HORIZON

WELL LOGGIMNG
GEOSTEERIMNG

7136 South Yale Avenue, Suite 414

Tulsa, Oklahoma 74136-6378

phone 918.925.9739
fax B66.534.4559

wwWww . HZMUD . COMM

Customer Information

Well Information

O perator:

Geologist:

Noble Energy Inc.
1625 Broadway, Suite 2200
Denver, Colorado 80202

Teresa Malesardi
Noble Energy Inc.

Mud Logging Details

Logger:

Log Interval:
Start Date:
Release Date:

Scott Haney &
Jeremy Meshew
6380' MD to 15973' MD
September 2, 2015
September 6, 2015

Well Name:

Locatiomn:

Coumnty:
State:

Drillimng Rig:
Total Depth:
TD Date:
Formation:
KB Elewvation:
SR Elevation:
APT Mumber:

Wells Ranch AE32-635 HZ

32-T6N-R62W
2010’ FSL 650' FWL

Weld

Colorado

H&P 343

15973 MID
September 6, 2015
Niobrara B Chalk
4746’

4722’
05-123-41725-0000




MEDDRKGY -MEDLTGY, BLKYTO

COMMENCED LOGGING
09/02/2015 W/ BIT #2, SIZE:

629' MD

{6575

SECURITY, TYPE: SF56, SERIAL #: 12694336 IN @

@ 6380' MD ON
: 8.75", MAKE:

SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, SLTST LAMN, FREE CALC,
TRC FREE PYR, TR FREE BENT, TR
STN, TR MIN FLOR, IMMED STRMG
CUT, HVY BLSHWT RNG

6575

6420' MD-6450' MD: SLTYSH: 90%
MEDDRKGY -MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, SLTST LAMN, FREE CALC,
TRC FREE PYR, ABNT FREE BENT, TR
STN, 15% MIN MIN FLOR, IMMED
STRMG CUT, HVY BLSHWT RNG

6450' MD-6480' MD: SLTYSH: 90%
MEDDRKGY -MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, SLTST LAMN, FREE CALC,
TRC FREE PYR, ABNT FREE BENT, TR
STN, 15% LTOR MIN FLOR, IMMED
STRMG CUT, HVY BLSHWT RNG

MEDDRKGY -MEDLTGY, BLKYTO
SUBBLKY, GRTY TO SLTY TXT, FRM
TO BRIT, 20% FREE MARL, FREE
CALC, TRC FREE PYR, ABNT FREE
BENT, TR STN, 15% LTOR MIN FLOR,
IMMED STRMG CUT, HVY BLSHWT
RNG
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LOGGERS:
SCOTT HANEY
JEREMY MESHEW
6390 MD-6420' MD: SLTYSH: 60% 6480' MD-6510°' MD: SLTYSH: 80%

6510" MD-654
MEDDRKGY
SUBBLKY, F
FRMWRK, I
FREE BENT,
MIN FLOR, F
IMMED STRI
RNG

Survey Data

MD 6381 TVD 6279.33
INC 51.34 AZ 89.4

VS -165.76

MD 6476 TVD 6334.4
INC 57.76 AZ 89.79
VS -88.42




JM

CG 2426u 3600 CG 1557u CG 1730u
pmm——
N\ TG, €1-C4
TR N — \_ ~ - -
ul LA A ~\ | J g - < V- o EEsaE A
~~— ] M g ~ | L. [ - N LN\ .- N . LI-11—T1 717 -
- = B e o ) P e s S S R T N ] [ N = - = I g - T i I I A - B
-400
WOB 32.6K 600
PP 3792 2
RPM
SPM 74/7: \
BN T N N
~1 ﬁep(m? w N TN T AN
»a NEE= T Gammd (AP - RS N
\.d/-\
[y ™~ —
2! T i L
6650 670
INIOBRARA A MARL 6570' MD - 6600' MD|
aT . aT . aT . aT . aT . aT . aT . aT .. .. . aT . aT . aT . aT . .
T I T T T T T T T T T T T T T T T T T AT T AT T T T T T T T o w
L L LU LI SN B L L L L L BN SN R U L L L L RN R DL G G R G e
S T T T _ B s
. ' 6175 TVD
NIOBRARA A CHALK NleR ARA A MARL
6522' MD 6356' TVD
6585' MD 6385’ TVD
L P B TTrT i b
ir L "
e I N N
e B - L
T T T I T I r s I A r I m A T A m T r A T T m T wm T LoFRT LT D om T T om I om
.:W:Tr:w:w:wl&ﬂgg T I T g T T g T Y g T g T T g e m Tl T g E Ny T g
I e S i L L R .
= W LT o T T | T — H'rr_n_TI'_n_'rr_n_Tr_n_'rr_n_Tr_n_'rI'_n_Tr_n_'rr_n_TrTrTrTrTFTrTr_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr_n_
LPEB ™ w7 oW | T oo T o T o = T T o T oot o o oo L W o | T LT T o T
e S L R S R L RL R L L s e T | m T T o T T w Dl T D Do T T
T Toqe T e T 'rr:-rra.rPBTrTrTr'rrTrTrTrTrTrTrTrTrTr.Tr ﬁ**" nr T T e T g T o 7T
i 'rr'“'rrTrTrTrTrTrTrTrTrTr'rrTrTrTrTrT"TrTrTrTrTrTrTrTrTr'Tr“"—% e
..._'ﬂ'_,__TI'_,__Tr..._——_n_'ﬂ'TrTr_rrTl'_,__Tr_rrTr_n_Tr_n_'n'_n_TV'_rrTr_n_Tr_n_TrTrTr_rr T —
B e e el A [ el = A
6600' MD-6630' MD: MRL: 90%
6540' MD-6570' MD: CHK: 90% 6570' MD-6600' MD: MRL: 90% MEDDRKGY - DRKGY, BLKY TO 6630 MD-6660' MD: MRL: 80% 6660' MD-6690' MD: MRL: 70% 6690' MD-6720' MD: MRL: 90% 6720' MD-6750' MD: MRL:
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AG CUT, HVY BLSHWT BLSHWT RNG BLSHWT RNG BLSHWT RNG BLSHWT RNG BLSHWT RNG BLSHWT RNG
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MD 6571 TVD 6379.52 MD 6665 TVD 6413.72
INC 65.49 AZ 88.17 INC 71.82 AZ 86.55
VS -4.92 VS 8247
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VS 385.25 VS 480.01 VS 574.91




[g1po CG 4659u CG4733u
—
— ™
4 ~~-‘£ — m
st T "
L . . - T ) 1T T N L——I -
O S = . - - ] T T N Py ——
- - jmmed nat== =g Seae
oo | [ 111
600
St — S — v =
ROP (FUHi r
(API
WHE PN iy | | i T 1 T~ -
0
720 725 730 74
NIOBRARA B CHALK 7300' MD - 7350' MD)
|6250 TVD
— L PE — L PE — L PE —
6450
= =
L FB S L+ F B SR L FIE S L FE
/HITE - MEDDRKGY - 7200' MD-7250' MD: CHK: 80% MOTT WHITE - MEDDRKGY - 7250' MD-7300' MD: CHK: 80% MOTT WHITE - MEDDRKGY - 7300' MD-7350' MD: CHK: 70% MOTT WHITE - MEDDRKGY - 7350' MD-7400' MD: CHK: 80% MOTT WHITE - MEDDRKGY -
) CHLKY, SFT, CHK DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK
C FREE PYR, TR FREE FRMWRK, IMBD CALC, TR FREE CALC FREE PYR, TR FREE FRMWRK, IMBD CALC, TR FREE CALC FREE PYR, TR FREE FRMWRK, IMBD CALC, TR FREE CALC FREE PYR, TR FREE | FRMWRK, IMBD CALC, TR FREE CALC FREE PYR, TR FREE
LOR, FNT BLSHWT O BENT, 20% MRL, STN, TR LTOR MIN FLOR, FNT BLSHWT O BENT, 20% MRL, STN, TR LTOR MIN FLOR, FNT BLSHWT O BENT, 30% MRL, STN, TR LTOR MIN FLOR, FNT BLSHWT O BENT, 20% MRL, STN, TR LTOR MIN FLOR, FNT BLSHWT O
IWT RNG FLOR, IMMED STRMG CUT, HVY BLSHWT RNG FLOR, IMMED STRMG CUT, HVY BLSHWT RNG FLOR, IMMED STRMG CUT, HVY BLSHWT RNG FLOR, IMMED STRMG CUT, HVY BLSHWT RNG
6650

MD 7257 TVD 6463.86
INC 90.68 AZ 87.93
VS 668.83

MD 7352 TVD 6462.89
INC 90.49 AZ 87.58
VS 763.74




B100 oG 53060 G sa7au 0o [ 1]
CG 4962u
———; ——
sSguN \ — — ey
\__N - & - -
L - ~—T" \\\_\_ JoL L+t 111 | R - M \ o - — -t 1- ]
| 1 I =r S == N 5 _,$_==.-. C ——
900 I | [ 900
00 600
;-L.,.._“I '"_ — ——— —
ROP |(FV/HI ROP (FV/
Gammd (API D —— T T . I — L Gammd (API
u 1. |
s 'ﬁ y
b L i | N 0
1] 745 750 755 760
NIOBRARA
e T T T T T T o T T o T T o T T o T T o T T T o T T T T T T T T w
6250 TVD 16250 TVD
L FE == + P B + P B T L PE
6450 . - &50
nE - —rr F =] - —rr F =] - —rr
7600' MD-7650' MD: CHK.
7400' MD-7450' MD: CHK: 90% MOTT WHITE - MEDDRKGY - 7450' MD-7500' MD: CHK: 60% MOTT WHITE - MEDDRKGY - 7500' MD-7550' MD: CHK: 60% MOTT WHITE - MEDDRKGY - 7550' MD-7600' MD: CHK: 70% MOTT WHITE - MEDDRKGY - DRKGY, BLKY TO SUBBI
DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK DRKGY, BLKY TO SUBBLKY, FXLN TO CHLKY, SFT, CHK FRMWF’lK, IMBD CALC;
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VS 2370.31 VS 2465.26 VS 2559.21
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3, IMMED STRMG cUT, | HVYBLSHWTRN LTOR MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG CUT, | STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG STN, NO MIN FLOR, FNT BLSHWT O FLOR, IMMED STRMG
HVY BLSHWT RNG CUT, HVY BLSHWT RNG CUT, HVY BLSHWT RNG
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VS 2843.13 VS 2938.01
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