LTGY- 10350" MD-10391" MD: CHK: 95% (CaCO3 75%) MOTT LOGGING! LLC
JBBLKY, FXLN TO CHLKY, SFT, CHK | 10250' MD-10300' MD: CHK: 90% (CaCO3 70%) MOTT LTGY- 10300' MD-10350' MD: CHK: 90% (CaCO3 70%) MOTT LTGY- LTGY- MEDDRKGY, BLKYTO SUBBLKY, FXLN TO |
REE PYR, TRC FREE BENT, 40% FREE | MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT,CHK | MEDDRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK | CHLKY, SFT, CHK FRMWRK, IMBD CALC, FREE PYR,
RYSHBLK STN, TRC LTOR MIN FLOR, | FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 10% FREE | FRMWRK, IMBD CALC, FREE PYR, TRC FREE BENT, 10% FREE | TRC FREE BENT, 5% FREE MRL, FREE CALC, TRC |
IMED STRMG CUT, HVY BLSHWT RNG | MRL, FREE CALC, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, | MRL, FREE CALC, TRC GRYSHBLK STN, TRC LTOR MIN FLOR, | GRYSHBLK STN, TRC LTOR MIN FLOR, FNT BLSHWT O
‘ FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG | FNT BLSHWT O FLOR, IMMED STRMG CUT, HVY BLSHWT RNG | FLOR, IMMED STRMG CUT, HVY BLSHWT RNG
5675

MD 10257 TVD 5498.42
INC 92.47 AZ 180.27
VS 5015.53

MD 10338 TVD 5494.58

PTB

INC 92.96 AZ 178.85

VS 5096.22

MD 10391 TVD 5491.85
INC 92.96 AZ 178.85
VS 5149.05
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