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Scale: 5" / 100

Measured Depth Log

Mahalo State AA09_74 1AHNC
Sec. 4 T6N R63W

Colorado

United States

05-123-39015

DJ Basin

1/12/2015

325'FSL & 2340'FEL, Sec.4

30'FNL & 1860'FEL, Sec.16

4694
5980 To 11481
Niobrara C chalk

FW LSND

County Weld

Rig Number Precision 829
AFE # 200334
Field Wattenberg

Drilling Completed 1/21/2015

K.B. Elevation 4694

Total Depth 11481’

Company Noble Energy Ir

Address 1625 BROADW
DENVER, CO €

Name Holly Duncan
Company Noble Energy, |

Address 1625 BROADW
DENVER, CO €

Columbine Logging, Inc.

Wellsite Geologist
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5% CHK: ltgy-offwh, mot, sl brn, sft-sl frm, sb plty-sb
blky, v calc, 95% MRLST: med-dk gy, sl frm, sb
, slty-mot tex, vit Istr, calc, tr bent

T T T T
100% MRLST: med-dk gy, sl frm-mod hd, sb pl

blky, slty-mot tex, vit Istr, calc

o

T T
mot, sl brn, sft-mod frm,
plty-sb blky, v calc, 90% MRLST: med-dk gy, sl
frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr,

T T T T
90% CHK: Itgy-offwh, mot, sl brn, sft-mod frm, sb
plty-sb blky, v calc, 10% MRLST: med-dk gy, sl
frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr,

10% CHK: ltgy-off wh,

(2]

T T
rn, sft-mod frm, sb
5T: med-dk gy, sl
ty-mot tex, vit Istr,

Inclination: 88.8
Azimuth: 179.1

Inclination: 90.9
Azimuth: 176.9

MD: 8,078

TVD: 6,667.76
Inclination: 87.9
Azimuth: 181.3
VS: 1,926.66
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plty-sb blky, v calc, 95% MRLST: med-dk gy, sl frm, plty-sb blky, slty-mot tex, calc, tr chk, tr pyr blky, slty-mot tex, vit Istr, calc; 10% CHK: blky, slty-mot tex, vit Istr, calc; 20% CHK: It gy-off blky, slty-mot tex,
sb plty-sb blky, slty-mot tex, vit Istr, calc Itgy-offwh, mot, sft-mod frm, sb plty-sb blky, v calc wh, mot, sft-mod frm, sb plty-sb blky, v calc wh, mot, sft-mod 1
MD: 8,168 TVD(f) MD: 8,258
TVD: 6,668.79 TVD: 6,671.62
Inclination: 88.4 Inclination: 88
Azimuth: 182.6 Azimuth: 182.4
VS: 2,016.04 VS:2,105.32
H:4:4:._._.:._._.:._._.:._._.:._._.:._._.:.:.:.nn,:._._.:._,._.:._._.:._._.:._._.:._._.:._._.:._._.:._._.:._._.:._._.:._._.:._._.:._._.:._._._:._._.:“4“4“4“4“4“4“4“4“4“4,
7000




7 7 800 bl
221 300/
~N_ N\
g Pan V4 // A 165) 148 A
121 ROP (ftlHr) A=A ./
\\ N~ v A e \ NN — o N~ N mp=
-
(\()()((( \(()\\(}\( wkf\/>(\((()())\(\/ L\/ \((l<(<‘“)‘ﬂ>)\q )\/ ()>))5>\)\/5)\</>)U<A\((
N —
// |\\|\Il\\/ M
=
7000 5619u
5713
I- 4491y S149u B "8 g >
/lllu\\ —- \\lI llll 7 \\
7 /
e / | / s
-\ g B ] / I J- 4 =
. A 0 B e ot e K. =Y CAAN i e e e LA A O A O Y N A S S O Y R A
AN ol ol -—— Il\‘|¢\./ A G1-C4(RPA i 5647u
Yo g C1: 70%
C2:11.4%
.............. . C3:11.5% S A A O A A
- O e s B R [ o e e o e e R CaT% T
= | LI B |
,320 8,330 8,340 8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450 8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 €
B e A
n_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_n_u_u T I o s T I o n_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_u
2l TE T i Eif n_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_u

T T T
I-dk gy, sl frm-mod hd, sb plty-sb
vit Istr, calc; 50% CHK: It gy-off
rm, sb plty-sb blky, v calc, tr foss

I I I I
60% CHK: It gy-off wh, mot, sft-mod frm, sb plty-sb

blky, v calc 40% MRLST: med-dk gy, sl frm-mod
hd, sb plty-sb blky, slty-mot tex,calc, tr foss
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40% CHK: It gy-off wh, mot, sft-mod frm,
blky, v calc 60% MRLST: med-dk gy, sl fr
hd, sb plty-sb blky, slty-mot tex,calc, tr fos
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TVD: 6,674.8 ™ MD: 8,437 MD: 8,527
Inclination: 87.9 ._.<U.” m_.mﬂm.mo ._.<U.” m_.mﬂm.o
Azimuth: 182.1 _:n.__:m:o? 90.2 _:n.__:m:o? 90.3
VS: 2,193.64 Azimuth: 180.8 Azimuth: 180.9
VS: 2,283.13 VS: 2,372.73
T T T T T T T T T T T T T T T T T T o r e e I I r T T T T T T T T o o

7000




N 252

- 7 .*

186 — N .\ h==q /Il 194
- ™ /" =g AN Y e~
/T \_ \\'\ /(l RGP (ft/Hr) (\ IIII Vg = \.l\-\ v, - v
T ) \ {I-h A (apf) /\ /\_/
AR ;\%/\,(, AN AR N A M YN
1/ ™N L~ N
) 9 WAt At \)>)( /
0 | LA
7000
6ou [l B sas2u [ il r7g- g
N —
l.\/)ll\\ ~/ III 7 —~\ \\\\ //Nmmm: “(\\ \l\g _. lIIl
T S J N R ]
AR SN AANRN NNy TR e NERRRARRENANNANEN
ST M7 | cL: 62.4%
C2:12.6%
C3: 14.2%
e B At e A MO st FY PR LY R Iy S N A AR AR e L] CAT108% ey ju B O I R SO OReE Ty e R St

,540 8,550 8,560 8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660 8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 €
L A L LS
T LB T LB s T T LB s T T T T T T T T T T T T LB s T T LB s T T T T T T T T T s
444444444444444444.—4._-_uu_-_un_-_un_-_-._-_-._-_-._-_-._-_un_-_un_-_un_-_-._-_-._-_uu_-_un_-_un_-_-._-_-._-_-._-_-._-_un_-_un_-_un_-_-._-_-._-_uu_-_un_-_un_-_-._-_-._-_-._-_-._-_un_-_un_-_un_-_-._-_-4444444444444444444
T T T T s s T T s s T s s T T s s T s s T T s s T T s T T s s T T s s T T
e T T T T T T T T T T T T T T T T T T T T T
1 1 T T T 1 1 1 1 1 1 1 T 1 1 1 T
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P \vip: 8,616 MD: 8,706
TVD: 6,675.28 TVD: 6,675.36
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dk gy, sl frm-mod hd, sb plty-sb
y-mot tex, vit Istr, calc; 10% CHK:
vh, mot, sft-mod frm, sb

plty-sb blky, v calc,

T T T T
5005096 MRLST: med-dk gy, sl frm-mod hd, sb
plty-sb blky, slty-mot tex, vit Istr, calc; 50%
CHK: Itgy-off wh, mot, sft-mod frm, sb plty-sb
blky, v calc, tr bent

MD: 8,796
TVD: 6,676.62
Inclination: 89
Azimuth: 179.5
VS: 2,640.8
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T T T T
60% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb
blky, slty-mot tex, vit Istr, calc; 40% CHK: ltgy-off
wh, mot, sft-mod frm, sb plty-sb blky, v calc, tr bent

I I I I
50% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb
blky, slty-mot tex, vit Istr, calc; 50% CHK: ltgy-off
wh, mot, sft-mod frm, sb plty-sb blky, v calc, tr bent

T T
50% MRLST: med-dk gy, sl frm
blky, slty-mot tex, vit Istr, calc; £
wh, mot, sft-mod frm, sb plty-sk

MD: 8,886

TVD: 6,678.11
Inclination: 89.1
Azimuth: 179.5
VS: 2,730.56

MD: 8,975

TVD: 6,678.5
Inclination: 9
Azimuth: 178
VS: 2,819.38
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90% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb 95% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb 80% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb 85% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb 80% MRLST: med-

blky, slty-mot tex, vit Istr, calc; 10% CHK: It gy-off blky, slty-mot tex, vit Istr, calc; 5% CHK: It gy-off blky, slty-mot tex, vit Istr, calc; 20% CHK: It gy-off blky, slty-mot tex, vit Istr, calc; 15% CHK: It gy-off blky, sity-mot tex, v
wh, mot, sft-mod frm, sb plty-sb blky, v calc, tr wh, mot, sft-mod frm, sb plty-sb blky, v calc, tr wh, mot, sl brn, sft-mod frm, sb plty-sb blky, v calc, wh, mot, sl brn, sft-mod frm, sb plty-sh blky, v calc, wh, mot, sl brn, sft-
dissm pyr dissm pyr tr dissm pyr tr dissm pyr tr dissm pyr, tr bent

VD MD: 9,244 MD: 9,334 VO
TVD: 6,676.54 TVD: 6,675.6
Inclination: 90.5 Inclination: 90.7
Azimuth: 179.9 Azimuth: 179.3
VS: 3,087.54 VS: 3,177.3
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dk gy, sl frm-mod hd, sb plty-sb 80% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb 50% CHK: It gy-off wh, mot, sl brn, sft-mod frm, sb 60% CHK: It gy-off wh, mot, sl brn, sft-mod frm, sb £60% MRLST: med-dk gy, sl frm-mod hd, :
it Istr, calc; 20% CHK: It gy-off blky, slty-mot tex, vit Istr, calc; 20% CHK: It gy-off plty-sb blky, v calc; 50% MRLST: med-dk gy, sl plty-sb blky, v calc; 40% MRLST: med-dk gy, sl blky, slty-mot tex, vit Istr, calc; 40% CHK:
mod frm, sb plty-sb blky, v calc, wh, mot, sl brn, sft-mod frm, sb plty-sb blky, v calc, frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr, frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr, wh, mot, sl brn, sft-mod frm, sb plty-sb bl}
tr dissm pyr, tr bent calc calc, tr bent tr bent
9,423 MD: 9,513 MD: 9,603
1 6,674.59 TVD: 6,674.27 TVD: 6,675.06
1ation: 90.6 Inclination: 89.8 Inclination: 89.2
wuth: 180.9 Azimuth: 180.9 Azimuth: 180.5
3,266 VS: 3,355.59 VS: 3,445.21
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b plty-sb 55% CHK: It gy-off wh, mot, sl brn, sft-mod frm, sb 65% CHK: It gy-off wh, mot, sl brn, sft-mod frm, sb 60% CHK: It gy-off wh, mot, sl brn, sft-mod frm, sb £65% CHK: It gy-off wh, mot, sl brn, sft-mod frm, sb 60% MF
It gy-off plty-sb blky, v calc; 45% MRLST: med-dk gy, sl plty-sb blky, v calc; 35% MRLST: med-dk gy, sl plty-sb blky, v calc; 40% MRLST: med-dk gy, sl plty-sb blky, v calc; 35% MRLST: med-dk gy, sl blky, st

y, v calc, frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr, frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr, frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr, frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr, wh, mot

calc, tr bent calc calc, tr bent calc
MD: 9,692 MD: 9,782 VDM
TVD: 6,676.53 TVD: 6,677.48
Inclination: 88.9 Inclination: 89.9
Azimuth: 181.4 Azimuth: 182.4
VS: 3,533.79 VS: 3,623.21
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60% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb
blky, slty-mot tex, vit Istr, calc; 40% CHK: It gy-off

T T T T
LST: med-dk gy, sl frm-mod hd, sb plty-sb
/-mot tex, vit Istr, calc; 40% CHK: It gy-off

, sl brn, sft-mod frm, sb plty-sb blky, v calc

MD: 9,871

TVD: 6,677.48
Inclination: 90.1
Azimuth: 182.4
VS: 3,711.56

44

wh, mot, sl brn, sft-mod frm, sb
tr bent

44
44
44
44
44
44

plty-sb blky, v calc,

44
44
44

T T T T T T T T T T
65% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb 55% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb 55% CHK: It gy-off wh, mot, sl
blky, slty-mot tex, vit Istr, calc; 35% CHK: It gy-off blky, slty-mot tex, vit Istr, calc; 45% CHK: It gy-off plty-sb blky, v calc; 45% MRLS
wh, mot, sl brn, sft-mod frm, sb plty-sb blky, v calc, wh, mot, sl brn, sft-mod frm, sb plty-sb blky, v calc frm-mod hd, sb plty-sb blky, sli
tr bent calc, tr bent
MD: 9,961 VDM MD: 10,051
TVD: 6,676.69 TVD: 6,675.28
Inclination: 90.9 Inclination: 90.9
Azimuth: 183 Azimuth: 182.5
VS: 3,800.84 VS: 3,890.1
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brn, sft-mod frm, sb 70% CHK: It gy-off wh, mot, sl brn, sft-mod frm, sb 75% CHK: It gy-off wh, mot, sl brn, sft-mod frm, sb 70% CHK: It gy-off wh, mot, sl brn, sft-mod frm, sb 65% CHK: It gy-off wh, mot, sl brn, sft-mod frm, sb
T: med-dk gy, sl plty-sb blky, v calc; 30% MRLST: med-dk gy, sl plty-sb blky, v calc; 25% MRLST: med-dk gy, sl plty-sb blky, v calc; 30% MRLST: med-dk gy, sl plty-sb blky, v calc; 35% MRLST: med-dk gy, sl
y-mot tex, vit Istr, frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr, frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr, frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr, frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr,
calc calc calc calc

MD: 10,140 VDM MD: 10,230

TVD: 6,674.04 TVD: 6,672.78

Inclination: 90.7 Inclination: 90.9

Azimuth: 183.3 Azimuth: 181.3

VS: 3,978.34 VS: 4,067.69
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50% CHK: It gy-off wh, mot, sl brn, sft-mod frm, sb
plty-sb blky, v calc; 50% MRLST: med-dk gy, sl
frm-mod hd, sb plty-sb blky, slty-mot tex, vit Istr,
calc

MD: 10,319
TVD: 6,671.61
Inclination: 90.6
Azimuth: 180.7
VS: 4,156.26

4 <
4
4
4

T T T T
55% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb
blky, slty-mot tex, vit Istr, calc; 45% CHK: It gy-off
wh, mot, sl brn, sft-mod frm, sb plty-sb blky, v calc,
tr bent

E
E
H 5
K
E
E
H 5
K

T T T T
£75% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb
blky, slty-mot tex, vit Istr, calc; 25% CHK: It gy-off
wh, mot, sl brn, sft-mod frm, sb plty-sb blky, v calc,
tr bent

MD: 10,409
TVD: 6,670.91
Inclination: 90.3
Azimuth: 180.4
VS: 4,245.91

s

E
H 5
K
H

T T T T
80% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb
blky, slty-mot tex, vit Istr, calc; 20% CHK: It gy-off
wh, mot, sl brn, sft-mod frm, sb plty-sb blky, v calc,
tr bent

MD: 10,498
TVD: 6,670.52

Azimuth: 180.2
VS: 4,334.59

Inclination: 90.2

4
o
o

T
55% MRLST: med-
blky, slty-mot tex, \
wh, mot, sl brn, sft-
tr bent, tr fos frag
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dk gy, sl frm-mod hd, sb plty-sb 50% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb 50% MRLST: med-dk gy, sl frm-mod hd, sb plty-sb 40% MRLST: med-dk gy, sl frm-frm, sb plty-sb 60% MRLST: med-dk gy, sl frm-frm, sb plt
it Istr, calc; 45% CHK: It gy-off blky, slty-mot tex, vit Istr, calc; 50% CHK: It gy-off blky, slty-mot tex, vit Istr, calc; 50% CHK: It gy-off blky, slty-mot tex, vit Istr, calc; 60% CHK: It gy-off blky, slty-mot tex, vit Istr, calc; 40% CHK: |
mod frm, sb plty-sb blky, v calc, wh, mot, sl brn, sft-mod frm, sb plty-sb blky, v calc, wh, mot, sl brn, sft-mod frm, sb plty-sb blky, v calc \wh, mot, sl brn, sft-sl frm, sb plty-sb blky, v calc wh, mot, sl brn, sft-sl frm, sb plty-sb blky, \
tr bent, tr fos frag

MD: 10,588 VD) MD: 10,677

TVD: 6,669.58 TVD: 6,667.56

Inclination: 91 Inclination: 91.6

Azimuth: 180.9 Azimuth: 182.3

VS: 4,424.23 VS: 4,512.66
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y-sb 60% MRLST: med-dk gy, sl frm-frm, sb plty-sb blky, 5040% MRLST: med-dk gy, sl frm-frm, sb plty-sb 30% MRLST: med-dk gy, sl frm-frm, sb plty-sb blky, 40% MRLST: med-dk gy, sl frm-frm, sb plty-sb 30% MF
t gy-off slty-mot tex, vit Istr, calc; 40% CHK: It gy-off wh, blky, slty-mot tex, vit Istr, calc; 60% CHK: It gy-off slty-mot tex, vit Istr, calc; 70% CHK: It gy-off wh, blky, slty-mot tex, vit Istr, calc; 60% CHK: It gy-off blky, slt
/ calc mot, sl brn, sft-sl frm, sb plty-sb blky, v calc wh, mot, sl brn, sft-sl frm, sb plty-sb blky, v calc mot, sl brn, sft-sl frm, sb plty-sb blky, v calc wh, mot, sl brn, sft-sl frm, sb plty-sb blky, v calc, tr wh, mot
foss, tr pyr foss, tr |
MD: 10,767 TVD (M) MD: 10,857 MD: 10,946
TVD: 6,665.2 TVD: 6,664.02 TVD: 6,663.32
Inclination: 91.4 Inclination: 90.1 Inclination: 90.8
Azimuth: 180.9 Azimuth: 178.5 Azimuth: 175.1
VS: 4,602.11 VS: 4,691.85 VS: 4,780.81
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s T T LB s T T T T T T T T T T T T LB s T T LB s T T T T T T T T T s T T LB
et m e T e S e T e e e S A X g A S R e A e T D e T e g M
T T T T T T T T T T T T T T T T T T

LST: med-dk gy, sl frm-frm, sb plty-sb 50% MRLST: med-dk gy, sl frm-frm, sb plty-sb blky, 40% MRLST: med-dk gy, sl frm-frm, sb plty-sb 60% CHK: It gy-off wh, mot, sl brn, sft-sl frm, sb 65% CHK: It gy-off wh, mot, s
/-mot tex, vit Istr, calc; 70% CHK: It gy-off slty-mot tex, vit Istr, calc; 50% CHK: It gy-off wh, blky, slty-mot tex, vit Istr, calc; 60% CHK: It gy-off plty-sb blky, v calc; 40% MRLST: med-dk gy, sl plty-sb blky, v calc; 35% MRL
sl brn, sft-sl frm, sb plty-sb blky, v calc,tr mot, sl brn, sft-sl frm, sb plty-sb blky, v calc,tr foss wh, mot, sl brn, sft-sl frm, sb plty-sb blky, v calc,tr frm-frm, sb plty-sb blky, slty-mot tex, vit Istr, calc, tr frm-frm, sb plty-sb blky, slty-rr
yr foss foss foss
TVDf) MD: 11,036 MD: 11,126
TVD: 6,662.46 TVD: 6,661.83
Inclination: 90.3 Inclination: 90.5
Azimuth: 176.6 Azimuth: 178
VS: 4,870.8 VS: 4,960.75
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‘brn, sft-sl frm, sb £65% CHK: It gy-off wh, mot, sl brn, sft-sl frm, sb 70% CHK: It gy-off wh, mot, sl brn, sft-sl frm, sb 75% CHK: It gy-off wh, mot, sl brn, sft-sl frm, sb 75% CHK: It gy-off wh, mot, sl brn, sft-sl frm, sb
ST: med-dk gy, sl plty-sb blky, v calc; 35% MRLST: med-dk gy, sl plty-sb blky, v calc; 30% MRLST: med-dk gy, sl plty-sb blky, v calc; 25% MRLST: med-dk gy, sl plty-sb blky, v calc; 25% MRLST: med-dk gy, sl
ot tex, vit Istr, calc, tr frm-frm, sb plty-sb blky, slty-mot tex, vit Istr, calc, tr frm-frm, sb plty-sb blky, slty-mot tex, vit Istr, calc, tr frm-frm, sb plty-sb blky, slty-mot tex, vit Istr, calc, tr frm-frm, sb plty-sb blky, slty-mot tex, vit Istr, calc, tr
foss foss foss, tr bent foss, tr bent
™VO MD: 11,215 MD: 11,305 MD: 11,394
TVD: 6,661.44 TVD: 6,661.29 TVD: 6,660.74
Inclination: 90 Inclination: 90.2 Inclination: 90
Azimuth: 178.3 Azimuth: 178.7 Azimuth: 178.
VS: 5,049.65 VS: 5,139.52 VS: 5,228.39
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T T T T
70% CHK: It gy-off wh, mot, sl brn, sft-sl frm, sb
plty-sb blky, v calc; 30% MRLST: med-dk gy, sl
frm-frm, sb plty-sb blky, slty-mot tex, vit Istr, calc, tr
foss, tr bent

()

T T T T
80% CHK: It gy-med gy, mot, sl brn, sft-sl frm, sb
plty-sb blky, v calc; 20% MRLST: dk gy-blk, sl
frm-frm, sb plty-sb blky, slty-mot tex, vit Istr, calc,
tr foss, tr bent, tr pyr

PROJECTION TO BIT

MD: 11,481
TVD: 6,660.08
Inclination: 90.5
Azimuth: 178.4
VS: 5,315.25

T I o s T
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