Well Name
Location
State
Country

APl Number
Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

Scale: 5" / 100

Measured Depth Log

Sandau K25-65-1HN
SEC 25 T4N R66W
COLORADO

USA

05-123-37763

DJ BASIN

3/4/2014

40.28208, 104.73374
2310' FSL x 318' FWL

40.28228, 104.71579
2210' FSL x 75' FEL

4786
679' To 6435
NIOBRARA C CHALK

FW LSND

County

Rig Number
AFE #
Field

Drilling Completed

K.B. Elevation

Total Depth

WELD

PERCISION DRILLING 829

136988

HAMBERT

3/15/2014

4802'

6435'

Operator
Company NOBLE ENERGY, INC.
Address 1625 BROADWAY
DENVER, CO 80202
Geologist

Name HOLLY DUNCAN

Company NOBLE ENERGY, INC.

Address 1625 BROADWAY
DENVER, CO 80202




COLUMBINE LOGGING, INC.

WELL-SITE GEOLOGISTS

her

2385 S. LIPAN STREET

DENVER, CO 80223

RYAN SHILLING
WHITNEY JACKS

¥ UNKNOWN

EEEFEEEN ANHYDRITE
R i BENTONITE
i i P BRECCIA
CCCCCLC CEMENT
CHALK

o o s CHERT
'''''''''''''' ~ CLAY CHOKE SAND
_____ CLAYSTONE

B CoAL

‘209 2.0 CONGLOMERATE
SN DOLOMITE
ESSESSS== DOLOMITIC LIMESTONE

=—r——7—— LIMESTONE

Rock Types

T o+ ™ 1+ MARLSTONE o

ERREEEEER METAMORPHIC
XX HM X NO SAMPLE

AR SALT

* SHALY SANDSTONE

ETTETEN SHALY SILTSTONE
P

¥ SILTSTONE
SILTY SHALE

= SALT- PEPPER SAND R TILL
:: 1% SANDSTONE ARG TUFF
RN (GNEOUS ———"— SHALE [ \WELDED TUFF
IS SHALE COLORED
———— SHALE GRAY

=% SIDERITE or LIMONITE =3

Fossils

ALGAE

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

% CEPHALOPOD
= CORAL

iZ» CRINOID

t? ECHINOID

= FISH
(B FORAMINIFERA

F FOSSIL

& GASTROPOD
) INOCERAMUS

& OOLITE

= OSTRACOD

= PELECYPOD

o PELLET

-0+ PISOLITE

£ PLANT REMAINS

% PLANT SPORES
% SCAPHOPOD

m STROMATOPOROID

Minerals

47 ANHYDRITIC

— ARGILLACEOUS

Accessories

# ARGILLITE GRAIN
E BENTONITE

™. BITUMENOUS SUBSTANCE
v 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

~ MICACEOUS

3 MINERAL CRYSTALS
5 NODULES

= PHOSPHATE PELLETS
P PYRITE

H SALT CAST

* SANDY

«+ SILICEOUS

- SILTY

*+ TUFFACEOUS

Stringer

Ewmws ANHYDRITE STRINGER
ianmk BENTONITE STRINGER

== COAL STRINGER

Emmmm 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
-3 MoLDIC

0 ORGANIC

P PINPOINT
.+ VUGGY

Engineering

#& BIT CHANGE

#| CONNECTION (LEFT)
= CONNECTION (RIGHT)
4BH CONNECTION GAS
{FE TRIP GAS

DOWN TIME GAS

J: CORE - LOST
B CORE - RECOVERED
» DST INTERVAL

Other Symbols

+
A FAULT

FORMATION TOP
4% GAS SHOW
£ oiL sHow

(MIEIUAN] MN DEPTH
[RIETIARREE MN DEPTH (RIGHT)

fﬁ’ NORMAL FAULT

& OVERTURNED STRATA
A

/.2; REVERSE FAULT
Bl CASING

4] SIDEWALL CORE (LEFT)

' SIDEWALL CORE (RIGHT)
i SLIDE

SURVEY

DRILL STEM TEST

{:] WIRELINE TESTED - LEFT
[:;:}- WIRELINE TESTED - RT

Rounding

A ANGULAR
F ROUNDED
o SUBANG

7 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
L] WELL




Total Gas & Chromatograph

% = U
2 (@)
ROP 5| 3 ° | g GAS
o 2] s . ci---- . .
ROF Py =3 Images 2 5 % Lith P Lithology Descriptions
GAMMA 5| 2 = e || g
(0] (8 m C3
< ko C4 weeseeeeens
COLUMBINE LOGGING, INC.
630 RIGGED UP ON 03/05/2014
ROP Scale Gas Scale MANNED 2'PERSON LOGGING
0 - 500 ft/hr 0 - 200 units WITH BLOODHOUND GAS
640 CHROMATOGRAPH UNIT # 0715
Gamma Scale -
0- 200 API | Begin 100' Samples Drilled Out of Surface
650 ] @ 00:50 MST 03/06/14
MD: 663"
660 TVI:_): 6§2.96'
Inclination: 1.2 °
Azimuth: 317.01 °
VS: 1.3
670
Bit #: 2
680 ; Type: MDI516
Size: 8.75
Depth In: 679 '
690 : Depth Out: 6,435
Jets: 5x14
A S/N: JH0252
;
700 1
MD: 705"
h TVD: 704.96"'
710 ! & 96u Inclination: 0.7 °
1 Azimuth: 356.7 °
; Vs 1
720
\
: 60% SLTY SH: It-med gy, sft-sl frm,
730 fri, sb plty-blky, vf gr, slty tex, rthy Ist
sl calc; 40% SHY SS: wh-It gy, s&p,
¥ blky, frm, v f-f gr, sb rnd-ang, mod-w
740 srt, cl sup, cly cmt, non calc
750 C
agl23u
1
1
y/
760 -
f
of
o
770 {
3
_ 780 e T MD: 794"
S L MEEEEN o ISR \ TVD: 793.95°
e Ve i‘) Inclination: 0.8 °
o : 790 ') Azimuth: 10.6 °
______ 94u( VS: 1.11
\
" 800 -_97u_
CI-C :tl-':lvll) 0000
810
820

—




830
M Vol 80% SLTY SH: It-med gy, sft-sl frm,
s » 840 fri, sb plty-blky, vf gr, slty tex, rthy Ist
------- ( @@106U" T 5| calc; 20% SHY SS: wh-lt gy, s&p,
; { blky, frm, v f-f gr, sb rnd-ang, mod-w
T ary [ ™ T =7 = == 7
A 850 srt, cl sup, cly cmt, non calc
9ouL
WT: 8.5/ VIS: 27
860
870 [l
MD: 884 '
880 TVD: 883.94'
Inclination: 0.9 °
Azimuth: 7.3°
B e e i pam il VS: 1.34°
I
]
900
1
910 |
i {
]
2\
920 2\
N\
W
R ”
\
930 :
488 113u |
940
85% SLTY SH: It-med gy, sft-sl frm,
fri, sb plty-blky, vf gr, slty tex, rthy Ist
950 96uT sl calc; 15% SHY SS: wh-It gy, s&p,
\\ blky, frm, v f-f gr, sb rnd-ang, mod-w
\ srt, cl sup, cly cmt, non calc
960 ]
970 MD: 974"
I R Ay S I TVD: 973.93"'
j=--c-L_L 8 114u] | Inclination: 0.9 °
Azimuth: 5.7 °
980 VS: 1.54°
|
- 990 g
119 L <{
0 ROP {min/ft.) 5 1,000 107u<l 'j) 200
18] G ]." (@pi) 00 CI-C4/(pPM) 0000
¢ \
\ 5, 1,010 [£ {
—_—
90 1,020 [ Y
< | J
- \) ’/ 48 9oy
1,030 "
d 90% SLTY SH: It-med gy, sft-sl frm,
g oy 1,040 FZ X fri, sb plty-blky, vf gr, slty tex, rthy Ist
l/ R4tk : \\ sl calc; 10% SHY SS: wh-It gy, s&p,




L~

’W
|

)4
\\
) -—
—
o b
[ <
\
83
—
<'
\) [
)
II N
of { )
\ C
\

L

1
: \
1,050 F <‘
|
- 4
1,060 96U
|
1,070 8 97u
1,080
1,090 |5
1,100 [z
1,110 | -
96U 488 109u_|_ |
1,120
1,130 [
1,140
1,150 "‘
/488 107u

1,160 =

DIKy, Trm, v 1-T gr, Sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc

MD: 1,063
TVD: 1,062.92"
Inclination: 0.7 °
Azimuth: 21.2°
VS:1.83'

WT: 8.5/VIS: 28

90% SLTY SH: It-med gy, sft-sl frm,
fri, sb plty-blky, vf gr, slty tex, rthy Ist
sl calc; 10% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc

MD: 1,140

TVD: 1,139.92"
Inclination: 0.4 °
Azimuth: 115.6 °

VS: 2.25"
\
1,170 F :
1,180 [E= !
] {
I) 488 102u
1,190 i
|
91u
1,200 | "
CI-C :tl-'lnl-::/,u 0000
1,210 [
B e e e 7 48 107u—
1,220 ]
: [
/] MD: 1,235"
{ TVD: 1,234.91"
1,230 | \ Inclination: 0.7 °
i 102u Azimuth: 141.8°

VS: 2.89'

1,240 F

90% SLTY SH: It-med gy, sft-sl frm,

fri, sb plty-blky, vf gr, slty tex, rthy Ist

1,250 5

4 103u blky, frm, v f-f gr, sb rnd-ang, mod-w

sl calc; 10% SHY SS: wh-It gy, s&p,

srt, cl sup, cly cmt, non calc

1,260




1,270

1,280 [

76

/T~

}.—114U—
\
\
1,290 [£
1,300
1,310 '“ {
J .*102u7
1,320 £
R |
: A\
1,330 [F \
R\
97u
- b
1,340 —
Y/ _—
<88 99u
1,350 '“
7 ]
1,360 ;
]
1,370 5 Y
1
1
1
1,380 ._101U_
1,390 [E= :
1,400 f2
bJ.'\' (PP QOLU
1,410 ; <EH
i 1370
E Vi
1,420 [£ "
N
1
!
1,430 5 ;
k|
B k| ]
1,440 '7 &m-116u_|
{
1,450
I 111u
1,460 [
N\
1,470 5 \) r—
129u

1,480

MD: 1,332'
TVvD: 1,331.9"
Inclination: 0.8 °
Azimuth: 145.6 °
VS: 3.62'

90% SLTY SH: It-med gy, sft-sl frm,
fri, sb plty-blky, vf gr, slty tex, rthy Ist
sl calc; 10% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc

WT: 8.55/VIS: 28

MD: 1,425'
TVD: 1,424.9'
Inclination: 0.6 °
Azimuth: 140 °
VS: 4.28'

95% SLTY SH: It-med gy, sft-sl frm,
fri, sb plty-blky, vf gr, slty tex, rthy Ist
sl calc; 5% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc




1,490

1,500 |

)@
127u
1,510
1,520
|
1,530 (’
& 111u |
1,540
) )
1,550 —
/
V4
{
1,560 -
<EE
139u—|
1,570
BU =
1,580
1,590
<EE|
", 134u |
1,600 :
_L -] \_:J.'_\t(l"l"lvl) V00U
1,610 F
1,620 116U
<BE|
I
1,630 [= ,;
Vi
i\
|
1,640 1 1100
W
- \
= A
1,650 = T——134u
<EE|
1,660 -
1,670
1,680 |22
3 ) 134u-—|
\ .

1,690 [

1,700 _

MD: 1,517
TVD: 1,516.89"
Inclination: 0.7 °
Azimuth: 127.2°°
VS:5.02'

100% SLTY SH: It-med gy, sft-sl
frm, fri, sb plty-blky, vf gr, slty tex,
rthy Istr, sl calc, tr shy ss

WT: 8.45/ VIS: 27

MD: 1,610
TVD: 1,609.88"
Inclination: 0.8 °
Azimuth: 133.1°
VS:5.93'

90% SLTY SH: It-med gy, sft-sl frm,
fri, sb plty-blky, vf gr, slty tex, rthy Ist
sl calc; 10% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc, tr ss

WT: 8.4/ VIS: 27

MD: 1,703

TVD: 1,702.87"
Inclination: 0.7 °
Azimuth: 137.4°




[ =

\ c

\\ N—
/

f o

= T

1,710
4H8-104u——
1,720 |
1,730 |3
|
: 93u.
1,740 2
1,750 '
<488 100u
1,760 |-
1,770
; ))
1,780 2 \\
Yam 108 |
_ \
1,790 |- /
{
; 101u
1,800 ; Gagiunitd) 200
bl’%"& (PP QOLU
: \
1,810
(.*99u
1,820
; 1
1,830 |2 h
:
F; 1
1,840 | *
| )
: S @ 110u
1,850 |
1,860
1,870 '
91u

1,880 |

1,890 |3

1,000

1,910 =

1,920 _h

VS:6.76°

85% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 10% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc; 5% SS:
wh-It gy, clr-trnsl, speckl blk, sb

rnd-ang, p srt, w cons, f gr, non calc

MD: 1,796
TVD: 1,795.87"
Inclination: 0.4 °
Azimuth: 115.2°°
VS: 7.43'

WT: 8.4/ VIS: 27

85% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,

| |sl calc; 10% SHY SS: wh-It gy, s&p,

blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc; 5% SS:
wh-It gy, clr-trnsl, speckl blk, sb

rnd-ang, p srt, w cons, f gr, non calc

MD: 1,889
TVD: 1,888.84"
Inclination: 2.6 °
Azimuth: 321.8 °
VS: 6.45'

WT: 8.4/ VIS: 27




¥

1,930 |5
] \ 158u_|
1,940 _ N <gE__|
1,950 |
; \
1,960 - \
117u
LO70F - @m-113u—
|
\
1,980 [F=
\
1,090
: ,l 147u|
2,000 F : 4
\41'\44rl"|\/|) V00U
|
2,010 |} {
2,020|:
1
\
- s
2,030
T I, 8 106u |
[
_ 93u-{
2,040 \
2,050 |
2,060 :
N\ & 119 |
\
\
2,070
II
2,080 £ v
/
|
_ {
2,000 |} \\
Y @ 1160
4
2,100} Y 114u
2,110
\
; \\
2,120|= ))
48 122y |
2,130 |3
2,140 :
\
L §

90% SLTY SH: It-med gy, sft-sl frm,
fri, sb plty-blky, vf gr, slty tex, rthy Ist
sl calc; 10% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc, tr ss

MD: 1,983
TVD: 1,982.76"
Inclination: 2.2 °
Azimuth: 314 °
VS:3.91'

80% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 15% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc; 5% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc, tr pyr ctd

MD: 2,075
TVD: 2,074.65"
Inclination: 3.4 °
Azimuth: 316.3 °
VS: 0.83'

WT: 8.4/ VIS: 27

80% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
el frales 1504 QY CC- wwhilt AV




2,150

{
|
o \ <
) —
82

\
)
(
\

<

5

C
)

2,160

2,170

2,180

2,190

|
/
*f\
1\
L
c |\
) A
LS
[
)
L
/
/

YAZE

N

L‘
~
w

//-\

’\\/‘-W'\/' M

//- \\\\\— A d

Al

2,200 —
CI-Cai(FFVI QOLU
)
2,210 v
P d
/ ]
@ 108u
2,220
] \
]
/
2,230
2,240
2,250 >—@m-116u—
: \
\
; \
2,260 \
127u |
2,270
/
/
\
2,280 S @m"125u"]
L
B
—
2,290 X
| )
Sl il 7
- L
2,300 |7 <
[
/
II
2,310 .
\} &m 125U
V4
2,320
2,330
) 142u |
2,340 ;
o 4 126U
N
2,350 A
’ \
N\
N\
)
2,360 7
/7
) 4

WAV S AV

ST T T T
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc; 5% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc, tr pyr ctd

MD: 2,169
TVD: 2,168.39"
Inclination: 5.1 °
Azimuth: 308.2 °
VS: -4.27"'

WT: 8.4/ VIS: 27

80% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 15% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc; 5% SS:
wh-It gy, clr-trnsl, speckl blk, sb

rnd-ang, p srt, w cons, f gr, non calc

MD: 2,264 '
TVD: 2,262.92"
Inclination: 6.3 °
Azimuth: 301.5°
VS:-11.91"

WT: 8.4/ VIS: 27

75% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 15% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, ¢l sup, cly cmt, non calc; 10%

SS: wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non calc




2,370
2,380
|
" - 2,390
| 1
| ~
108
l' ‘ 2'400 {‘l;\JQ (U:)C\ 200
..u G Vi (@pi) \,1-\.4(r’|—'|w)& 0000
| B 2,410 ™N 143u—|
p) : ANy
§ N
( /
3 /7
rd 2,420 {
p) [N
— ({
[ == 2430
48 109u
N\
. 2,440 C
1 N\
N
'y TN
2,450
214u
Y //
N 2,460 7
) /
/ (‘
-
86 2,470 \l
\
— 2,480
2,490
II
- e / @m 1050 |
JT 2,500 ‘( - -
| \
L N\
» )
% 2,510 l/
< 112u |
c T
-3 )
Z 2,520 2
/ — \
\ 2,530 : 3 @m126u_
\ y
= . A\
LN
C 2,540 X
( |
3 2,550
AN
| __________
/ — 2,560 ?.
( I o o I R g T g
| e ——l 2,570
//
( 163u |
[ 2,580 'I
E— 5 T Y {

MD: 2,300
TVD: 2,356.16"
Inclination: 8.2 °
Azimuth: 302.2 °
VS: -21.83"

WT: 8.4/ VIS: 27

75% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 15% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc; 10%

SS: wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non calc

MD: 2,450
TVD: 2,447.09"
Inclination: 9.3 °
Azimuth: 300.1 °
VS: -33.65"

MD: 2,542

TVD: 2,537.74"
Inclination: 10.4 °
Azimuth: 307.5°
VS: -46.46"

60% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 25% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non

—|calc; 15% SLTY SH: It-med gy, occ

dk gy, sft-sl frm, sb plty-blky, vf gr,
slty tex, sl calc




\
N\
0 W ap
)
¢
77 )
-
/
( —
\
\\ —
)

I

//~—

e

/

\

)

0 RAP (min/ft.)

2,590
2,600
2,610|:
2,620
2,630
2,640 |
2,650
2,660 :
2,670
2,680
2,690
2,700
2,710 |
2,720|:
2,730
2,740 |
2,750
2,760
2,770
2,780
2,790

2,800 |:

/
S-@m124u—

/

4
~

Y

GAS-{units) 500

CL-CA(FFIVI) oUU0U

SCALE CHANGE

GAS 0-500u

@8 250u

\._\

\_
\.
\
)
:Kﬁzoesui

181u

O Gf (api)

WT: 8.4/ VIS: 27

MD: 2,631"'
TVD: 2,625.04"
Inclination: 12 °
Azimuth: 314 °
VS: -59.22"

50% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 40% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc; 10% SLTY SH: It-med gy, occ
dk gy, sft-sl frm, sb plty-blky, vf gr,
slty tex, sl calc

MD: 2,721'

TVD: 2,713.06"
Inclination: 12.1 °
Azimuth: 313.5°
VS:-72.49"

60% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 35% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc; 5% SLTY SH: It-med gy, occ
dk gy, sft-sl frm, sb plty-blky, vf gr,
slty tex, sl calc

WT: 8.4/ VIS: 27




2,810 |:

{
[
7/
{
S @ 201u
2,820|:
{
N
2,830} —
N\
AN
: "\\
2,840|: )
P4
2,850 |: —
J
J
2,860|: a_131u
2,870/
\
: \\
2,880|: \
\
\
- \
2,890 |} —
2,900 |}
&8 319
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MD: 2,811"

TVD: 2,801.04"
Inclination: 12.2 °
Azimuth: 313 °
VS: -85.98"

80% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 10% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc; 10%
SS: wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc, tr sh

MD: 2,900

TVvD: 2,888.1"
Inclination: 11.8 °
Azimuth: 312.3°
VS: -99.3"

WT: 8.4/ VIS: 27

40% SS: wh-It gy, clr-trnsl, speckl
blk, sb rnd-ang, p srt, w cons, f gr,
non calc; 40% SHY SS: wh-It gy,
sé&p, blky, frm, v f-f gr, sb rnd-ang,
mod-w srt, cl sup, cly cmt, non calc;
20% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc

MD: 2,990

TVD: 2,976.34"
Inclination: 10.9 °
Azimuth: 311.2°
VS: -112.23"
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45% SS: wh-It gy, clr-trnsl, speckl
blk, sb rnd-ang, p srt, w cons, f gr,
non calc; 45% SHY SS: wh-It gy,
sé&p, blky, frm, v f-f gr, sb rnd-ang,
mod-w srt, cl sup, cly cmt, non calc;
10% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc

MD: 3,079

TVD: 3,063.58"
Inclination: 11.9 °
Azimuth: 312.8 °
VS: -125.02"

40% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 30% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc; 30% SLTY SH: It-med gy, occ
dk gy, sft-sl frm, sb plty-blky, vf gr,
slty tex, sl calc

MD: 3,169

TVD: 3,151.8"
Inclination: 10.9 °
Azimuth: 312.4 °
VS: -137.8"
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MD: 3,259
TVD: 3,240.38"
Inclination: 9.5 °
Azimuth: 312.4 °
VS: -149.32"

40% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 30% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc; 30% SLTY SH: It-med gy, occ
dk gy, sft-sl frm, sb plty-blky, vf gr,
slty tex, sl calc

WT: 8.6/ VIS: 36

MD: 3,348
TVD: 3,328.15"
Inclination: 9.6 °
Azimuth: 313 °
VS: -159.94"

40% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 35% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc; 25% SLTY SH: It-med gy, occ
dk gy, sft-sl frm, sb plty-blky, vf gr,
slty tex, sl calc

MD: 3,438

TVD: 3,416.79"
Inclination: 10.3 °
Azimuth: 314 °
VS:-170.96"

40% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 30% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc; 30%
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SS: wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non calc

MD: 3,528
TVD: 3,505.51"
Inclination: 9.1 °
Azimuth: 310.2°°
VS: -181.95"

80% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 20% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, ¢l sup, cly cmt, non calc, tr ss, tr
fos

MD: 3,617
TVD: 3,593.39"
Inclination: 9.1 °
Azimuth: 310.7 °
VS:-192.44"

WT: 8.9/VIS: 36

60% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 20% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc; 20%

SS: wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non calc
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MD: 3,707’
TVD: 3,682.41"
Inclination: 7.8 °
Azimuth: 307.7 °
VS: -202.47"

60% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 25% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc; 15% SLTY SH: It-med gy, occ
dk gy, sft-sl frm, sb plty-blky, vf gr,
slty tex, sl calc

MD: 3,797
TVD: 3,771.51"
Inclination: 8.4 °
Azimuth: 314.2 °
VS:-211.82"

60-60% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 30-30%
SS: wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non

calc; 10-10% SLTY SH: It-med gy,
occ dk gy, sft-sl frm, sb plty-blky, vf
gr, slty tex, sl calc

MD: 3,886
TVD: 3,859.41"
Inclination: 9.6 °
Azimuth: 316.3 °
VS: -221.38"

WT: 9.2/ VIS: 36
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frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 30% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc; 10% SLTY SH: It-med gy, occ
dk gy, sft-sl frm, sb plty-blky, vf gr,
slty tex, sl calc

WT: 9.25/VIS: 36

MD: 3,976
TVD: 3,948.28"
Inclination: 8.6 °
Azimuth: 319.1°
VS: -230.72"

WT: 9.25/VIS: 36

70% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 20% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc; 10% SLTY SH: It-med gy, occ
dk gy, sft-sl frm, sb plty-blky, vf gr,
slty tex, sl calc

MD: 4,065
TVD: 4,036.52"
Inclination: 6.3 °
Azimuth: 316.5°
VS: -238.24"

70% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,

I Y T P Y T Y .




4,130

4,140

4,150

94

0

ROP '{?ﬁ;m.)

 — et ARNS Y

[
{
|
\
|

7/
N
)
(
\
X
<
),
< )
7
—— J
/ [
(
Y —
i L
{ —
\ C
. S
|
[
< >
ST 6
2 =
0
<
|i<5
Ve B |

4,160

4,170

4,180

4,190

4,200

4,210

4,220

4,230

4,240

4,250

4,260

4,270

4,280

4,290

4,300

4,310

4,320

4,330

4,340

Ll oupy, Ly LI, Hultb Lale, £U70 oo.

wh-It gy, clr-trnsl, speckl blk, sb

rnd-ang, p srt, w cons, f gr, non

calc; 10% SLTY SH: It-med gy, occ

dk gy, sft-sl frm, sb plty-blky, vf gr,

slty tex, sl calc
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MD: 4,155
TVD: 4,126.04"
Inclination: 5.6 °
Azimuth: 313.3°
VS: -244.68"'

WT: 9.25/VIS: 36

MD: 4,245
TVD: 4,215.68"
Inclination: 4.6 °
Azimuth: 306.1 °
VS: -250.67"'

50% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 50% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc, tr sty sh

MD: 4,334
TVD: 4,304.43"
Inclination: 4 °
Azimuth: 308 °
VS: -255.91"
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50% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 50% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc, tr slty sh

MD: 4,424
TVD: 4,394.24"
Inclination: 3.4 °
Azimuth: 298.4 °
VS: -260.65"

60-70% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 40-30%
SS: wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non

calc, tr slty sh

WT: 9.35/VIS: 36

MD: 4,514
TVD: 4,484.12"
Inclination: 2.6 °
Azimuth: 297.7 °
VS: -264.76"

70% SHY SS: wh-It gy, s&p, blky,
frm, v f-f gr, sb rnd-ang, mod-w srt,
cl sup, cly cmt, non calc; 30% SS:
wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non
calc, tr slty sh
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4,710 |Z

MD: 4,603
TVD: 4,573.07"
Inclination: 1.2 °
Azimuth: 281.3 °
VS: -267.43"

WT: 9.4/ VIS: 36

40% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 40% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc; 20%

SS: wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non calc

MD: 4,693
TVD: 4,663.06"
Inclination: 0.3 °
Azimuth: 282.6 °
VS: -268.58"
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WT: 9.45/VIS: 36

4,730 |
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55% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,

sl calc; 40% SHY SS: wh-It gy, s&p,
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blky, frm, v f-f gr, sb rnd-ang, mod-w

srt, cl sup, cly cmt, non calc; 5% SS:

wh-It gy, clr-trnsl, speckl blk, sb
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rnd-ang, p srt, w cons, f gr, non calc
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WT: 9.4/ VIS: 36

60% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 30% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc; 10%

SS: wh-It gy, clr-trnsl, speckl blk, sb
rnd-ang, p srt, w cons, f gr, non calc

MD: 4,872'
TVD: 4,842.05"
Inclination: 1.2 °
Azimuth: 178.1°
VS: -268.37"

WT: 9.6/ VIS: 42

60% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 35% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc; 5% SS:
wh-It gy, clr-trnsl, speckl blk, sb

rnd-ang, p srt, w cons, f gr, non calc

MD: 4,962
TVD: 4,932.03"
Inclination: 1.3 °
Azimuth: 211.4°
VS: -268.91"
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5,210 [

5,220

MD: 5,052
TVD: 5,022"
Inclination: 1.5 °
Azimuth: 209.3 °
VS: -270.06"

35-60% SLTY SH: It-med gy, occ dk
gy, sft-sl frm, sb plty-blky, vf gr, slty
tex, sl calc; 60-30% SHY SS: wh-It
ay, s&p, blky, frm, v f-f gr, sb
rnd-ang, mod-w srt, cl sup, cly cmt,
non calc; 5-10% SS: wh-It gy,
clr-trnsl, speckl blk, sb rnd-ang, p
srt, w cons, f gr, non calc

WT: 9.6/ VIS: 42

MD: 5,141"'
TVD: 5,110.97"
Inclination: 1.2 °
Azimuth: 213.1°
VS: -271.18"

85% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 15% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc, tr ss

MD: 5,231"'
TVD: 5,200.96"
Inclination: 0.8 °
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Azimutn: 216.1 "~
VS: -272.1"

WT: 9.65/VIS: 43

90% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 10% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, ¢l sup, cly cmt, non calc, tr ss

MD: 5,321'
TVD: 5,290.95"
Inclination: 0.7 °
Azimuth: 129.5°
VS: -272.06"

WT: 9.65/VIS: 43

95% SLTY SH: It-med gy, occ dk gy,
sft-sl frm, sb plty-blky, vf gr, slty tex,
sl calc; 5% SHY SS: wh-It gy, s&p,
blky, frm, v f-f gr, sb rnd-ang, mod-w
srt, cl sup, cly cmt, non calc, tr ss

MD: 5,409’
TVD: 5,378.95"
Inclination: 0.5 °
Azimuth: 120.8 °
VS: -271.33"
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<N ' Inclination: 0.6 °
d 5510 H ! Azimuth: 146.5 °
2\ ; o VS: -270.75"
3 ) rq
SEErSeoass L]
5,520 & A
} \k ﬁ‘ﬁL s/ 2070u
> ﬁ v L ,/
4 i
y/
2 5,530 f
<< L
& LN
| 5,540 ]
|\ ' A M
l) \\ 1 100% SLTY SH: lt-med gy, occ dk
" l / \ &8 22100 gy, sft-sl frm, sb plty-blky, vf gr, slty
\—( \\ 5,550 ,' tex, sl calc, tr shy ss, tr sh
<) H !
> [/ : !
5 \\ i
< |( 5,560 . )‘
[ N 141 ANl
S = Y el
S J o
7 5,570 f
2 .
<) =
1
- 5,580 ; ] 2354u
¢ : : MD: 5,589
§ i N TVD: 5,558.93"
S 5,590 : Inclination: 1.2 °
I 1 Azimuth: 125.6 °
{ N, VS: -269.16 "
) H 2 '/
in/ft 5,600 n il o~ GAS{units) 5000
i g / \,1-\.4\(r’r'|vll) 500000
C ) I 262u
5 {\ 5,610 k
2 LW\
- N H v\
> | ] \ \
/[ {/ 5,620 + \\
N T i W\
) H N |
[ AR |
H 1
/ 5,630 ) X
g | : ]
. — ) A ;o 237U
— 5,640 - —
Y wnlll ! /
i ra
1049 C J 100% SLTY SH: It-med gy, occ dk
g) 5,650 [rmmmim : gy, sft-sl frm, sb plty-blky, vf gr, slty
:L tex, sl calc, tr shy ss, tr sh
\ \\
A
5,660 t N\
— A




y Aa) Il a—
— i ' MD: 5,678
0 b :
4 5,670 D - TVD: 5,647.92"
i P Inclination: 1 °
{ ' Azimuth: 148.6 °
A 5680 : : VS: -268.61"
e * 4@ 2565u |
7
5,690 !
s T
i N\ WT: 9.65 / VIS: 43
; -2
5,700 — ~‘<
5,710 : n
i ; 2598u
i '
5,720 :
- .
ooz O @ 26150
5,730 i =
F3 ,/f/
Pl
N
5,740 - \\
i R \\
1, \
i v\ 100% SLTY SH: It-med gy, occ dk
5,750 §‘.‘ > gy, sft-sl frm, sb plty-blky, vf gr, slty
N [ tex, sl calc, tr shy ss, tr sh
Hl i
5,760 E A
é : I MD: 5,768
Hi h TVD: 5,737.9"
. N I’ Inclination: 1 °
5770 r 7 Z@m2939u ] Azimuth: 143 °
X ) VS: -267.76"
5,780 ; y/
363u
5,790 *\
‘\ 5 TSN
TN
n 7 . -
5,800 : ;‘ ,‘\1. WT: 9.65/ VIS: 43
U : b“.L'\.‘l'\:I‘]'":IV,I} QUU00U
£ i
5,810 iy —\
. : 'I 2981u—
G . <88
5,820 AR \\
\= \
A \
)
5,830 y =
| == |
7
Vi
e
5,840 R
T
N 100% SLTY SH: It-med gy, occ dk
5,850 Famarras : : gy, sft-sl frm, sb plty-blky, vf gr, slty
,' tex, sl calc, tr shy ss, tr sh
E ! ”
5,860 ‘ ) @850, MD: 5,857
1 ) TVD: 5,826.89"
,:, __J Inclination: 0.9 °
5870 i! /'/ Azimuth; 133.1°
74 VS: -266.81"
L
5,880 x\
H ly \I
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L~

Vil

114

0 1
5,890 '
I
5,900 - :
i 1 2932u
o T
H \
5910 v i—J3237u
Y i
D)
Y
I'I
5,920 4/
if
3 TYN\L MD: 5,947
5,930 i A TVD: 5,916.89"
J_1_4- ) Inclination: 0.5 °
e R Azimuth: 143.7 °
' i5 VS: -266.08"
N\ : .
5,940 : N
N )
Ty ]
HE 1 3434u-100% SLTY SH: It-med gy, occ dk
5,950 HH . & gy, sft-sl frm, sb plty-blky, vf gr, slty
HEM ra
i ' i/ tex, sl calc, tr shy ss, tr sh
3 i
5,960 : :
ER——
' : 1
L o\
5,970 : - \
E : 1 \
E M 1
) : 1
5,980 — ;
.'. = /
;7
5990 if 396U 3328u]
) T—
H , ] - WT:9.9/VIS: 55
6,000 = L 5/ _
q" CL-Ca(FPVI) QUU00U
L {
6,010 x \\
H 1)
H R d
! P
6,020 Pl
MD: 6,037
178u TVD: 6,006.88"
6,030 \ Inclination: 0.7 °
T NN Azimuth: 156.2 °
IE N ) 34530 VS: -265.64'"
6,040 L .
100% SLTY SH: It-med gy, occ dk
6,050 |crirsnigin \‘ gy, sft-sl frm, sb plty-blky, vf gr, slty
\\ tex, sl calc, tr shy ss, tr sh
\
6,060 \
6,070 !
b~
o
6,080 '\3
~.L
i 2
6,090 L s.;
' T/ 1739u"]
;n ) ~[“~\
,:“‘ - \
6,100 ™
i 14796u |
rd ’ P




. '.rf'::::: _ * ().
T — 6,110 L " 1
([ i ' |
\ E (] 1
[ ; . 1
{ 6,120 — *
F \
N T
' . WT: 10.1/VIS: 54
e 6,130 — +4152u—7 g
> ' /[
! {
1
6,140 b
' ) 100% SLTY SH: It-med gy, occ dk
I gy, sft-sl frm, sb plty-blky, vf gr, sty
‘| \ tex, sl calc, tr shy ss, tr sh, tr ss
6,150 - X
4 \ \\ -
< & S\
{ 6,160 : L T \
J HIl '
L i \
] -
(J 6,170 = !
P \ 18
é,i 14790u
— 6,180 :
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L H h \
[> ir } I}
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1 — H ra126u (|
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h) i \‘ \‘
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< H . 1 I
L i 1 [
i 1 J
z_: 6,220 i 2 ’/
bl g | B
H . ,/ a8 |
i ! 3922u |
6,230 ‘- : - \\
i A \
i Y \ 100% SLTY SH: It-med gy, occ dk
6,240 P 1 gy, sft-sl frm, sb plty-blky, vf gr, slty
' :-' ‘-I \I' tex, sl calc, tr shy ss, tr sh
HIl 1
N 1
HEO T
6,250 frse aaaae — !
) ! .
i -'
6,260 — T
: 1 1 .7
Y e |
4 4099u
6,270 J 369u
 N—
- 6,280 = " N
P H \
< : ~‘l |’
H Il 1
; 6,290 i 1 )
% I ! |
§ il ! ! |
HIB 7
> HIN Y
< 6,300 — .
4 . L
> iE ! -
/‘ 6,310 L — "/3980._
< ¥ R e U]
1 ', pya ’/
4< 4 /
6,320 1/
< ’ '( 633u 100% SLTY SH: It-med gy, occ dk
¢ T — av. sft-s| frm. sb pltv-blkv. v ar. sltv
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HRR S N
6,330 iile s \\
: i \
[} 1
H \
6,340 . '.
' 1
H ]
: T
1 ¥ ’
6,350 - — -
o - Z | —
H ’ <BH |
i 4204u
6,360 it — 7
?: Py DI
L) ~
i SR
il \ N
6,370 — L
i ! 4933u
i 1
6,380 ; - /
[l 1
! 1
] ] 1
HIH g
. [ N
6,390 - 3
1
' 1
! |
[ L] 1
6.400 A 4180’ B
! o \ GAS (Um{ék N\ o0
UI: l: CI-C4 (I"I"IVI)‘ DL‘JUU
HIEA v \
6,410 — 1 A\
HIEH 1
H ] 1
N M
6,420 i 4788u—H
"" 1° P eunms
l' '//
Ry
6,430 ,;/
L)
|
o
—TD @ 6435' MD
6,440 —103/07/14 @ 18:04 MST []
6,450
6,460
6,470
6,480
6,490
6,500
6,510
6,520
6,530

6,540

tex, sl calc, tr shy ss, tr sh

WT: 9.8/ VIS: 50

100% SLTY SH: It-med gy, occ dk
gy, sft-sl frm, sb plty-blky, vf gr, slty

tex, sl calc, tr shy ss, tr sh

WT: 9.9/ VIS: 46

Log Continues on
Sandau K25-65-1HN-HORZ

Thank you for using
Columbine Logging, Inc.




6,550

6,560

6,570

6,580

6,590

6,600

6,610

6,620

6,630

6,640

6,650

6,660

6,670

6,680

6,690

6,700

6,710

6,720

6,730

6,740

6,750

6,760

5000

GAS(units)
{HHitS)

CI=C4 (PPM)
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ROP - {(min/ft)
ROP-(minft:)

G (@pi)

6,770

6,780

6,790

6,800

6,810

6,820

6,830

6,840

6,850

6,860

6,870

6,880

6,890

6,900

6,910

6,920

6,930

6,940

6,950

6,960

6,970

6,980

GAS(units)
{HHitS)

5000

CI=C4 (PPM)
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6,990

7,000

7,010

7,020

7,030

7,040

7,050

7,060

5000

GAS(units)
{uhits)

CI=C4 (PPM)
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