CO[UMBINELO!

Scale: 5"/ 100
Measured Depth Log

Well Name NCLP AA07-69HNA
Location SEC4-T6N-R63W
State COLORADO County WELD
Country USA Rig Number H&P 322
APl Number 05-123-39160 AFE # 141128
Region DJ BASIN Field WATTENBERG
Spud Date 5/31/2014 Drilling Completed 6/7/2014
Surface Coordinates 40.51017, -104.45086
Ground Elevation 4708’ K.B. Elevation 4732
Logged Interval 1000 To 6200 Total Depth 13228’
Formation NIOBRARA B CHALK
Type of Drilling Fluid WATER/POLY/MUD
AY4
Other Symbols Zone Color Coding
. A4 MoLDIC y FAULT {:] WIRELINE TESTED - LEF1 E EARTHY . Qil Condensate . Gas
Oil Show 2l
0 ORGANIC FORMATION TOP  [* WIRELINE TESTED - RT  Fx FINELYXLN
[ DEAD P PINPOINT HE GAS SHOW ) B GRAINSTONE Note [l core I Pressure
& EVEN "4 VUGGY MN DEPTH Rounding L LITHOGRAPHIC eror [ Water Seal
i1 QUESTIONABLE 3 ) «I’//{; NORMAL FAULT A ANGULAR M= MICROXLN
Engineering
i SPOTTED STAININC @- OIL SHOW F ROUNDED = MUDSTONE
X * BIT & OVERTURNED STRATA @ SUBANG P= PACKSTONE
Porosity A
= CONNECTION (LEFT) {// REVERSE FAULT T SUBRND l4J= WACKESTONE
E EARTHY = CONNECTION (RIGHT) ‘ SIDEWALL CORE (LEFT) .
Textures Sorting
B FENESTRAL 4HE CONNECTION GAS ' SIDEWALL CORE (RIGHT,
F FRACTURE 4+ CORE - LOST i SLIDE ES BOUNDSTONE "1 MODERATE
# INTERCRYSTALLINE Hl CORE - RECOVERED SURVEY iZ CHALKY P POOR
& INTEROOLITIC DST INTERVAL {5E TRIP GAS ¥ CRYPTOXLN L] WELL
J

Fossils

ALGAE

= AMPHIPORA
—— BELEMNITE
«™ BIOCLASTIC
& BRACHOIPOD
“T* BRYOZOA

% CEPHALOPOD

F FOSSIL
&4 GASTROPOD

) INOCERAMUS

& OOLITE

= OSTRACOD

= PELECYPOD

o PELLET

-0+ PISOLITE

£ PLANT REMAINS

Accessories

47 ANHYDRITIC
— ARGILLACEOUS

# ARGILLITE GRAIN

E BENTONITE

™. BITUMENOUS SUBSTANCE
't BRECCIA FRAGMENTS

41 CALCAREOUS

® CARBONACEOUS FLAKES
4 CHTDK

= FERRUGINOUS
~~ GLAUCONITE

~s GYPSIFEROUS

% HEAVY MINERAL

K KAOLIN

T MARLSTONE

3 MINERAL CRYSTALS
5 NODULES

= PHOSPHATE PELLETS

*+ TUFFACEOUS

Stringer

Ewmws ANHYDRITE STRINGER
ianmd BENTONITE STRINGER
=mmm COAL STRINGER

mmmmm DOLOMITE STRINGER
Emmmm GYPSUM STRINGER
I—I—T LIMESTONE STRINGER




e CURAL - FPLANT OFUREOS e il r rre TP MIARLOTUNE (LALL) o TRG
iZ2 CRINOID = SCAPHOPOD == COAL - THIN BEDS H SALT CAST - MARLSTONE (DOL) STRG
2 ECHINOID m STROMATOPOROID « DOLOMITIC .* SANDY =3 SANDSTONE STRINGER
o~ FISH ) + FELDSPAR . SILICEOUS —— SHALE STRINGER
Minerals
B FORAMINIFERA & FERRUGINOUS PELLET = SILTY == SILTSTONE STRINGER
¥ UNKNOWN W coAL RS METAMORPHIC ST SHALY SILTSTONE
EEEEEEFEEFN ANHYDRITE ‘O 9 5.0 0 CONGLOMERATE M MM NO SAMPLE Y SILTSTONE
TPt BENTONITE B nolOMITE FRRERRRRRE SALT =
i i P BRECCIA RN GRANITE . 70T TUT.5 SALT- PEPPER SAND R TILL
CCCLCCELC CEMENT B GYPSUM i * SANDSTONE R TUFF
CHALK BN GNEOUS s T SHALE SN \WELDED TUFF
& o s CHERT —=—T—-—T1—— LIMESTONE IS SHALE COLORED
'''''''''''''' = CLAY CHOKE SAND #=——3—=—= SIDERITE or LIMONITE T—= ~— SHALE GRAY
__________ CLAYSTONE T 4+ ™ 1+ MARLSTONE gt pa % SHALY SANDSTONE
Operator
Company Noble Energy Inc
Address 1625 Broadway Suite 2200 Denver, CO 80202
Geologist
Name LIZ VAN DIEPEN, BRIAN SPITZMILLER
Company COLUMBINE LOGGING, INC.
Address 2385 S. LIPAN ST

DENVER, COLORADO 80223
(303) 289-7764




5 Total Gas & Chromatograph
| 3 g
g = g GAS
ROP I = Images .3—- % Lith ClL===- Lithology Descriptions
ROP g, g ;é)_ C2 ------
T & o C3 memememe
< C4 eerrreeeen
- 960
COLUMBINE LOGGING INC.
[ 970 RIGGED UP ON 6/1/2014
MANNED 2-PERSON LOGGING
WITH BLOODHOUND GAS
980 CHROMATOGRAPH UNIT #0315
[ 990 Drilled out of casing @ 14:10 hrs
6/1/2014 Began Log at 1000'
(ft/hr) 1’000 {units)
(\ CI-Ca(FPVI) oUU0U
¢ MD: 1,014'
1,010 TVD: 1,013.99'
Inclination: 0.44°
1 354 Azimuth: 255.22°
) C 1,020 VS: 1.91
<
2
) 1,030 | 250 MUD WT 8.5 VIS 26
°Q
)
4 2 1040 60% SHY SS: wh, It gy, vf-f gr, sb
S 1~ rd-sb ang, fri, mod por, arg-silc cmt,
{ p srt, occ grdg to ss; 40% SHY
—— SLTST: offwht-ltgy, sft-fri, sb blky -
S 1,050 blky, slty tex
[t
S
<
1,060
\
[¢
( # 1,070
-
Fs'—
541 "
. g
\] 1,080
~
P .
N
1,090
\
o) ROP (ft/hr) E.ggg 1,100 GAS-{units) 500 MD: 1,107
-_— CI-C4/(PPM) 50000 TVD: :I.,:|.0698I
] Inclination: 0.35°
1,110 Azimuth: 246.09°
& VS: 2.54
D
}(
S 1,120
1505 1,130
>
l
}
; 1,140
Yy 60% SHY SS: wh, It gy, v-f gr, sb
< e rd-sb ang, fri, mod por, arg-silc cmt,




VMY

D
D

0 ROP (ft/h

I3

N

LA ANV M

g

;;;;;

1,210
1,220
1,230
1,240
1,250
1,260
1,270
1,280

1,290

1,300 [

1,310

1,320 |-

1,330

1,340 [7

1,350 |-

1,360 f

| 24u
25u
Cl1l:97%
C2: 2%
C3: 1%
C4: 0%
GAS (Unl{°) 500
CI-Ca(FPVI) QUU00U
)48 31u
—23u
GAS (Unl{°) 500
CI-Ca(FPIVI) QUU00
48 237u

1 27N |-

p srt, occ grdg to ss; 40% SHY
SLTST: offwht-ltgy, sft-fri, sb blky -
blky, slty tex

MD: 1,200

TVD: 1,199.96'
Inclination; 1.92°
Azimuth: 201.03°
VS: 3.53

MUD WT 8.5 VIS 26

70% SHY SS: wh, It gy, vf-f gr, sb
rd-sb ang, fri, mod por, arg-silc cmt,
p srt, occ grdg to ss 30% SHY
SLTST: offwht-Itgy, sft-fri, sb blky -
blky, slty tex

MD: 1,293

TVD: 1,292.91'
Inclination: 1.9°
Azimuth: 202.88°
VS: 5.01

70% SHY SS: wh, It gy, vf-f gr, sb
rd-sb ang, fri, mod por, arg-silc cmt,
p srt, occ grdg to ss 30% SHY
SLTST: offwht-Itgy, sft-fri, sb blky -
blky, slty tex




1504

1,380
22u MD: 1,386'
¢ C1: 97% TVD: 1,385.85'
i 1,390 C2: 2% Inclination: 2.09°
C3: 1% Azimuth: 203.65°
C4: 0% VS: 6.62
11,400
GAS (Uni“‘) 500
CI-Ca(FPVI) oUU0U

1,410

MUD WT 8.5 VIS 26

1,420

N\""J\\AE' —~~ A~ |

1389 %

1,430

80% SHY SLTST: offwht-ltgy, sft-fri,

@l 21u sb blky - blky, slty tex, 20% SHY SS:
wh, It gy, vf-f gr, sb rd-sb ang, fri,

mod por, arg cmt, p srt

[
PV W MW

1,460
g 1470
e 4 MD: 1,479’
1626 TVD: 1,478.8'
5 1,480 Inclination: 1.8°
[ Azimuth: 204.96°
7 VS: 8.23
§
e 1,490
|
\
(
0 ROP-(ft/hr) {)’7“0“ 1,500 GAS{units) 500
‘ CI-Ca(FPVI) oUU0U
{ 1,510
S \
( | —
<( ;
) 1,520 }
1290 ﬁ : GAS TEST
Y " 1,530 F
80% SHY SS: wh, It gy, mot, vi-f gr,
15401 sb rd-sb ang, fri, mod por, arg cmt,
p srt 20% SHY SLTST: offwht-ltgy,
sft-fri, sb blky - blky, slty tex
1,550
)
: 1,560
Q 1,570
-t ' MD: 1,573'
? TVD: 1,572.75'
VA * 1 580 Inclination: 1.86°
71390# ’ Azimuth: 207.01°
l 58 u VS: 9.85
C C1: 97%
I 1 EQN S~ DO/




i

0 ROP (ft/h

I3

MAA—

2000
0

g

N

\‘/ \/\\J'\JV\AJV\_/

296

f’

2000
0

4

0 ROP (ft/hr)

2000
0

I3
ft/har)

g

1389

e

S+ 1,600

1,610

i 1,620

1,630

1,640

1,650

5L 1,660

1,670

4 1,680
Wi 1,690
1,700 [
; 1,7105
1,720 |
1,730
1,740 -
i 1.750
1,760 |
! 1,770
" 1,7805
1,790 [

1,800

737u L. &7V
C3: 1%
C4: 0%
MUD WT 8.5 VIS 26
CI-Ca(FPIVI) oUU0U
e |
i 2895u |
94u 80% SHY SS: wh, It gy, mot, vi-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
p srt 20% SHY SLTST: offwht-ltgy,
i sft-fri, sb blky - blky, slty tex
if
i
i
i
MD: 1,668'
TVD: 1,667.65'
Inclination: 3.5°
Azimuth: 169.91°
VS: 10.52'
CI-Ca(FPVI) oUU0U
80u
)y @77y
'd
80% SHY SS: wh, It gy, mot, vi-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
p srt 20% SHY SLTST: offwht-ltgy,
sft-fri, sb blky - blky, slty tex
MD: 1,763'
TVD: 1,762.37'
Inclination: 5.34°
Azimuth: 164.44°
VS: 9.65
\
{ 78 u
\ C1: 97%
N C2: 2%
52u. . 1C3:1%
C4: 0%
CI-Ca(FPIVI) oUU0U

1 Q1N




A 4

2000

645

N\

1505

2000

g

ROP (ft/hr)

I3
)

b

‘ :ﬂ: .,-'*‘E 1,9905

4EE-133u

| [ 78u

GASH{units)
ASe J

CI=C4 (PPM)

oUU0U

48 122u

56 u

C1: 100%
C2: 0%
C3: 0%
C4: 0%

GASH{units)
{uhits)

CI=C4 (PPM)

oUU0U

—-‘r

{58 88u

MUD WT 8.6 VIS 28

90% SHY SS: wh, It gy, mot, vf-f gr,
sb rd-sb ang, fri, mod por, arg cmt,

p srt, 10% SHY SLTST: offwht-Itgy,
sft-fri, sb blky - blky, slty tex

MD: 1,857

TVD: 1,855.86'
Inclination: 6.6 °
Azimuth: 180.22°
VS: 9.59

100% SHY SS: wh, It gy, mot, vi-f gr
sb rd-sb ang, fri, mod por, arg cmt,
p srt, tr glau

MD: 1,952'

TVD: 1,950.08'
Inclination: 8.09°
Azimuth: 180.02°
VSs: 11

MUD WT 8.7 VIS 28




NG TR R R
N\
2,040 MD: 2,047
TVD: 2,044.07
85 \ Inclination: 8.61°
'/ 12,
. |
, L 2,060 100% SHY SS: wh, It gy, mot, vi-f gr
! sb rd-sb ang, fri, mod por, arg cmt,
70u
p srt
12,070
(S
/
I{ .
< 2,080
' _. 2,090
\ il
1290 {
<
— 2,100 [ —
<: U CI-Ca(FPVI) QUU00U
2 :
¢ 2110
s
: _— {8 171
12,120
{ 2130}
MD: 2,142'
TVD: 2,137.93'
2,140 [ Inclination: 9.21°
) 722 Azimuth: 181.99°
N\, VS: 13.94'
\' :
) I 2150 90% SHY SS: wh, It gy, mot, vi-f gr,
? sb rd-sb ang, fri, mod por, arg cmt,
é p srt, 10%SHY SLTST: offwht-Itgy,
5 2,160 sft-fri, sb blky - blky, slty tex
b3
. | : b 270
¢ 2,170}
4
b i
> 2,180
23u
T 3 C1: 100%
2,190} C2: 0%
C3: 0%
C4: 0%
2,200 —
CI-Ca(FPIVI) QUU00
2210
) 4Em 28U
2,220
MD: 2,237
2,230 TVD: 2,231.72'
q Inclination: 9.1°
\ Azimuth: 181.67°
2.240 | 750 VS: 16.14
70% SHY SS: wh, It gy, mot, vf-f gr,
. sb rd-sb ang, fri, mod por, arg cmt,




A
N

A

\/

4

1290

NA/ AN\

!

N

1226

\/" —\r

J"’—

-

1203 |

B 2370|;
4 2380

2,390 |:

& 2,400 |

p srt 30% SHY SLTST: offwht-Itgy,

sft-fri, sb blky - blky, slty tex

2,260 [=

2,270 [

2,280 2

2,290 [

2,300

GASH{units)
ASe J

2,3101:

CI=C4 (PPM)

W 1649

oUU0U

2,320

MD: 2,331

2,330 }:

TVD: 2,324.39'

Inclination: 10.22°

Azimuth: 191.02°

VS: 19.71

2,340 |

70% SHY SLTST: offwht-ltgy, sft-fri,

sb blky - blky, slty tex, 20% SS: op

2,350 :

wh, It-md gy, s&p, occ clr gr, mod

hd, rd-sb ang, mod srt, mod por,

f-med gr, silc cmt 10% SHY SS: wh,

2,360 |

It gy, mot, vi-f gr, sb rd-sb ang, fri,

mod por, arg cmt, p srt

L 49u
[\
\
\
\‘ Cl: 42%
\ C2: 0%
\| C3: 48%
\ C4: 11%
{
"‘-:‘ .......... r .7

2,4101:

2,420

MD: 2,426'

TVD: 2,417.83'

Inclination: 10.58 °

Azimuth: 193.18°

2,430 |:

VS: 25.19

2,440}

70% SHY SS: wh, It gy, mot, vf-f gr,

sb rd-sb ang, fri, mod por, arg cmt,

p srt 20% SS: op wh, It-md gy, s&p,

2,450 |:

occ clr gr, mod hd, rd-sb ang, mod

2,460 |

2 A70 1

srt, mod por, f-med gr, silc cmt 10%
SHY SLTST: offwht-ltgy, sft-fri, sb
blky - blky, slty tex




#2480}

" 12,4901

}- 4EE 26U
2,500 |:
GAS-(units) 500
CI-Ca(FPVI) 20000
2,510
MD: 2,521
2,520 |: TVI?: 2,_511.14'
Inclination: 11.03°
Azimuth: 189.53°
. ; 53u VS: 30.65'
I 25301:

2,540 |

85% SHY SS: wh, It gy, mot, vi-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
p srt, 15% SS: op wh, It-md gy, s&p,
occ clr gr, mod hd, rd-sb ang, mod
srt, mod por, f-med gr, silc cmt

s 2,550 |:

i 2,5601:

2,570;

L 2580
63u
C1l: 99%
-_' 2,5901: 197uT 1 C2: 0%
g C3: 0%
C4: 0%
2,600 |
\ GAS (units) 500
CI-C4/(PPM) ~ULLU
i MD: 2,615'
2,6101: TVD: 2,603.41'

Inclination: 11.02°
Azimuth: 185.06°
VS: 34.94

2,620

2,630}

2,640 |

90% SHY SS: wh, It gy, mot, vf-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
95u p srt, 10% SS: op wh, It-md gy, s&p,
occ clr gr, mod hd, rd-sb ang, mod
srt, mod por, f-med gr, silc cmt

2,6501:

2,660 |

2,670

12,6801

e {H 201u_ | |

” can |-




ROP (ft/h 2000

N

I3

g

Ve

~J\AMAVA/VV\.rV’V\r/V\

e~

488 | | |

v ARENE
/\,J\—-—’\ /vv'vvf T %

1289%

Lﬂ/vv\jkwANJVvVFV

h
y
<
J
[ §
R
N
\
N\

d 5810/
2,820
# 2,830}
' 2,840
2,850 |:
2,860
: {2.870,;

2,880 |

GASH{units)
ASe J

CI=C4 (PPM)

oUU0U

8 134u |

78 u

C1: 75%
C2: 4%
C3: 7%
C4: 14%

GASH{units)
{uhits)

CI=C4 (PPM)

oUU0U

N

66u

GASH{units)
ASe J

CI=C4 (PPM)

oUU0U

- |

MD: 2,710

TVD: 2,696.63'
Inclination: 11.21°
Azimuth: 184.09°
VS: 38.47

50% SHY SS: wh, It gy, mot, vf-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
p srt, 50% SS: op wh, lt-md gy, s&p,
occ clr gr, mod hd, rd-sb ang, mod
srt, mod por, f-med gr, silc cmt

MD: 2,804

TVD: 2,788.87"
Inclination: 10.97 °
Azimuth: 186.47°
VS: 42.16'

80% SS: op wh, It-md gy, s&p, occ
clr gr, mod hd, rd-sb ang, mod srt,
mod por, f-med gr, silc cmt 20%
SHY SS: wh, It gy, mot, vf-f gr, sb
rd-sb ang, fri, mod por, arg cmt, p
srt

MD: 2,899

TVD: 2,881.99'
Inclination: 11.86°
Azimuth: 188.66°
VS: 46.75'




2,9201:
1 5930
000 :
2,950
2,960 |
2,970
2,980
2,990
3,000
S 3,010
¥ 3020
13,030 :
ol 3,040
3,050 |:

3,060 |

43,100 |
3,110:
o 3,120 |

A 190t

104 u
C1: 98%
C2: 1%
C3: 0%
C4: 1%

GASH{units)
{uhits)

CI=C4 (PPM)

oUU0U

GASH{units)
ASe J

CI=C4 (PPM)

oUU0U

101u

70% SS: op wh, It-md gy, s&p, occ
clr gr, mod hd, rd-sb ang, mod srt,
mod por, f-med gr, silc cmt 30%
SHY SS: wh, It gy, mot, vf-f gr, sb
rd-sb ang, fri, mod por, arg cmt, p
srt

MUD WT 8.6 VIS 28

MD: 2,994

TVD: 2,974.57
Inclination: 14.05°
Azimuth: 190.43°
VS: 52.68'

80% SS: op wh, It-md gy, s&p, occ
clr gr, mod hd, rd-sb ang, mod srt,
mod por, f-med gr, silc cmt 20%
SHY SS: wh, It gy, mot, vf-f gr, sb
rd-sb ang, fri, mod por, arg cmt, p
srt

MD: 3,088

TVD: 3,066.17'
Inclination; 11.9°
Azimuth: 186.76°
VS: 58.23




Q - \
{ \
3,140} 90% SS: op wh, It-md gy, s&p, occ
clr gr, mod hd, rd-sb ang, mod srt,
Q : mod por, f-med gr, silc cmt 10%
3,150 : SHY SS: wh, It gy, mot, vf-f gr, sb
g : rd-sb ang, fri, mod por, arg cmt, p
Z srt
—é {3,160 |: -ﬁ—zosu—
R /
A
b : & 92u
3,170 :
645
{2160l MD: 3,183
' \ TVD: 3,159.16'
\ 1185u Inclination: 11.67 °
: \\ Cl: 1% Azimuth: 189.66°
| 3,1901: X C2: 99% VS: 63.16'
% \| C3: 0%
1 \ C4: 0%
) - 3,200 \ —
CI-Ca(FPVI) oUU0U
3,210
\
171u
3,220 S
P2 /|
$ f
LY 3,230 f
S ’ f
1225 % [
f
=:( 3,240 - 50% SHY SS: wh, It gy, mot, vi-f gr,
Pé sb rd-sb ang, fri, mod por, arg cmt,
< _ p srt, 30% SS: op wh, It-md gy, s&p,
< W 3250 | occ clr gr, mod hd, rd-sb ang, mod
} srt, mod por, f-med gr, silc cmt 20%
l _ SHY SLTST: offwht-Itgy, sft-fri, sb
E=3 3,260 —4@E—-61u blky - blky, slty tex
¢ L3270
S MD: 3,278
; : TVD: 3,252.57
| 32801 Inclination: 9.42°
: Azimuth: 203.64°
903 VS: 69.75'
N\, :
N 3,290 |:
2
S
h] 3,300 |
0 ROP.( (r\ 2000 ! _ GAS {units) 500
LA o \'"l'/ g ) \arisy
% CI-Ca(FPIVI) oUU0U
) N 551
< o U
( F
< 78u
c e
S 3,320
p-
‘\
£ 3,330
( i
BRSS! SEEE
4 3,340 [=
__ | | 60% SHY SS: wh, It gy, mot, vf-f gr,
- 7 .
SR R - 73 sb rd-sb ang, fri, mod por, arg cmt,




r\.

430

. /VVJ
$ﬁd’\% -VV'/ T

1204

eVaVaV VoV VNeaVe

R

=1

3,370
3,380 2
3,390 _
3,400 |2
3,410 :
3,420 E
3,430 E
o 3,4401
3,450 [~
3,460 _
3,470
3,480 :
3,490 =
3,500
3,510 |:
3,520
3,530
3,540
3,550
3,560 |:

AaE7In L.

i 57u
< 57 u
C1: 100%
C2: 0%
C3: 0%
C4: 0%
GAS (un“e) 500
/
A
—
1
)}
\
|
4H8 136u
|
1
GAS (un“e) 500
CI-Ca(FPIVI) QUU00
) 4FH 165u

p srt, 40% SHY SLTST: offwht-ltgy,
sft-fri, sb blky - blky, slty tex

MD: 3,373

TVD: 3,346.48'
Inclination; 7.95°
Azimuth: 192.56°
VS: 75.81'

80% SHY SS: wh, It gy, mot, vi-f gr,
sb rd-sb ang, fri, mod por, arg cmt,

p srt, 20% SHY SLTST: offwht-Itgy,
sft-fri, sb blky - blky, slty tex

MD: 3,468

TVD: 3,440.64'
Inclination; 7.52°
Azimuth: 213.88°
VS: 81.99

MUD WT 8.5 VIS 28

60% SHY SS: wh, It gy, mot, vf-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
p srt, 20% SS: op wh, It-md gy, s&p,
occ clr gr, mod hd, rd-sb ang, mod
srt, mod por, f-med gr, silc cmt 20%
SHY SLTST: offwht-ltgy, sft-fri, sb
blky - blky, slty tex

MD: 3,563'

TVD: 3,534.84'
Inclination; 7.38°
Azimuth: 220 23°




347

—

NI

(
I T -

L 3500

%1 3,600

3,610

3,620

3,630

3,640

3,650

- 3,660

53,720

I 71u
85u
Cl1l:97%
C2: 1%
C3: 2%
C4: 0%
GAS (unﬂc) 500
CI-Ca(FPVI) oUU0U
48 153u
52u
)
;
1
\
]
T
:
1 GAS {units) 500
f {HARS)
1 CI-Ca(FPVI) oUU0U
]
T
:
'S 4g_89u
.
1
1
1
T
i
1
1
[
T
|
1
1
]
60u
82u
[| C1: 96%
[ ~9. 0L

VS: 90.46'

80% SS: op wh, It-md gy, s&p, occ
clr gr, mod hd, rd-sb ang, mod srt,
mod por, f-med gr, silc cmt 20%
SHY SS: wh, It gy, mot, vf-f gr, sb
rd-sb ang, fri, mod por, arg cmt, p
srt

MD: 3,658

TVD: 3,628.84'
Inclination; 9.21°
Azimuth: 212.87°
VS: 99.73

100% SS: op wh, It-md gy, s&p, occ
clr gr, mod hd, rd-sb ang, mod srt,
mod por, f-med gr, silc cmt, tr mas
pyr

MD: 3,752'

TVD: 3,721.42'
Inclination: 10.74°
Azimuth: 209°
VS: 109.6'




AN\~

1

062

J\J‘ N
JMJ—\J\JJV\\_AfVJW\ﬁwA KVNAH

Al 3860
L 3570
: 3,880
o[ 3,890
13,900
9 3,910
/ 3,920
3,930
=L 3,940
% 3,950
3,960
3,970
3,980

3,990

Nt IS
C3: 1%
C4: 0%
GAS (Unﬂ") 500
CI-Ca(FPIVI) QUU00U
1
I
1
1
T
L]
1
1
1
1
Ui
]
|
1
1
1
1
1
T
T
1
1
1
1
1
1
11 60u
1
1
]
]
]
]
1
1
1
1
T
A}
1 GAS (Unﬂ") 500
: CI-Ca(FPVI) QUU00
(]
1
T3 488 95U
M |
A
Ni
[]
1
| 43u
55u
C1: 92%
C2:1%
C3: 0%
C4: 6%
GAS (Unﬂ") 500
CI-Ca(FPIVI) QUU00U
520

MD: 3,847

TVD: 3,814.52'
Inclination: 12.26 °
Azimuth: 202°
VS: 119.56'

100% SS: op wh, It-md gy, s&p, occ
clr gr, mod hd, rd-sb ang, mod srt,
mod por, f-med gr, silc cmt, tr mas
pyr

MD: 3,942'

TVD: 3,907.05'
Inclination: 13.88°
Azimuth: 203.47°
VS: 130.08'

95% SS: op wh, It-md gy, s&p, occ
clr gr, mod hd, rd-sb ang, mod srt,
mod por, f-med gr, silc cmt, rr pyr
5% SHY SS: wh, It gy, mot, vi-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
p srt




=

695

_—

T

821

N

4,060}
] 4,070
4,080
8L 4 000
24,100

4,110 |;

\
110u
|
E =
700
719u" |
|
Ny
82u
91u
C1: 100%
C2: 0%
C3: 0%
- 09
~\ @ 86u C4: 0%
fal ‘ GAS ’uni{°\ 500
‘ \ /
U CI-Ca(FPIVI) QUU00U

MD: 4,037

TVD: 3,999.37
Inclination: 13.44°
Azimuth: 198.32°
VS: 140.41'

60% SS: op wh, It-md gy, s&p, occ
clr gr, mod hd, rd-sb ang, mod srt,
mod por, f-med gr, silc cmt, rr pyr
40% SHY SS: wh, It gy, mot, vi-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
p srt

MD: 4,132'

TVD: 4,091.96'
Inclination: 12.44°
Azimuth: 193.04°
VS: 148.48'

80% SHY SS: wh, It gy, mot, vi-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
p srt 20% SS: op wh, It-md gy, s&p,
occ clr gr, mod frm-hd, rd-sb ang,
mod w srt, mod por, f-med gr, silc
cmt, rr pyr por, arg cmt, p srt

MD: 4,226

TVD: 4,184.16'
Inclination: 9.96 °
Azimuth: 197.43°




903

—" N

N

LA N

KA

ROP-(f

£
e
fud

2000

w
D
|

./'/

M— VVV\_/-

\ 4

VAN

%8607

M —

6/2/2014

J

By

l"j!‘

¥

i

37

walf 4 0501

4,33

4,37

4,39

4,240 |

4,250+

4,260 !

4,270}

4,290+

8l 4300 |

4,310 [

V43400

4,350 |-

4,360 |2

4,380 [=

4,4101:

b 4,420

62u
& T e e ——
fal GAS ( 'n:{°\ 500
U ’I CI-Ca(FPVI) QUU00U
[
J
I
/
67u
85u
C1: 100%
EH—C2: 0%
149u C3: 0%
C4: 0%
fal GAS I 'n:{°\ 500
U CI-Ca(FPIVI) QUU00
83u

4,430 |

4,440

A AEN |-

VS: 155.17

90% SHY SS: wh, It gy, mot, vf-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
p srt 10% SS: op wh, It-md gy, s&p,
occ clr gr, mod frm-hd, rd-sb ang,
mod w srt, mod por, f-med gr, silc
cmt,mod por, arg cmt, p srt, com
glau

MD: 4,321

TVD: 4,277.83'
Inclination; 9.28°
Azimuth: 191.77°
VS: 160.92'

MUD WT 8.5 VIS 28

100% SHY SS: wh, It gy, mot, vi-f gr
sb rd-sb ang, fri, mod por, arg cmt,
p srt, tr slty sh

MD: 4,416'

TVD: 4,371.65'
Inclination: 8.85°
Azimuth: 182.93°
VS: 164.52'

90% SHY SS: wh, It gy, mot, vf-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
p srt 10% SS: op wh, It-md gy, s&p,

Arne Al v o rmad from bBA vA ch A




A\' NA

\-NA\ 4

o~
./"’

ROP (ft/h

I3

N

2000

g

401

\f\_,.f-h\ J/"

722

£ 4,500

4,460 |:

4,470

4,480 |

M 44901

45101:

45201

4,530

= 4,540 |

M 4,550 |

| 45601

4,5901:

<88 31u
\
66U
GAS (uni{e) 500
CI-Ca(FPVI) QUU00U
<88 65u
56 u
C1: 100%
C2: 0%
C3: 0%
C4: 0%

GASH{units)
ASe J

1500

CI=C4 (PPM)

150000

GAS SCALE CHANGE

4,640}

Rt~ L Bt Bl i~ A ]
mod w srt, mod por, f-med gr, silc
cmt,mod por, arg cmt, p srt, com
glau

MD: 4,511

TVD: 4,465.47'
Inclination; 9.24°
Azimuth: 191.13°
VS: 168.04'

60% SHY SS: wh, It gy, mot, vf-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
p srt 40% SS: op wh, lt-md gy, s&p,
occ clr gr, mod frm-hd, rd-sb ang,
mod w srt, mod por, f-med gr, silc
cmt,mod por, arg cmt, p srt, com
glau

MUD WT 8.4 VIS 28

MD: 4,606

TVD: 4,558.95'
Inclination: 11.27°
Azimuth: 198.22°
VS: 174.24'

80% SHY SS: wh, It gy, mot, vi-f gr,
sb rd-sb ang, fri, mod por, arg cmt,
p srt, rr pyr 20% SS: op wh, It-md
gy, s&p, occ clr gr, mod frm-hd,
rd-sb ang, mod w srt, mod por,
f-med gr, silc cmt,mod por, arg cmt,
p srt, com glau




2000

722

NN

LA/

2000

715

ha'd

7
g

4,680

4,690

4,700

4,720

8l 4730

4,740

4,750

4,760

4,770

4,780

4,790

4,800

4,810

4,820

W 4 830
" 4,840

% 4,850

4,860

4,870

4,880

N QN

62y
GAS (uni{°) 1r:nn
CI-Ca(FPVI) 150000
86u
e {EH 698y
90u
Cl: 94%
C2: 0%
C3: 6%
C4: 0%
GAS (uni{°) 1r:nn
CI-Ca(FPVI) 150000
—<B8-70u

MD: 4,700

TVD: 4,651.39'
Inclination: 9.68°
Azimuth: 188.59°
VS: 180.15'

90% SHY SS: wh, It gy, mot, vf-f gr,
sb rd-sb ang, fri, mod por, arg cmt,

p srt, tr pyr 10% SS: op wh, It-md gy,
sé&p, occ clr gr, mod frm-hd, rd-sb
ang, mod w srt, mod por, f-med gr,
silc cmt,mod por, arg cmt, p srt, occ
glau

MD: 4,795'

TVD: 4,745.34'
Inclination: 7.5°
Azimuth: 207.98°
VS: 185.74'

100% SHY SS: wh, It gy, mot, vi-f gr
sb rd-sb ang, fri, mod por, arg cmt,
p srt, rr pyr

MD: 4,889
TVD: 4,838.68'

In~rlinatinn: = O0Q ©




2000

S
f
(4
L
J
<
)
P
)
p)
\
)]
)Y
<
824
\
<
>
\
(4
<
J
=
D
(o
A\
—
AN
]
{
(
722
\
Z
TN
\
\
)
(
\
244
)
<
Y
D)
\
Z
D}

2000

4,950

- 4,960

4,970

] 4,980

=~ 4,990

£ 5,000
X

W 5010

15,020
5,030

£ 5,040

1500

GASH{units)
ASe J

CI=C4 (PPM)

150000

| 453u

177u

39u
C1:
C2:
C3:
C4.

90%
3%
6%
0%

1500

GASH{units)
ASe J

CI=C4 (PPM)

150000

== 338U

1500

GASH{units)
ASe J

CI=C4 (PPM)

150000

T IAITIAMIVI L Vi s

Azimuth: 203.02°
VS: 191.64'

90% SHY SS: wh, It gy, mot, vf-f gr,
sb rd-sb ang, fri, mod por, arg cmt,

p srt, tr pyr 10% SS: op wh, It-md gy,
sé&p, occ clr gr, mod frm-hd, rd-sb
ang, mod w srt, mod por, f-med gr,
silc cmt,mod por, arg cmt, p srt, occ
glau

MD: 4,984

TVD: 4,933.13'
Inclination: 6.36°
Azimuth: 206.98°
VS: 196.99'

MUD WT 8.5 VIS 28

60% SHY SS: wh, It gy, mot, vf-f gr,
sb rd-sb ang, fri, mod por, arg cmt,

p srt, tr pyr 40% SS: op wh, It-md gy,
sé&p, occ clr gr, mod frm-hd, rd-sb
ang, mod w srt, mod por, f-med gr,
silc cmt,mod por, arg cmt, p srt, occ
glau

MD: 5,079

TVD: 5,027.41'
Inclination; 7.78°
Azimuth: 203.3°
VS: 203.09'




752

AAA

2000

AT

SV PSR,

\ﬂAv

2000

5,120

5,130

5,140

5,150

5,160

5,170

5,180

5,190

5,200

5,210

5,220

5,230

5,240

5,250

5,260

- 5,270

5,280

5,290
5,300 :
5,310
5,320 |

= 220 -

@@ 65u

100u

C1l: 100%
C2: 0%
C3: 0%
C4: 0%

GAS {units) 1500

CI-Ca(FPVI) 150000

—— 912U

4EH 915U
GAS-(units) 1500
{uhits) £=
CI-Ca(FPIVI) 150000

80% SLTY SH: It-med gy, mod sft-
mod frm, sb blky-sb plty, slty tex,
non calc,

20% SHY SS: wh, It gy, mot, f gr, sb
rd-sb ang, fri, mod por, arg cmt, p
srt, tr pyr

MD: 5,174

TVD: 5,121.64'
Inclination: 6.77 °
Azimuth: 202.9°
VS: 209.04'

90% SLTY SH: It-med gy, mod sft-
mod frm, sb blky-sb plty, slty tex,
non calc,

10% SHY SS: wh, It gy, mot, f gr, sb
rd-sb ang, fri, mod por, arg cmt, p
srt, occ grdg to SS, tr pyr

MD: 5,268

TVD: 5,215.04'
Inclination: 6.17 °
Azimuth: 198.3°
VS: 213.89'




¢
S
<
\
{
{ 785
[d
)
)]
<
J
B
b)
2
\
)}
P
h
{
-y 722
|
)]
?
\
pl

@ | 5,400 |32

5,410

! 5,420

5,430

5,440

5,450

5,460

5,470

Sl 5,480

.~ 5,490

5,500

5,520

5,530

S 5,540

95% SLTY SH: lt-med gy, mod sft-

mod frm, sb blky-sb plty, occ plty,

slty tex, non calc,

5% SHY SS: wh, It gy, mot, f gr, sb

rd-sb ang, fri, mod por, arg cmt, p

srt, occ grdg to SS, tr pyr

MD: 5,363

TVD: 5,309.7'

Inclination; 3.51°

Azimuth: 187.58°

VS: 216.74'

5,390 [3

262u
215u
Cl: 100%
C2: 0%
C3: 0%
C4: 0%
fal 4 GAS {units) 1500
{HARS) +
U 1 CI-Ca(FPVI) 150000
]
1
]
48 175u
L
|
|
1
1
!
*$299u
fal GAS (unﬂc) 1!:{‘1!’\
U CI-Ca(FPIVI) 150000
e .*371U

MUD WT 8.5 VIS 28

100% SLTY SH: lt-med gy, mod sft-
mod frm, sb blky-sb plty, occ plty,
slty tex, non calc, tr pyr

MD: 5,458

TVD: 5,404.6'
Inclination; 1.73°
Azimuth: 180.13°
VS: 217.61'

100% SLTY SH: It-med gy, mod sft-
mod frm, sb blky-sb plty, occ plty,
slty tex, non calc, tr pyr, tr Is

|I\/II'\- C EED |




5,590

. 5,600

g 5,610

5,620

X 5650

\ 5,680

- 5,710

L1 Ll 1 1 1 1
{
4
S
<
Y
J
<
(
P
]
4
)
>
d
820
A
A
>
Z
N\
e
)
(
)
<
\
4
¢—821
¢
2
)
Z
S
S
<
?
f
S
(
Y
)
'
[
¢

5,560

5,570

5,580

5,630

5,640

5,660

5,670

5,690

VIS s WVyWie

TVD: 5,498.57

Inclination; 0.94°

Azimuth: 206.07°

1 VS: 218.19'
|
[}
152u
Cl: 90%
C2: 1%
C3: 9%
C4: 0%
CI-Ca(FPVI) 150000
4§ 184u
i
; MD: 5,647"
. TVD: 5,593.56'
' Inclination: 0.9°
1 Azimuth: 208.3°
: VS: 219.04'
1
. 100% SLTY SH: It-med gy, mod sft-
. mod frm, sb blky-sb plty, occ plty,
Y 245 slty tex, non calc, tr pyr, tr ss, occ Is,
u

tr bent

5,700

MUD WT 8.7 VIS 33

GASH{units)
ASe J

1500

CI=C4 (PPM)

150000

5,720

l\r 488 418u—

5,740

408u

= 77N

MD: 5,742'

TVD: 5,688.55'
Inclination; 0.34°
Azimuth: 237.57°
VS: 219.72'

100% SLTY SH: lt-med gy, mod sft-
mod frm, sb blky-sb plty, occ plty,
slty tex, non calc, tr shy ss




| 5780

A~ N\

M 5,800

5,810

5,820

- 5,830

5,840

5,860

5,890

M 5920

722
P
>3
p)]
)
\
|
0 (Php (IJ!'\ ) ’)r\gn
N
Z
\
)
<
>
)
"
622
S
(
?
\
<
<
Z
)
<
p)
b
[¢
<
({
2
)
{
0 (Php (IJ!'\ ) ’)r\gn
)|
(4
Fé
|
752

{5,940

N—N

e S S

5,790

5,850

5,870

5,880

5,900

416u

Cl:

C2:

C3:

C4:

86%
5%
10%
0%

1500

GASH{units)
{uhits)

CI=C4 (PPM)

150000

b = ===

1

&g 5%u

A ===

MD: 5,837

TVD: 5,783.55'

Inclination; 0.31°

R R L P e

Azimuth: 337.8°

VS: 220.04'

-

100% SLTY SH: It-med gy, mod sft-

703u

mod frm, sb blky-sb plty, occ plty,

slty tex, non calc, tr shy ss

| T S R ) O g o 12

GASH{units)
ASe J

1500

CI=C4 (PPM)

150000

|

5,910

EH-497u

bl i RN PR SS

5,930

=t
L ad===

- ===

100% SLTY SH: It-med gy, mod sft-

5,950

mod frm, sb blky-sb plty, occ plty,

v

-

595u

5,960

-
-- -

5,970

-—-—-‘-

5,980

A ===
-

620u

= OON

-

Cl: 78%

slty tex, non calc, tr shy ss




0 ROP (ft/h

I3

N

2000

g

/T

/V

/hr

0 ROP(

N

2000

g

==
P "—’_ -

ROP (ft/h

I3

2000

N

g

“““““ Vi [ DO MD: 5,999
3 : C3: 13% TVD: 5,945.55'
i ! C4: 0% Inclination: 0.14°
6,000 . Tl Azimuth: 287.15°
1 {ahitsy
o CL-CAa(FPIVI) 600000 VS 22034'I
788 7910
6,010 :
i GAS SCALE CHANGE |
]
6,020 :
\ 100% SLTY SH: It-med gy, mod sft-
6,030 : mod frm, sb blky-sb plty, occ plty,
' ] slty tex, non calc, tr shy ss
6,040 1
A}
1
1
1
]
6,050 T TOOH For Directional BHA at
. 6,058' MD
1
6,060 e 1822u
of
f
I
6,070 ;
i\
6,080 1609 ——
pr g
6,090 MUD WT 9.2 VIS 34
6,100
GAS (uni{c) 6000
CI-Ca(FPVI) 600000
6,110 |
1
1
1
6,120 1449u] = = T |
SAMPLE LINE
6,130 || DISCONNECTED
6,140
100% SLTY SH: lt-med gy, mod sft-
mod frm, sb blky-sb plty, occ plty,
6,150 slty tex, non calc, tr shy ss
6,160
6,170
MUD WT 9.7 VIS 35
6,180 LOG CONTINUED ON:
NCLP AAO07-69HNA
Horizontal.mplot
6,190
Thank You For Choosing
Columbine Logging Inc.
6,200
GAS (uni{c) 6000
CI-Ca(FPIVI) '©U000U
a 210N




6,220

6,230

- 6,240

L a2ENn




