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COLORADO

USA
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9/5/2013
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Company NOBLE ENERGY
Address 1625 BROADWAY, SUITE 2200
DENVER, COLORADO 80202
Geologist

Name HOLLY DUNCAN

Company NOBLE ENERGY

Address 1626 BROADWAY, SUITE 2200
DENVER, COLORADO 80202
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Rock Types

ERREEEEER METAMORPHIC
XX HM X NO SAMPLE

R i BENTONITE
i i P BRECCIA
CCCCCLC CEMENT

CHALK
o o2 CHERT
'''''''''''''' ~ CLAY CHOKE SAND
__________ CLAYSTONE

=—r——T7—— LIMESTONE
B SIDERITE or LIMONITE
T o+ T 1+ MARLSTONE

PR SALT

b S S % SHALY SANDSTONE

ETTETEN SHALY SILTSTONE
o

¥ SILTSTONE

SILTY SHALE

..~ SALT- PEPPER SAND R TILL
1% SANDSTONE ARG TUFF
—  — — SHALE S \WELDED TUFF
IS SHALE COLORED
———— SHALE GRAY

Fossils

ALGAE

= AMPHIPORA
— BELEMNITE
™ BIOCLASTIC
£ BRACHOIPOD
“T* BRYOZOA

% CEPHALOPOD
= CORAL

iZ» CRINOID

t? ECHINOID

= FISH

(B FORAMINIFERA

F FOSSIL

&4 GASTROPOD

) INOCERAMUS

& OOLITE

S OSTRACOD

= PELECYPOD

o PELLET

-0 PISOLITE

£F PLANT REMAINS

S PLANT SPORES
& SCAPHOPOD

m STROMATOPOROID

Minerals

Accessories

47 ANHYDRITIC

— ARGILLACEOUS

# ARGILLITE GRAIN

E BENTONITE

™. BITUMENOUS SUBSTANCE
=t BRECCIA FRAGMENTS

41 CALCAREOUS

® CARBONACEOUS FLAKES
4 CHTDK

&£ CHTLT

== COAL - THIN BEDS

« DOLOMITIC

+ FELDSPAR

#® FERRUGINOUS PELLET

= FERRUGINOUS

~~ GLAUCONITE

~s GYPSIFEROUS

% HEAVY MINERAL

K KAOLIN

T MARLSTONE

3 MINERAL CRYSTALS
5 NODULES

= PHOSPHATE PELLETS
P PYRITE

H SALT CAST

* SANDY

«+ SILICEOUS

- SILTY

*+ TUFFACEOUS

Stringer

EwmEs ANHYDRITE STRINGER
ianmd BENTONITE STRINGER
== COAL STRINGER

mmmmm DOLOMITE STRINGER
Emmmm GYPSUM STRINGER
I—I—T LIMESTONE STRINGER
T+ MARLSTONE (CALC) STRG
== MARLSTONE (DOL) STRG
=1 SANDSTONE STRINGER
—— SHALE STRINGER

== SILTSTONE STRINGER

Oil Show

[» DEAD

& EVEN

i1 QUESTIONABLE

i SPOTTED STAINING

Porosity

E EARTHY
B FENESTRAL

F FRACTURE
* INTERCRYSTALLINE

& INTEROOLITIC

~4 MoLDIC

0 ORGANIC
P PINPOINT

.+ VUGGY

Engineering

& BIT

#| CONNECTION (LEFT)
= CONNECTION (RIGHT)
4FH CONNECTION GAS

- CORE - LOST
B CORE - RECOVERED

»* DST INTERVAL

Other Symbols

+
A FAULT

FORMATION TOP
4% GAS SHOW

(MU MN DEPTH

fﬁ’ NORMAL FAULT

£ oiL sHow

& OVERTURNED STRATA
;‘f REVERSE FAULT

4] SIDEWALL CORE (LEFT)
[ SIDEWALL CORE (RIGHT)

## SLIDE
SURVEY
{8 TRIP GAS

{:] WIRELINE TESTED - LEFT

[:;:}- WIRELINE TESTED - RT

Rounding

A ANGULAR
F ROUNDED

o SUBANG

T SUBRND

Textures

ES BOUNDSTONE
iZ CHALKY

¥ CRYPTOXLN

E EARTHY

Fx FINELYXLN
G GRAINSTONE

L LITHOGRAPHIC
M= MICROXLN
= MUDSTONE
P= PACKSTONE

4= WACKESTONE

Sorting

"1 MODERATE
P POOR
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Total Gas & Chromatograph

% = U
2 ® (@)
ROP 2 o = g GAS
o @ 5 . Cl---- : -
ROF Z = Images 3 — % Lith Lithology Descriptions
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Lo CRORAIEM)S)— 660
COLUMBINE LOGGING INC.RIGGED
UP ON 09/06/2013 MANNED 2-PERSON
660 LOGGING WITH BLOODHOUND GAS
CHROMATOGRAPH UNIT # 0715
670
STARTED DRILLING OUT OFSHOE @
20:10 HRS 09/06/2013
680
| |BEGIN 100' SAMPLES ]
690 —1 WITH 100' DESCRIPTIONS —
700
79u
A
710 7
[/
(
\
720 N\
730
740 80% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc
750 20% SS: predy wht, occ op, occ
- trnsl, occ It gy, vf-f gr, occ med gr,
) mod srt, sb rnd, ang-sb ang, pred
g g, preay
760 frm, occ hd, sil mtx, non - v sl calc
90u
770
MD: 787"
TVD: 786.99'
780 Inclination: 0.8 °
Azimuth: 167.4 °
VS: -0.82'
790
—
800
GAS{units) 400
CL-Ca(FPVI) 40000
810
820
830
840

100% SHY SS:wh- It gy, occ

trnsl-op, vf - f gr, sb ang, sb rnd,




860

870

880

890

900

910

920

930

940

950

960

970

980

990

1,000
1,010:
1,020
1,030
1,040
1,050
1,060 |:

1070 L.

101u

118u
/)
/
J
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|
)
% 486 120u
N\
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\
(|
J
/
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\
\
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\ GAS (Unne) 4!’\"\

]| CFCAPPY)

40000

&g 163u

449U

mod srt, predy frm occ sft, arg mtx, v
sl calc

MD: 877"

TVD: 876.99"
Inclination: 0.63 °
Azimuth: 265.66 °
VS: -1.35"

80% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc
20% SS: predy wht, occ op, occ
trnsl, occ It gy, vi-f gr, occ med gr,
mod srt, sb rnd, ang-sb ang, predy
frm, occ hd, sil mtx, non - v sl calc

MD: 966 '

TVD: 965.98"
Inclination: 0.38 °
Azimuth: 219.55 °
VS: -2.07"

70% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc,
tr glau; 30% SS: predy wht, occ op,
occ trnsl, occ It gy, vf-f gr, occ med
gr, mod srt, sb rnd, ang-sb ang,
predy frm, occ hd, sil mtx, non - v sl
calc

MD: 1,056

TVD: 1,055.98"
Inclination: 0.77 °
Azimuth: 301.77 °
VS: -2.73"




1
-

09/07/201355
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1,080 |
1,090
1,100}
1,110
1,120
1,130
1,140
1,150
1,160
1,170};
1,180
1,190
1,200 _
1,210
1,220 _
1,230 }3
1,240
1,250
1,260
1,270
1,280

1 20N I+

63u

LV e —

/\— PN

P B

0 GAS-(units)
{uhits)

400

1Y) CI=C4 (PPM)

40000

MD: 1,135"

TVD: 1,134.97"
Inclination: 0.99 °
Azimuth: 307.48 °
VS: -3.48"

80% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc,
tr glau; 20% SS: predy wht, occ op,
occ trnsl, occ It gy, vf-f gr, occ med
gr, mod srt, sb rnd, ang-sb ang,
predy frm, occ hd, sil mtx, non - v sl
calc

MD: 1,229

TVD: 1,228.89"
Inclination: 3.78 °
Azimuth: 347.51 °
VS: -3.73"

95% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc,
tr glau; 5% SS: predy wht, occ op,
occ trnsl, occ It gy, vf-f gr, occ med
gr, mod srt, sb rnd, ang-sb ang,
predy frm, occ hd, sil mtx, non - v sl
calc




P 'A
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(
}
N
R
Z
i
hY
<
P
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F 1

1,300
1,310 :
1,320 &
1,330 _
1,340
1,350 :
1,360 E
1,370 E
1,380 :
1,390 =
1,400 _
1,410 2
1,420 :
1,430 |
1,440 :
1,450 |
1,460 :
1,470
1,480 :
1,490 :
1,500

1 610 |—

184u

CI=C4 (PPM)

40000

MD: 1,323

TVD: 1,322.6'
Inclination: 5.15 °
Azimuth: 354.87 °
VS: -2.67"

100% SHY SS:wh- It gy, occ

trnsl-op, vf - f gr, sb ang, sb rnd,
mod srt, predy frm occ sft, arg mtx, v

sl calc, tr glau

WT 8.4/ VIS 27

MD: 1,418

TVD: 1,417.02"
Inclination: 7.45 °
Azimuth: 356.32 °
VS: -0.44"

100% SHY SS:wh- It gy, occ

trnsl-op, vf - f gr, sb ang, sb rnd,
mod srt, predy frm occ sft, arg mtx, v

sl calc, tr glau

MD: 1,512"
TVD: 1,509.99"




]

1,520 :
1,530 |
1,540 :
1,550 |
1,560 _
1,570 E
1,580 :
1,590 :
1,600 =
1,610 :
1,620 =
1,630
1,640 :
1,650 |
1,660 :
1,670 5
1,680 E
1,690 E
1,700
1,710 :
1,720 =

1 790 I

182u

488 158u

192u

Inclination:; 9.52 °
Azimuth: 357.45 °
VS: 2.81'

100% SHY SS:wh- It gy, occ
trnsl-op, vf - f gr, sb ang, sb rnd,
mod srt, predy frm occ sft, arg mtx, v
sl calc, tr glau

WT 8.6/ VIS 26

MD: 1,606

TVD: 1,602.58"
Inclination: 10.34 °
Azimuth: 351.94 °
VS:5.96'

100% SHY SS:wh- It gy, occ
trnsl-op, vf - f gr, sb ang, sb rnd,
mod srt, predy frm occ sft, arg mtx, v
sl calc, tr glau, anhy, ss

MD: 1,700

TVD: 1,694.98"
Inclination: 10.83 °
Azimuth: 350.17 °
VS: 8.26'




1,740 |2
1,750 :
1,760 [
1,770 _
1,780 |2
1,790 :
1,800
1,810
1,820
1,830
1,840
1,850
1,860
1,870
1,880
1,890
1,900
1,910 _
1,920
1,930}
1,940 |

1 acn |-

0 241u

4H8 260u
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100% SHY SS:wh- It gy, occ
trnsl-op, vf - f gr, sb ang, sb rnd,
mod srt, predy frm occ sft, arg mtx, v
sl calc, tr glau, ss 10% SHY SLTST:
Itgy, sft- fri, sb blky, sl

sb plty, slty tex, tr biot incl

MD: 1,794

TVvD: 1,787.09"
Inclination; 12.2 °
Azimuth: 351.8 °
VS: 10.76"'

85% SHY SLTST: Itgy, sft- fri, sb
blky, sl sb plty, slty tex, tr biot incl
15% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc,
tr glau, ss

MD: 1,889

TvD: 1,880.13"
Inclination: 11.14 °
Azimuth: 348.85 °
VS: 13.1'

90% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, sl calc;
10% SS: predy wht, occ op, occ
trnsl, occ It gy, vf-f ar, occ med ar,




1,960 |
1,970
1,980 |
1,990 |
2,000
2,010
2,020
2,030 _
2,040 _
2,050 |
2,060 |-
2,070 |
2,080
2,090 |
2,100 _
2,110 |
2,120
2,130
2,140
2,150
2,160 |3

A 170t

1 (K1 1 1 1P 1 1 1 |t 1

GAS-(units) 600
ASe /l

CI-Ca(FPVI) ©U00U

Scale Change

4 370u |

< <BE 372u |

J/

405u] |

mod srt, sh }hd, anr;)-sb ang, prédy
frm, occ hd, sil mtx, sl calc, occ glau

WT 8.5/ VIS 28

MD: 1,983"

TVD: 1,972.09"
Inclination:; 12.73 °
Azimuth: 348.76 °
VS: 14.94"'

95% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, sl calc;
5% SS: predy wht, occ op, occ trnsl,
occ It gy, vf-f gr, occ med gr, mod
srt, sb rnd, ang-sb ang, predy frm,
occ hd, sil mtx, sl calc, occ glau

MD: 2,077

TVD: 2,063.69"
Inclination: 13.8 °
Azimuth: 356.75 °
VS: 18.41"

30% SHY SLTST: Itgy, sft- fri, sb
blky, sl sb plty, slty tex, tr biot incl
65% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc,
tr glau, 5% SS: predy wht, occ op,
occ trnsl, occ It gy, vf-f gr, occ med
gr, mod srt, sb rnd, ang-sb ang,
predy frm, occ hd, sil mtx, v sl calc

MD: 2,171"
TVD: 2,155.26"'




2,180 |-
2,190 |7

2'200-....

2,210

2,220

2,230

2,240

2,250

2,260

2,270

2,280

2,290

2,300

2,310

2,320

2,330

2,340

2,350

2,360

2,370

2,380

” 20N

GASH{units)
ASe J

CI-C4 (PPM)

Inclination: 12./9 ~
Azimuth: 355.93 °
VS: 23.16"

75% SHY SLTST: ltgy, sft- fri, sb
blky, sl sb plty, slty tex, tr biot incl,
10% SS: predy wht, occ op, occ
trnsl, occ It gy, vf-f gr, occ med gr,
mod srt, sb rnd, ang-sb ang, predy
frm, occ hd, sil mtx, v sl calc 15%
SLTY SH: predy gy, occ It gy, predy
frm, sb plty, sb blky, shy - slty tex, sl

—|calc

WT 8.6/ VIS 26

MD: 2,265

TVD: 2,247.04"
Inclination: 12.2 °
Azimuth: 354.27 °
VS: 27.3'

90% SHY SLTST: ltgy, sft- fri, sb
blky, sl sb plty, slty tex, tr biot incl,
10% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc

MD: 2,359

TVD: 2,339.18"
Inclination: 10.6 °
Azimuth: 350.23 °
VS: 30.21"




=

ALY,

:

,
/V

2,400 [Z=:
2,410 _
2,420 |-
2,430 |5
2,440 |3
2,450
2,460
2,470 _
2,480 _
2,490 |
2,500 |-
2,510 |
2,520
2,530 |z
2,540 _
2,550 |
2,560
2,570
2,580
2,590
2,600 :

~e1nts

GAP (units) 600

510u—

GAS(units) 600
ASe J

CI-Ca(FPVI) ©U00U

90% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc
5% SS: predy wht, occ op, occ trnsl,
occ It gy, vf-f gr, occ med gr, mod
srt, sb rnd, ang-sb ang, predy frm,
occ hd, sil mtx, v sl calc

MD: 2,451"

TVD: 2,429.29"
Inclination: 12.68 °
Azimuth: 354.87 °
VS: 33.23"

MD: 2,513"

TVD: 2,489.8"'
Inclination: 12.44 °
Azimuth: 354.38 °
VS: 35.86"

90% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc
5% SS: predy wht, occ op, occ trnsl,
occ It gy, vf-f gr, occ med gr, mod
srt, sb rnd, ang-sb ang, predy frm,
occ hd, sil mtx, v sl calc

MD: 2,602

TVD: 2,576.71"
Inclination: 12.47 °
Azimuth: 355.22 °




92 |

HE

2,620
2,630 |:
2,640
2,650 |:
2,660
2,670
2,680
2,690
2,700 |2
2,710 :
2,720 =
2,730 :
2,740 :
2,750 [
2,760 :
2,770
2,780 :
2,790 :
2,800 -
2,810 _
2,820 |2

7 Q9N =

N
N\
N\
"\
W\
A\
~ N
N 777u
1____!.7
A
¢ f
|

3000

GAS(units)
ASe J

CI=C4 (PPM)

©UU00U

Scale Change

A __T7AN 71

VS: 39.66"

90% SS: predy wht, s&p ip, occ op,
occ trnsl, occ It gy, vf-f gr, mod srt,
sb rnd, ang-sb ang, predy frm, occ
hd, calc 10% SHY SS:wh- It gy, occ
trnsl-op, vf - f gr, sb ang, sb rnd,
mod srt, predy frm occ sft, arg mtx,
calc

70% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc
30% SLTY SH: predy gy, occ It gy,
predy frm, sb plty, sb blky, shy - sty
tex, sl calc, tr ss

MD: 2,781"'

TVD: 2,750.99"
Inclination:; 12.38 °
Azimuth: 351.43 °
VS: 47.58"'




D)
4 85 |

L

4E8~808u

xjprRJQA

81

AN
T rANS

#

8 119u

70% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, sl calc,
occ ss strg

MD: 2,871'

TVD: 2,839.2"
Inclination: 10.48 °
Azimuth: 348.83 °
VS: 49.71"

60% SS: predy wht, s&p ip, occ op,
occ trnsl, occ It gy, vf-f gr, mod srt,
sb rnd, ang-sb ang, predy frm, occ
hd, calc30% SHY SS:wh- It gy, occ
trnsl-op, vf - f gr, sb ang, sb rnd,
mod srt, predy frm occ sft, arg mtx, v
sl calc 10% SLTY SH: predy gy, occ
It gy, predy frm, sb plty, sb blky, shy
- slty tex, sl calc

MD: 2,961
TVD: 2,927.75"
Inclination: 10.11 °

~
N\

A

[ ]2965'-3053'

Plugged gas line from

~~

Azimuth: 348.19 °
VS: 51.15"

GAS {units) 3000

CL-Ca(FPVI) ©U000U

60% SLTY SH: predy gy, occ It gy,

predy frm, sb plty, sb blky, shy - slty

tex, sl calc; 20% SS: predy wht, s&p

ip, occ op, occ trnsl, occ It gy, vi-f gr,
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V"\.fY’ N\

oy

3,210 [
3,220 :
3,230
3,240 :
3,250 [
3,260 |

2 97N =

\,7 8 1197y
)y 4

Pl
4
/
|
488 _1050u
J
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(
\
\
\ GAS (Unne) 3000

\ CLC4PPM)

©U000U

|

A}
T 48 1135u

S/

maoa srt, S rnd, ang-so ang, preay
frm, occ hd, calc; 20% SHY SS:wh-
It gy, occ trnsl-op, vf - f gr, sb ang,
sb rnd, mod srt, predy frm occ sft,
arg mtx, v sl calc

MD: 3,050

TVD: 3,015.44"
Inclination: 9.57 °
Azimuth: 345.83 °
VS: 52.12"

MD: 3,140

TVD: 3,103.92"
Inclination: 11.49 °
Azimuth: 345.02 °
VS: 52.7'

70% SLTY SH: predy gy, occ It gy,
predy frm, sb plty, sb blky, shy - slty
tex, sl calc; 20% SHY SS:wh- It gy,
occ trnsl-op, vf - f gr, sb ang, sb rnd,
mod srt, predy frm occ sft, arg mtx, v
sl calc; 10% SS: predy wht, s&p ip,
occ op, occ trnsl, occ It gy, vi-f gr,
mod srt, sb rnd, ang-sb ang, predy
frm, occ hd, calc

MD: 3,230

TVD: 3,192.25"
Inclination: 10.64 °
Azimuth: 338.45 °
VS: 52.24"'

80% SLTY SH: predy gy, occ It gy,
predy frm, sb plty, sb blky, shy - sty
tex, sl calc; 20% SHY SS:wh- It gy,
occ trnsl-op, vf - f gr, sb ang, sb rnd,
mod srt, predy frm occ sft, arg mtx, v
sl calc




A

4 —89
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; N\
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L et N\
\
I N\
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]
j\é ' MD: 3,319
< :, TVD: 3,279.88"
%QO— 7 Inclination: 9.5 °
ey I I Azimuth: 345.7 °
é <E5
b C A A VS: 51.83"
5 ;
[]
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c '
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K : 80% SLTY SH: predy gy, occ It gy,
C 1 predy frm, sb plty, sb blky, shy - slty
)| 4 tex, sl calc; 20% SHY SS:wh- It gy,
/ occ trnsl-op, vf - f gr, sb ang, sb rnd,
v mod srt, predy frm occ sft, arg mtx, v
‘é sl calc
C
)
<
.
- ) & _422u
) 94 |
|
/ 3
{ T
» .
< ’
J
/,
f
o
\\ rw-\q (Uni{e) 3000 MD 3’409 '
I“\ CI-Ca(FPVI) SUU00U TVD: 3’368_59 i
A Inclination: 9.92 °

3,410

Azimuth: 346.26 °

]
,,.--——‘> 8 1338u | VS: 52.52"
y

- 3,420

RSN 3,430

thA:FVLZE# HVAK%»#&A

¥ 3,440

100% SLTY SH: predy gy, occ It gy,
3,450 predy frm, sb plty, sb blky, shy - sty

tex, sl calc; tr shy ss
3,460 488_307u
{
NG
- 3,470 >
r
|
A\
; 3,480 \\
A \
Ta) \\\

2 10N \\




""""" N\ MD: 3,498
\‘\ TVD: 3,456.06"
3500 \\\ Inclination: 11.37 °©
’ N Azimuth: 348.41 °
AT | : .
1 VS: 53.68
[ 21320 |
3,510 ,
2
(]
1
1
3,520 ;
17
3530 e ; . /
ol i
iy
i
3,540 ’,’ /
,{/
$ &l 13370 100% SLTY SH: predy gy, occ It gy,
3,550 o predy frm, sb plty, sb biky, shy - slty
.\\ tex, sl calc
\
'\
Y\
3,560 A
T\
i “\\
3(? P B 3,570 : “.
<) o T ; ;
4: i ,)'/
¢ 3,580 7 _ .
7 MD: 3,588
\ TVD: 3,544.6"

()/> g 3590 ‘}\ Inclination: 9.26 °
N ' e 17200 | Azimuth: 343.12 °
S— ) ' : Y i VS: 54.42"

I \ : AN
<\ =% . 3,600 [iTi H ]
U GANIT ) 100 CI-C4 (F’:I"VI) SUU00U
III
1 3,610 | 7
g V4
<\) g s 3,620
! i :
)| v
)
%L\‘ s . 3,6301:
5 50% SHY SS:wh- It gy, occ trnsl-op,
‘ S X ; & 533u vf - f gr, sb ang, sb rnd, mod srt,
1 ) 3,640 1: predy frm occ sft, arg mtx, v sl calc,
\ [ rr glau, rr pyr; 30% SS: predy wht,
‘\ }\ : \ occ op, occ trnsl, occ It gy, vi-f gr,
" /} == . 3,650 occ med gr, mod srt, sb rnd,
2. DN ang-sb ang, predy frm, occ hd, sil
A“ ; ‘.‘\ mtx, v sl calc, rr glau; 20% SLTY
)\) 3,660 '-‘\\ SH: predy gy, occ It gy, predy frm, sh
< : \ plty, sb blky, shy - slty tex, sl calc
1
1
=] T . 3,670 }: ;
> g LI of MD: 3,678"
<l i v Sl : . / TVD: 3,633.22"
oL L 3,680 —— Inclination: 10.77 °
97 ' L & 1373u Azimuth: 343.55 °
5“ . VS:54.41"
e ! 3,690}
4% 0y & ,
[ T
i Uﬂ 3,700:
o
g 2 71N




3,730 :

3,750 |:

3,760 {:

3,770 1:

N r -
15 Y ]
BT
x 2
- |
- [T
ARy d
= L
- 4
- [T
ARy d
= L
-
} I
1 &
) i
a
1
L S al
l:u.‘
o
e
i} g

3,780
3,790
3,800
3,810
3,820
3,830}
3,840
3,850 |:
3,860
3,870 |:
3,880
3,890
3,900
3,910

3,920

3,720

| 677u

3,740

90% SS: wht, occ op, occ trnsl, occ

It gy, vf-f gr, occ med gr, mod srt, sb

rnd, ang-sb ang, predy frm, occ hd,

sil mtx, v sl calc, rr glau; 10% SLTY

SH: predy gy, occ It gy, predy frm, si

plty, sb blky, shy - slty tex, sl calc; tr

GAS {units) 3000

Ci-Ca

(FPIVI) ©U000U

2

488 1420u-——|

L~

I
—

-
g

202Nt

-
e T il B

shy ss

MD: 3,767

TVD: 3,720.49"
Inclination: 11.93 °
Azimuth: 352.11 °
VS: 55.83"

60% SS: predy wht, occ op, occ
trnsl, occ It gy, vf-f gr, occ med gr,
mod srt, sb rnd, ang-sb ang, predy
frm, occ hd, sil mtx, v sl calc; 40%
SHY SS:wh- It gy, occ trnsl-op, vf - f
gr, sb ang, sb rnd, mod srt, predy
frm occ sft, arg mtx, v sl calc

MD: 3,857

TVD: 3,808.38"
Inclination: 12.9 °
Azimuth: 352.21 °
VS: 58.79'

MD: 3,946
TVD: 3,895.09'

Inclination: 13.14 °

A " 4l . ~F~A A4 O




|
S

3,940 |:
3,950
3,960 |
3,970
3,980
3,990

4,000 |

4,010

4,020 5

4,030 [

4,040

4,050

4,060

4,070

4,080 %

4,090

4,100 ;
4,110
4,120
4,130
4,140

11N .

i/
of
{
.\\
AY
'\
|
‘1
¢ 1) @@ 15570 |
J
7|
A
o
y
1
LN
1
T
1
1
Y §F 528u
‘.f\ - KAQ (Unﬂe) 3000
\41\\‘ (FPIVI) SUU00U

8 1340u | |

EE-1721u—

ALIudl. o91.01

VS: 61.76'

70% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc;
30% SS: predy wht, occ op, occ
trnsl, occ It gy, vf-f gr, occ med gr,
mod srt, sb rnd, ang-sb ang, predy
frm, occ hd, sil mtx, v sl calc

MD: 4,036

TVD: 3,983.13"
Inclination: 10.83 °
Azimuth: 3,983.13 °
VS: 64.78"

90% SLTY SH: predy gy, occ It gy,
predy frm, sb plty, sb blky, shy - sty
tex, sl calc; 10% SHY SS:wh- It gy,
occ trnsl-op, vf - f gr, sb ang, sb rnd,
mod srt, predy frm occ sft, arg mtx, v
sl calc; tr SS

WT 8.9/ VIS 32

MD: 4,126

TVD: 4,071.68"
Inclination: 9.71 °
Azimuth: 350.01 °
VS: 67.2'

90% SS: predy wht, occ op, occ

trnsl, occ It gy, vi-f gr, occ med gr,
mod srt, sb rnd, ang-sb ang, predy
frm, occ hd, v sl calc, tr glau; 10%




4,160}
4,170
4,1801:
4,190
4,2001:
4,210
4,220
4,230
4,240
4,250 |}
4,260
4270}
4,280
4,290 |:
4,300
4,310 |:
4,320
4,330
4,340
4,350
4,360 |:

A 270 L.

GAS-{units) 3000

CI-Ca(FPVI) ©U000U

e Y-

L

SHY SS:wh- It gy, occ trnsl-op, vf - f
gr, sb ang, sb rnd, mod srt, predy
frm occ sft, arg mtx, v sl calc, tr glau;
tr slty sh

WT 9.00/ VIS 33

MD: 4,215

TVD: 4,159.15"
Inclination: 11.51 °
Azimuth: 349.73 °
VS: 69.05"'

50% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc,
tr glau; 30% SS: predy wht, occ op,
occ trnsl, occ It gy, vf-f gr, occ med
gr, mod srt, sb rnd, ang-sb ang,
predy frm, occ hd, v sl calc, tr glau;
20% SLTY SH: predy gy, occ It gy,
predy frm, sb plty, sb blky, shy - slty
tex, sl calc

MD: 4,305

TVD: 4,247.45"
Inclination: 10.82 °
Azimuth: 347.97 °
VS: 70.72"'

75% SS: predy wht, occ op, occ

trnsl, occ It gy, vi-f gr, occ med gr,
mod srt, sb rnd, ang-sb ang, predy
frm, occ hd, v sl calc, tr glau; 25%

SHY SS:wh- It gy, occ trnsl-op, vf - f
gr, sb ang, sb rnd, mod srt, predy

frm occ sft, arg mtx, v sl calc, tr glau




WT 9.05/ VIS 32

MD: 4,394 "

TVD: 4,334.72"
Inclination: 11.8 °
Azimuth: 350.76 °
VS: 72.56'

80% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,

/| predy frm occ sft, arg mtx, v sl calc,
20% SS: predy wht, occ op, occ
trnsl, occ It gy, vi-f gr, occ med gr,
mod srt, sb rnd, ang-sb ang, predy
frm, occ hd, v sl calc, tr glau

MD: 4,484 '

TVD: 4,422.96"
Inclination: 10.94 °
Azimuth: 349.21 °
VS: 74.61"'

WT 9.05/ VIS 32

90% SHY SS:wh- It gy, occ trnsl-op,

vf - f gr, sb ang, sb rnd, mod srt,

predy frm occ sft, arg mtx, v sl calc,

10% SS: predy wht, occ op, occ

trnsl, occ It gy, vf-f gr, occ med gr,

mod srt, sb rnd, ang-sb ang, predy

frm, occ hd, v sl calc, tr glau

MD: 4,573

TVD: 4,510.37"'

Inclination: 10.75 °

Azimuth: 347.84 °

VS: 76.11"'




|
1
4,600 |7 o
GAS (Uﬂl{e) 3000
\.J.-LA’(H
: " f
4,610 [ ay 4
4,620 |2
) -
2 8 1192u
4,630 : -
1
1
1
4,640 i
—y 100% SHY SS:wh- It gy, occ
4,650 — [ I trnsl-op, vf - f gr, sb ang, sb rnd,
7 mod srt, predy frm occ sft, arg mtx, v
' sl calc, tr ss
4,660 |= 1 MD: 4,663
- | TVD: 4,598.8"
v\ - Inclination: 10.71 °
o Azimuth: 353.85 °
4670 1897u—] VS: 78.29"
4,680 [=
4,690 [
4,700 |=
SN
)
4,710 ) ;
W4 @8 1513u |
4,720 =
: AN
\
\
4,730 [ \\
\ 100% SHY SS:wh- It gy, occ
_ \ trnsl-op, vf - f gr, sb ang, sb rnd,
4,740 |= L mod srt, predy frm occ sft, arg mtx, v
i 1 sl calc, tr ss
AY
| MD: 4,753
4,750 [ TVD: 4,687.41"
p Inclination: 9.42 °
L ( <EE| Azimuth: 355.14 °
4760 _ -_ “ 1922u— VS: 81.31
v\
1
[
4,770 = : WT 9.2/ VIS 32
. .
4,780 |2 7
2/
4
)yl
4,790 =
4,800 [T
4HE5) 1 298U 3000
NA& (PPM) 300000
: DN
1 a1n I SO




h

4,820 |2
4,830 :
4,840 [~
4,850 _
4,860 |-
4,870 :
4,880 E
4,890 E
4,900 _
4,910 |7
4,920 _
4,930 |
4,940 |-
4,950 |
4,960 _
4,970 [
4,980 _
4,990
5,000 :
5,010 :
5,020 |2

E N2N =

‘.72238u _

MD: 4,842

TVD: 4,775.15"

Inclination: 9.93 °

Azimuth: 350.06 °

VS: 83.68"
80% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc,
tr glau; 20% SLTY SH: predy gy, occ
It gy, predy frm, sb plty, sb blky, shy
- slty-aren tex, sl calc

MD: 4,932

TVD: 4,863.56"
Inclination: 11.62 °
Azimuth: 350.36 °
VS: 85.69'

90% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc,
tr glau; 5% SLTY SH: predy gy, occ
It gy, predy frm, sb plty, sb blky, shy
- slty-aren tex, sl calc, 5% SS: wht,
occ op, occ trnsl, occ It gy, vi-f gr,
occ med gr, mod srt, sb rnd,

ang-sb ang, frm, occ hd, v sl calc, tr
glau

MD: 5,022

TVD: 4,951.73"
Inclination:; 11.53 °
Azimuth: 350.6 °
VS: 87.92'




60% SHY SS:wh- It gy, occ trnsl-op,

-

vf - f gr, sb ang, sb rnd, mod srt,

predy frm occ sft, arg mtx, v sl calc,

tr glau; 40% SLTY SH: predy gy, occ

- -

It gy, predy frm, sb plty, sb blky, shy

- slty-aren tex, sl calc

i Rl

-

WT 9.15/ VIS 32

T~ T\

%

M

]

]
-

V

m

V

M

/WY

N~

\

R |
N |
v f
¢ f
/
’I MD: 5,111"
I TVD: 5,039.13"
Bl | & 21050 | Inclination: 10.16 °
Azimuth: 349.29 °
VS: 89.84"
80% SHY SS:wh- It gy, occ trnsl-op,
vf - f gr, sb ang, sb rnd, mod srt,
predy frm occ sft, arg mtx, v sl calc,
tr glau; 15% SS: predy wht, occ op,
occ trnsl, occ It gy, vf-f gr, occ med
gr, mod srt, sb rnd, ang-sb ang,
predy frm, occ hd, v sl calc, tr glau;
5% SLTY SH: predy gy, occ It gy,
predy frm, sb plty, sb blky, shy -
slty-aren tex, sl calc
4 1625u
SN
N\
)
N
\
\
\
|
\
\
|

GAS{units) )

4000

h

’~
|

v

N

"

A LI
2 12952u_|
SO
r'/
’f/
N
N\
N\
1
1
R 4
y 4

MD: 5,201

TVD: 5,127.6"'
Inclination: 11.03 °
Azimuth: 350.38 °
VS: 91.71"

80% SLTY SH: predy gy, occ It gy,
predy frm, sb plty, sb blky, shy -
slty-aren tex,v sl calc 20% SHY

SS:wh- It gy, occ trnsl-op, vf - f gr, sb




P &8 23640 |2N9: sb rnd, mod srt, predy frm occ
sft, arg mtx, v sl calc
P —
N
W o\
- i \ \
= ! \
% [
\L :
<D ’ - h \ MD: 5,291°
; \ TVD: 5,216.14"
= \ N Inclination: 9.65 °
= 5 4 Azimuth: 348.23 °
! VS: 93.4'
“ 2 : . RN Al
\ s % T HE] 7 /’% :
1;:, 5,300 — —— 096u
V4 [ il P4
>l N
v
[ 4 \ } \
? 5,310 —\
) N\
\ \
1
Y\ ? — 5,320 :
V4 i WT 9.4/ VIS 35
> '
> ‘\ 5,330 : .
' M s
> ) : - i S S
§ i AW
AN ! 7 //
5340 y — — & 1661u
1 ™ 100% SLTY SH: predy gy, occ It gy,
r! x P 5350 n ‘: \\ frm-sft, sb plty, sb blky, shy -
it PR slty-aren tex,v sl calc, tr ss, pyr
ISl
i
5,360 i
X MD: 5,380
7 5,370 N TVD: 5,303.76 "
. ‘x\ Inclination: 10.54 °
SN\ Azimuth: 354.53 °
. 5,380 :.':,' - \‘ VS: 95.6
. ) A ¥ |
: ) S
: 5.390 3155u_|
%
- 5,400 —+
CI-Ca(FPVI) 400000
5,410
) —
it ] (
[] A \
| 5,420 : ’.' /'
i p) /] WT 9.45/ VIS 35
Y AR 4
H L
LA 5,430 - T
% : \ 2993u |
. i L
H 1
~ 5,440 : :
= ! !
r i ! 100% SLTY SH: predy gy, occ It gy,
. 5450 H L frm-sft, sb plty, sb blky, shy -
i . slty-aren tex,v sl calc, tr ss, pyr
:
5,460 - .
[>/\ 1 - I/ MD: 5,470"
— : F TVD: 5,392.43"
hY | S =270 ' i \ Inclination: 9.17 °




T N o H o\ imuth: °
‘F_!, e r N | Azimuth: 353.6
. i ;o aE VS: 98.46°
: : i V- 3176u |
un! \
By ) 5,480 ] - \
| 1 \ ‘
b I 1
iy 1 1
VP 5,490 :
1 i L)
il 5,500 : - //
' ; /}/
f o
i o
(
5,510 X S
H YN
)
I3 '
N - 5,520 rsmisn: - —) gm-1798u
N :
x-1g o e —
- i 8 b 5,530 : A
: ; : I
\ 3 N
% |: L\ \\
o : \
5V § 5,540 : : \\
- : LA | 100% SLTY SH: predy gy, occ It gy,
._f‘ ! frm-sft, sb plty, sb blky, shy -
o = 5,550 1 slty-aren tex,v sl calc, tr shy ss, pyr
i : MD: 5,560
y TVD: 5,481.15"
5,560 H Jid I/ Z\glinatt:]or;41E;OéZlZO °
it R zimuth: 348.
¥ i b B VS: 100.42"
i (31280
5,570 i X
I\
L i SN
0 X
5,580 L t
o Hi 1
h z H 1
. 8 R ]
':I '\1 A 5590 :; ,'l
T ’ A P4
I . i! S )
/ " :: ’/
o i T
0 ROp (funf) 600 J 5,600 b +& i
G ans)y 10U .\; --- —i CI-Ca(FPVI) 400000
£ < ‘.)
| ( 5610 ¥ ~ N E-1846u
N\ ) ; )
S { y o
/ \ Dl
(87 5,620 3 \,
; ‘I + \
. ' \‘ \
' L\
%—— 5,630 !
" A . 1
1 . : )
By N ]
—< A : r/
—— | " : —
C / e 5,640 : —L
—) ¥ Y s N 100% SLTY SH: predy gy, occ It gy,
| s . )
%}— ; : ! frm-sft, sb plty, sb blky, shy -
AL T 5,650 .: - slty-aren tex,v sl calc, tr shy ss, pyr
i PR < . .
NSy — g MD: 5,649
| ? o ' I TVD: 5,568.61"
-1 5,660 i 1 | 3648u_| Inclination: 11.13 °
f HEl T
>}‘ o 1 Azimuth: 344.05 °
— ;i - VS: 101.2°
- - W 5,670 - 7
— ” i it L /
>0 Ry
B HEL V2
%—— 5,680 KA
' :' 2 //
" ] s
(7 !1 ~ -.: " //
N 4 C coNn = M |




LT NN

rﬁ

=

IS

MD: 5,739

TVD: 5,656.85"'

Inclination:; 11.57 °

Azimuth: 345.91 °

VS: 101.7'

3705u | 100% SLTY SH: predy gy, occ It gy,

frm-sft, sb plty, sb blky, shy -

slty-aren tex,v sl calc, tr shy ss, pyr

WT 9.5/ VIS 34

MD: 5,829

TVD: 5,745.07"'

Inclination: 11.29 °
Azimuth: 355.55 °
VS: 103.96"

100% SLTY SH: predy gy, occ It gy,

frm-sft, sb plty, sb blky, shy -

slty-aren tex,v sl calc, tr shy ss, pyr

“““““ u | |
H 1
i 1
i 1 ]
) I~ ~2095u |
5,700 14 — 4E5]
:_’ . S
HEY ONU
HH N )
i (e g
5,710 2
5,720
i \
N 1
5,730 i !
. s
S \ AN
' \ \
5,740 1 \ \]
i, a0 g
E : \ (
" 1
i 1
5,750 - .
U .
b T
: T
5,760 iy I )
3 1 ]
il ’ /
il ! /
i L L~
5,770 =
I ’,
HI L’ /
iy yd
5,780 Bisntiss o l/
i
l] _—
5790 ~2 — 4HE2248u_|
: 1
E ]
& ~
'I
i ! /
I V4
5,800 é' GAS ‘6;’“{0), 4000
\é : CI-CAI(FP) 400000
i \
5,810 = —\C
it SN
H! LS N
i) AR \\
[ N
5,820 - - N\
HH ‘.
HH 1
i .
i [}
5,830 H ! 1
.! ! ! 4.
iy ; e
H 1—3554u—
T g T J
) , /
5,840 + ——
TN - —/
i el
E ,/'/
4
5,850 '\_\‘ \
\: 1 SN
H Ny N\
5,860 e . II
H] . /
) ' /
I ' /
11 1 {
5,870 T T \\
]
i \ \
i S od
5,880 i - =
i ¢ 3759u |
h X
HA 1
i ' 1
5,890 - D
Be 1
AN T
i '
5,900 i
i 1
Hif 1
i 1
h 1
c o110 HH M




; i MD: 5,918
: . TVD: 5,832.63"
i _ 5 920 i 4197u I Inclination: 9.37 °
el ' il Y Azimuth: 350.81 °
\ 1 . VS: 106.73"
HH 1
5,930 — .
5,940 H L
ik N
H A 100% :
, i 4 % SLTY SH: predy gy, occ It gy,
e 5,950 H RERV 4 frm-sft, sb plty, sb blky, shy -
| I slty-aren tex,v sl calc, tr shy ss, pyr
L
5,960
. . 5,970
5 :
g
> 5,980
o
5,990
LRT
=&
6,000
! \.\ GAS {units 4000
_ NN » MD: 6,008
A (UMIS) 100 N\ CI-Ca(FPVI) 400000 . i
.\\\ N\ : TVP. 5,_925]..23 .
6,010 gi v Inclination: 10.84
QQ\% L Azimuth: 348.88 °
N ' VS: 108.49"
)3 N s
€ —_— 6,020 S 4967u ,'
- NN ,
g 34 A
! .
— 6,030 - T
iy BERy4
. ./
Yy :' |' l' /
6,040 i ~ //
L : A 4
N : [V
- : I | 100% SLTY SH: predy gy, occ It gy,
6,050 — I' frm-sft, sb plty, sb blky, shy -
i // J/ slty-aren tex,v sl calc, tr shy ss, pyr
Y T Eyym
6,060 v 2246u
. Ry
E' ‘I N
: 6,070 il KEP
i ; H A A
: AN
& Y . —’\/
6,080 i =
4 ’ [\ S oSN
b S\
i N
3 : : S i
" : 6,090 : ppr—— MD: 6,097
a 1
. =t TVD: 6,008.54"
. ! il | Inclination: 11.61 °
6,100 : — - Azimuth: 358.92 °
5 ] \‘ VS: 111.69"
B 600 N
6,110 k
\I
1
6,120 A L
A : 7 .
4N R4
! i st
190 il 4= Q-




— 1

100% SLTY SH: predy gy, occ It gy,

frm-sft, sb plty, sb blky, shy -

slty-aren tex,v sl calc, tr shy ss

H] S
i 4
I“.‘\ ~\~\
6,140 E"- = S \,
i A 4
kS O . === S
6,150 & 4334u .
'NAL !
Ny 5
N |
6,160 ‘N :
\
]
1
A
6,170 t
4899u v
'l
1

6,180

MD: 6,187

TVD: 6,097.02'

e R

-

Inclination: 9.46 °

6,190

) @masosu

Azimuth: 353.91 °

VS: 11547

6,200

| ~
\N
NS

GAS-{units) 4008
{uRiS) POy

CI-Ca(FPVI) 400000

6,210 [

4880u

6,220 5

6,230 [

6,240 [

6,250

6,260

6,270

6,280

6,290 |=

6,300 [

6,310 =

6,320 -

6,330 [

6,340 2

2 acn —

90% SLTY SH: predy gy, occ It gy,
frm-sft, sb plty, sb blky, shy -
slty-aren tex,v sl calc;10% SHY
SS:wh- It gy, occ trnsl-op, vf - f gr, sb
ang, sb rnd, mod srt, predy frm occ
sft, arg mtx, v sl calc

MD: 6,277

TVD: 6,185.72"
Inclination: 9.98 °
Azimuth: 357.15 °
VS: 118.68"

MD: 6,318.44 "
TVD: 6,226.52"
Inclination: 10.3 °
Azimuth: 357.89 °
VS: 120.46"

75% SLTY SH: predy gy, occ It gy,
frm-sft, sb plty, sb blky, shy -

slty-aren tex,v sl calc;25% SHY




93 : . \ SS:wh- It gy, occ trnsl-op, vf - f gr, sb
VA v
) ) ] ang, sb rnd, mod srt, predy frm occ
\( d sft, arg mtx, v sl calc
T , /
MR
)
. L ¥ MD: 6,366
: !fﬂ\ . QE=S : TVD: 6,272.97"
g \, 3916u\ | Inclination: 14.31 °
% : Azimuth: 1.5°
| ’ VS: 123.35"
! /
)
L f
P 4
& L] [4
1)
- :\.' / /
e [N LY
i )
ROP (ft/hr) 600 | GAS{units)——\ 4000
G \Ullilb) 10U Ci-Ca u—’r’lvy '/UUUUU
el
Rd
p) 4
\ L
rd -
6,420 Log continues on
HorzLoeffler K1-69-1HN.mplot
6,430
6,440
"’ AEN




