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vf gr, sb ang - sb blky, v w
 srt, arg cm

t; sl 
calc ip

S
H

Y
 S

LT
S

T
: lt - m

ed gy, dk gy, m
od frm

 - 
frm

, vf gr, sb blky - sb plty, tr plty, arg cm
t; 

S
LT

Y
 S

H
: m

ed to dk gy, frm
, brit , vf gr, sb 

ang - sb plty, tr plty, arg cm
t; tr v fnly intbd 

shy ss, sl calc ip

S
H

Y
 S

LT
S

T
: lt - m

ed gy, m
od frm

, vf gr, sb 
blky - sb plty, tr plty, arg cm

t; S
H

Y
 S

S
: lt  gy - 

off w
h, frm

, brit, vf gr, sb ang - sb blky, v w
 

srt, arg cm
t; occ slty sh, sl calc ip

S
H

Y
 S

LT
S

T
: lt - m

ed gy, sm
e dk gy, m

od 
frm

 - frm
, vf gr, sb blky - sb plty, tr plty, arg 

cm
t; S

LT
Y

 S
H

: m
ed to dk gy, frm

, brit , vf gr, 
sb ang - sb plty, tr plty, arg cm

t, v sl calc ip

S
H

Y
 S

LT
S

T
: lt - m

ed gy, sm
e dk gy, m

od 
frm

 - frm
, vf gr, sb blky - sb plty, tr plty, arg 

cm
t; S

LT
Y

 S
H

: m
ed to dk gy, frm

, brit , vf gr, 
sb ang - sb plty, tr plty, arg cm

t, v sl calc ip

M
D

: 5,435'  
T

V
D

: 5,400.7'  
Inclination: 34.5

°  
A

zim
uth: 262.4°  

V
S

: 77.95' 

M
D

: 5,340'  
T

V
D

: 5,318.56'  
Inclination: 25.8

°  
A

zim
uth: 274°  

V
S

: 30.48' 

M
D

: 5,529
T

V
D

: 5,473.99
Inclination: 42.9
A

zim
uth: 260.7

V
S

: 136.42

5,300
5,310

5,320
5,330

5,340
5,350

5,360
5,370

5,380
5,390

5,400
5,410

5,420
5,430

5,440
5,450

5,460
5,470

5,480
5,490

5,500
5,510

5,520
5,530

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

2,040u

1,029u

2,189u

3,345u
3,075u

1258u
C

1: 74.0%
C

2: 7.4%
C

3: 13.2%
C

4: 5.4%

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

100

0

87
73

W
T

 9.85
V

IS
 38

85
80

94



T
V

D
 (ft)

6400

4800
S

H
Y

 S
LT

S
T

: lt - m
ed gy, sm

e dk gy, m
od 

frm
 - frm

, vf gr, sb blky - sb plty, tr plty, arg 
cm

t; S
LT

Y
 S

H
: m

ed to dk gy, frm
, brit , vf gr, 

sb ang - sb plty, tr plty, arg cm
t, v sl calc ip

S
H

Y
 S

LT
S

T
: lt - m

ed gy, sm
e dk gy, m

od 
frm

 - frm
, vf gr, sb blky - sb plty, tr plty, arg 

cm
t; S

LT
Y

 S
H

: m
ed to dk gy, frm

, brit , vf gr, 
sb ang - sb plty, tr plty, arg cm

t, v sl calc ip

S
H

Y
 S

LT
S

T
: lt - m

ed gy, sm
e dk gy, m

od 
frm

 - frm
, vf gr, sb blky - sb plty, tr plty, arg 

cm
t; S

LT
Y

 S
H

: m
ed to dk gy, frm

, brit , vf gr, 
sb ang - sb plty, tr plty, arg cm

t, non calc

S
H

Y
 S

LT
S

T
: lt - m

ed gy, sm
e dk gy, m

od 
frm

 - frm
, vf gr, sb blky - sb plty, tr plty, arg 

cm
t; S

LT
Y

 S
H

: m
ed to dk gy, frm

, brit , vf gr, 
sb ang - sb plty, tr plty, arg cm

t, tr bent, non 
calc, tr bri gold m

nrl flor

S
LT

Y
 S

H
: m

ed to dk gy, frm
, brit , vf gr, sb 

ang - sb plty, tr plty, arg cm
t,tr bent, non 

calc; M
R

LS
T

: m
edgy-gy blk, m

ot, blky-sb 
plty, sb fis, m

od frm
, rthy tex, v calc, tr dissm

 
pyr, occ bent, occ bri gold m

nrl flor 

Logger T
op S

haron S
prings @

5,739' M
D

 / 5,605' T
V

D

M
D

: 5,529'  
T

V
D

: 5,473.99'  
Inclination: 42.9

°  
A

zim
uth: 260.7°  

V
S

: 136.42' 

M
D

: 5,624'  
T

V
D

: 5,538.98'  
Inclination: 50.7

°  
A

zim
uth: 261.5°  

V
S

: 205.3' 

M
D

: 5,719'  
T

V
D

: 5,595.27'  
Inclination: 56.6

°  
A

zim
uth: 265.2°  

V
S

: 281.63' 

5,520
5,530

5,540
5,550

5,560
5,570

5,580
5,590

5,600
5,610

5,620
5,630

5,640
5,650

5,660
5,670

5,680
5,690

5,700
5,710

5,720
5,730

5,740
5,750

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

5,113u
5,603u

4,891u
3,819u

2,894u
3586u
C

1: 64.7%
C

2: 8.5%
C

3: 17.0%
C

4: 9.8%

G
A

M
M

A
 (api)

100

0

G
A

M
M

A
 (api)

250

50 R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 S

cale C
hange

94
W

T
 10.25

V
IS

 37
79

100

133

172

116

221



T
V

D
 (ft)

6400

4800
S

LT
Y

 S
H

: m
ed to dk gy, frm

, brit , vf gr, sb 
ang - sb plty, tr plty, arg cm

t,tr bent, non 
calc; M

R
LS

T
: m

edgy-gy blk, m
ot, blky-sb 

plty, sb fis, m
od frm

, rthy tex, v calc, tr dissm
 

pyr, occ bent, occ bri gold m
nrl flor 

M
R

LS
T

: m
edgy-gy blk, m

ot, blky-sb plty, sb 
fis, m

od frm
, rthy tex, v calc, tr dissm

 pyr; 
C

H
K

: pred off w
h crm

 - bf, tr bf - gy brn, frm
, 

brit, sb plty-sb blky, sm
w

t rthy - m
ot tex, v 

calc; occ slty sh, occ bent, occ bri gold m
nrl 

flor, abnt dul gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, tr bf - gy brn, m

ot 
ip, frm

, brit, sb plty-sb blky, sb w
xy - sb rthy 

tex, v calc; M
R

LS
T

: m
edgy-gy blk, blky-sb 

plty, sm
e sb fis, m

od frm
, rthy tex, v calc, tr 

dissm
 pyr; tr bent, abnt dul gn m

nrl flor, tr 
bri gold m

nrl flor

M
R

LS
T

: m
edgy - m

ot dk gy, blky - sb plty, 
sm

e sb fis, frm
, rthy - sl sb w

xy tex, v calc, tr 
dissm

 pyr; C
H

K
: pred gy brn - bf, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

v calc; tr dul gn m
nrl flor

M
R

LS
T

: m
edgy - m

ot dk gy, blky - sb plty, 
sm

e sb fis, frm
, rthy - sl sb w

xy tex, v calc, tr 
dissm

 pyr; C
H

K
: pred gy brn - bf, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

v calc; occ dul gn m
nrl flor

Logger T
op S

haron S
prings @

5,739' M
D

 / 5,605' T
V

D
Logger T

op N
iobrara @

5,762' M
D

 / 5,618' T
V

D
Logger T

op N
iobrara A

 C
halk @

5,784' M
D

 / 5,630' T
V

D
Logger T

op N
iobrara A

 M
arl @

5,832' M
D

 / 5,654' T
V

D
Logger T

op N
iobrara B

 C
halk @

5,962' M
D

 / 5,705' T
V

D

M
D

: 5,813'  
T

V
D

: 5,645.92'  
Inclination: 58.2

°  
A

zim
uth: 268.4°  

V
S

: 360.8' 

M
D

: 5,908'  
T

V
D

: 5,689.45'  
Inclination: 67.2

°  
A

zim
uth: 269.6°  

V
S

: 445.06' 

M
R

LS
T

: dk gy - gy blk, blky - sb plty, sm
e sb 

fis, frm
, rthy - sl sb w

xy tex, v calc, tr dissm
 

pyr; C
H

K
: pred gy brn - bf, sl m

ot, frm
, brit, 

sb plty-sb blky, sb w
xy - sb rthy tex, v calc; 

occ dul gn m
nrl flor

5,740
5,750

5,760
5,770

5,780
5,790

5,800
5,810

5,820
5,830

5,840
5,850

5,860
5,870

5,880
5,890

5,900
5,910

5,920
5,930

5,940
5,950

5,960
5,970

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

5797u
C

1: 58.3%
C

2: 9.2%
C

3: 20.2%
C

4: 12.3%

6,442u

4,085u

5,687u
5,915u

5,783u

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

250

50

W
T

 10.45
V

IS
 38

221

75

50
85

78

233



T
V

D
 (ft)

6400

4800
C

H
K

: pred gy brn - bf, sl m
ot, frm

, brit, sb 
plty-sb blky, sb w

xy - sb rthy tex, v calc; occ 
dul gn m

nrl flor; M
R

LS
T

: m
edgy - m

ot dk gy, 
blky - sb plty, sm

e sb fis, frm
, rthy - sl sb w

xy 
tex, v calc, tr dissm

 pyr

Logger T
op N

iobrara B
 C

halk @
5,962' M

D
 / 5,705' T

V
D

M
D

: 6,003'  
T

V
D

: 5,716.46'  
Inclination: 79.7

°  
A

zim
uth: 271.7°  

V
S

: 535.72' 

M
D

: 6,033'  
T

V
D

: 5,720.48'  
Inclination: 84.9

°  
A

zim
uth: 272.3°  

V
S

: 565.31' 

C
H

K
: pred off w

h - crm
, sm

e bf, sl m
ot, frm

, 
brit, sb plty-sb blky, sb w

xy - sb rthy tex, v 
calc;  M

R
LS

T
: dk gy - gy blk, blky - sb plty, 

sm
e sb fis, frm

, rthy - sl sb w
xy tex, v calc, tr 

dissm
 pyr, abnt dul gn m

nrl flor

C
H

K
: pred off w

h - crm
, sm

e bf, sl m
ot, frm

, 
brit, sb plty-sb blky, sb w

xy - sb rthy tex, v 
calc;  M

R
LS

T
: dk gy - gy blk, blky - sb plty, 

sm
e sb fis, frm

, rthy - sl sb w
xy tex, v calc, tr 

dissm
 pyr, abnt dul gn m

nrl flor

C
H

K
: pred off w

h - crm
, sm

e bf, sl m
ot, frm

, 
brit, sb plty-sb blky, sb w

xy - sb rthy tex, v 
calc;  M

R
LS

T
: dk gy - gy blk, blky - sb plty, 

sm
e sb fis, frm

, rthy - sl sb w
xy tex, v calc, tr 

dissm
 pyr, abnt dul gn m

nrl flor

M
R

LS
T

: dk gy - gy blk, blky - sb plty, sm
e sb 

fis, frm
, rthy - sl sb w

xy tex, v calc, tr dissm
 

pyr; C
H

K
: pred gy brn - bf, sl m

ot, frm
, brit, 

sb plty-sb blky, sb w
xy - sb rthy tex, v calc; 

occ dul gn m
nrl flor

D
rilled out of 7" C

asing @
03:15 hrs 11/24/2013

M
D

: 6,138'  
T

V
D

: 5,727.16'  
Inclination: 87.8

°  
A

zim
uth: 271.7°  

V
S

: 669.63' 

B
it D

ata 
B

it #: 3 
T

ype: P
D

C
 

S
ize: 6.12 

D
epth In: 6,090

'  
D

epth O
ut: 9,790

'  
Jets: 5x11

 
S

/N
: JH

4405

T
D

 C
urve - 6090' M

D
Interm

ediate C
asing

@
 15:53 hrs 11/22/2013

5,960
5,970

5,980
5,990

6,000
6,010

6,020
6,030

6,040
6,050

6,060
6,070

6,080
6,090

6,100
6,110

6,120
6,130

6,140
6,150

6,160
6,170

6,180
6,190

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

5,783u
6,219u

6,442u
5,991u

1,223u

5,630u

5740u
C

1: 87.2%
C

2: 3.8%
C

3: 7.3%
C

4: 1.7%

G
A

M
M

A
 (api)

250

50

G
A

M
M

A
 (api)

150

0 R
O

P
 (ft/hr)

1000

0

W
T

 10.50
V

IS
 41

11/23-24/2013
W

T
 10.05

V
IS

 34
W

T
 10.10

V
IS

 40

51

G
A

M
M

A
 S

cale C
hange

46

112

74



T
V

D
 (ft)

6400

4800

T
V

D
 (ft)

6400

4800
C

H
K

: pred off w
h - crm

, sm
e bf, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, v 

calc;  M
R

LS
T

: dk gy - gy blk, blky - sb plty, 
sm

e sb fis, frm
, rthy - sl sb w

xy tex, v calc, tr 
dissm

 pyr, abnt dul gn m
nrl flor

C
H

K
: pred off w

h - crm
, sm

e bf - gy brn, sl 
m

ot, frm
, brit, sb plty-sb blky, sb w

xy - sb rthy 
tex, v calc;  M

R
LS

T
: dk gy - gy blk, blky - sb 

plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, v 

calc, tr dissm
 pyr, abnt dul gn m

nrl flor

C
H

K
: pred off w

h - crm
, sm

e bf - lt gy brn, sl 
m

ot, frm
, brit, sb plty-sb blky, sb w

xy - sb rthy 
tex, v calc;  M

R
LS

T
: dk gy - gy blk, blky - sb 

plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, v 

calc, tr dissm
 pyr, abnt dul gn m

nrl flor

C
H

K
: pred off w

h - crm
, sm

e bf - lt gy brn, sl 
m

ot, frm
, brit, sb plty-sb blky, sb w

xy - sb rthy 
tex, w

i occ cal incl, v calc;  M
R

LS
T

: dk gy - gy 
blk, blky - sb plty, sm

e sb fis, frm
, rthy - sl sb 

w
xy tex, v calc, abnt dul gn m

nrl flor

C
H

K
: pred off w

h - crm
, sm

e bf - gy brn, sl 
m

ot, frm
, brit, sb plty-sb blky, sb w

xy - sb rthy 
tex, v calc;  M

R
LS

T
: dk gy - gy blk, blky - sb 

plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, v 

calc, tr dissm
 pyr, abnt dul gn m

nrl flor

M
D

: 6,417
T

V
D

: 5,739.17
Inclination: 86.4
A

zim
uth: 270.5

V
S

: 947.96

M
D

: 6,324'  
T

V
D

: 5,734.39'  
Inclination: 87.7

°  
A

zim
uth: 268.6°  

V
S

: 855.2' 

M
D

: 6,230'  
T

V
D

: 5,730.7'  
Inclination: 87.8

°  
A

zim
uth: 269.3°  

V
S

: 761.35' 

C
H

K
: pred off w

h - crm
, sm

e bf - gy brn, sl 
m

ot, frm
, brit, sb plty-sb blky, sb w

xy - sb rthy 
tex, v calc;  M

R
LS

T
: dk gy - gy blk, blky - sb 

plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, v 

calc, tr dissm
 pyr, abnt dul gn m

nrl flor

6,180
6,190

6,200
6,210

6,220
6,230

6,240
6,250

6,260
6,270

6,280
6,290

6,300
6,310

6,320
6,330

6,340
6,350

6,360
6,370

6,380
6,390

6,400
6,410

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

1,949u

2,668u

6,012u
5,960u

6,082u
5,861u

2531u
C

1: 59.1%
C

2: 8.3%
C

3: 18.9%
C

4: 13.7%

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 10.05
V

IS
 36

46

91

64

102



T
V

D
 (ft)

6400

4800

T
V

D
 (ft)

6400

4800
C

H
K

: pred off w
h - crm

, sm
e bf - lt gy brn, sl 

m
ot, frm

, brit, sb plty-sb blky, sb w
xy - sb rthy 

tex, w
i occ cal incl, v calc;  M

R
LS

T
: dk gy - gy 

blk, blky - sb plty, sm
e sb fis, frm

, rthy - sl sb 
w

xy tex, v calc, abnt dul gn m
nrl flor

C
H

K
: off w

h - crm
, bf - lt gy brn, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, w

i 
occ cal incl, v calc;  M

R
LS

T
: dk gy - gy blk, 

blky - sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy 

tex, v calc, com
 dul gn m

nrl flor

M
R

LS
T

: dk gy - gy blk, blky - sb plty, sm
e sb 

fis, frm
, rthy - sl sb w

xy tex, w
i cal incl, v calc; 

C
H

K
: bf - gy brn, sl m

ot, frm
, brit, sb plty-sb 

blky, sb w
xy - sb rthy tex, w

i occ cal incl, v 
calc; occ dul gn m

nrl flor

C
H

K
: bf - lt gy brn, off w

h - crm
, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, w

i 
occ cal incl, v calc;  M

R
LS

T
: dk gy - gy blk, 

blky - sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy 

tex, v calc, com
 dul gn m

nrl flor

C
H

K
: bf - lt gy brn, off w

h - crm
, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, w

i 
occ cal incl, v calc;  M

R
LS

T
: dk gy - gy blk, 

blky - sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy 

tex, v calc, com
 dul gn m

nrl flor

M
D

: 6,604'  
T

V
D

: 5,744.13'  
Inclination: 90.5

°  
A

zim
uth: 271.9°  

V
S

: 1,134.26' 

M
D

: 6,510'  
T

V
D

: 5,743.31'  
Inclination: 88.5

°  
A

zim
uth: 271.2°  

V
S

: 1,040.61' 

M
D

: 6,417'  
T

V
D

: 5,739.17'  
Inclination: 86.4

°  
A

zim
uth: 270.5°  

V
S

: 947.96' 

6,400
6,410

6,420
6,430

6,440
6,450

6,460
6,470

6,480
6,490

6,500
6,510

6,520
6,530

6,540
6,550

6,560
6,570

6,580
6,590

6,600
6,610

6,620
6,630

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

2,668u

5,593u

3,253u

5,545u
6,206u

5731u
C

1: 60.2%
C

2: 11.3%
C

3: 18.2%
C

4: 10.3%

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 10.15
V

IS
 36

W
T

 10.15
V

IS
 36

113

76

104

113



T
V

D
 (ft)

6400

4800

T
V

D
 (ft)

6400

4800
C

H
K

: off w
h - crm

,  bf - lt gy brn, sl m
ot, frm

, 
brit, sb plty-sb blky, sb w

xy - sb rthy tex, w
i 

occ cal incl, v calc;  M
R

LS
T

: dk gy - gy blk, gy 
brn, blky - sb plty, sm

e sb fis, frm
, rthy - sl sb 

w
xy tex, v calc, com

 dul gn m
nrl flor

C
H

K
: off w

h - crm
,  bf - lt gy brn, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, w

i 
occ cal incl, v calc;  M

R
LS

T
: dk gy - gy blk, gy 

brn, blky - sb plty, sm
e sb fis, frm

, rthy - sl sb 
w

xy tex, v calc, com
 dul gn m

nrl flor

C
H

K
: off w

h - crm
, occ bf - lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i occ cal incl, v calc;  M

R
LS

T
: dk gy - gy blk, 

gy brn, blky - sb plty, sm
e sb fis, frm

, rthy - sl 
sb w

xy tex, v calc, abnt dul gn m
nrl flor

C
H

K
: bf - lt gy brn,  off w

h - crm
, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, w

i 
occ cal incl, v calc;  M

R
LS

T
: dk gy - gy blk, gy 

brn, blky - sb plty, sm
e sb fis, frm

, rthy - sl sb 
w

xy tex, v calc, abnt dul gn m
nrl flor

C
H

K
: bf - lt gy brn, off w

h - crm
, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, w

i 
occ cal incl, v calc;  M

R
LS

T
: dk gy - gy blk, 

blky - sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy 

tex, v calc, com
 dul gn m

nrl flor

M
D

: 6,699'  
T

V
D

: 5,743.22'  
Inclination: 90.6

°  
A

zim
uth: 271°  

V
S

: 1,228.93' 

M
D

: 6,794'  
T

V
D

: 5,742.31'  
Inclination: 90.5

°  
A

zim
uth: 270.7°  

V
S

: 1,323.67' 

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
6,770

6,780
6,790

6,800
6,810

6,820
6,830

6,840
6,850

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

6,135u
5,990u

6,023u
6,309u

6084u
C

1: 52.3%
C

2: 11.7%
C

3: 21.7%
C

4: 14.3%

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 10.20
V

IS
 40

70

111
100

67



T
V

D
 (ft)

6400

4800
C

H
K

: bf - lt gy brn,  off w
h - crm

, sl m
ot, frm

, 
brit, sb plty-sb blky, sb w

xy - sb rthy tex, w
i 

occ cal incl, v calc;  M
R

LS
T

: dk gy - gy blk, gy 
brn, blky - sb plty, sm

e sb fis, frm
, rthy - sl sb 

w
xy tex, v calc, abnt dul gn m

nrl flor

C
H

K
: bf - lt gy brn,  off w

h - crm
, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, w

i 
occ cal incl, v calc;  M

R
LS

T
: dk gy - gy blk, gy 

brn, blky - sb plty, sm
e sb fis, frm

, rthy - sl sb 
w

xy tex, v calc, abnt dul gn m
nrl flor

C
H

K
: pred off w

h - crm
, sm

e bf - lt gy brn,  sl 
m

ot, frm
, brit, sb plty-sb blky, sb w

xy - sb rthy 
tex, w

i occ cal incl, v calc;  M
R

LS
T

: dk gy - gy 
blk, gy brn, blky - sb plty, sm

e sb fis, frm
, rthy 

- sl sb w
xy tex, v calc, abnt dul gn m

nrl flor

C
H

K
: pred off w

h - crm
, sm

e bf - lt gy brn,  sl 
m

ot, frm
, brit, sb plty-sb blky, sb w

xy - sb rthy 
tex, w

i occ cal incl, v calc;  M
R

LS
T

: dk gy - gy 
blk, gy brn, blky - sb plty, sm

e sb fis, frm
, rthy 

- sl sb w
xy tex, v calc, abnt dul gn m

nrl flor

M
D

: 6,888'  
T

V
D

: 5,741.08'  
Inclination: 91

°  
A

zim
uth: 270.9°  

V
S

: 1,417.42' 

M
D

: 6,983'  
T

V
D

: 5,740.16'  
Inclination: 90.1

°  
A

zim
uth: 268.9°  

V
S

: 1,512.25' 

C
H

K
: off w

h - crm
, bf - lt gy brn, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, w

i 
occ cal incl, v calc;  M

R
LS

T
: dk gy - gy blk, gy 

brn, blky - sb plty, sm
e sb fis, frm

, rthy - sl sb 
w

xy tex, v calc, abnt dul gn m
nrl flor, oil over 

shaker

C
H

K
: bf - lt gy brn,  sm

e off w
h - crm

, sl m
ot, 

frm
, brit, sb plty-sb blky, sb w

xy - sb rthy tex, 
w

i occ cal incl, v calc;  M
R

LS
T

: dk gy - gy blk, 
gy brn, blky - sb plty, sm

e sb fis, frm
, rthy - sl 

sb w
xy tex, v calc, abnt dul gn m

nrl flor

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
6,990

7,000
7,010

7,020
7,030

7,040
7,050

7,060
7,070

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

6,166u
6,355u

5,951u

5,898u

5,918u

6355u
C

1: 61.3%
C

2: 12.0%
C

3: 18.5%
C

4: 8.2%

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 10.15
V

IS
 37

W
T

 10.15
V

IS
 36

87

49

112

68



T
V

D
 (ft)

6400

4800

M
D

: 7,078'  
T

V
D

: 5,740.74'  
Inclination: 89.2

°  
A

zim
uth: 268.8°  

V
S

: 1,607.18' 

M
D

: 7,173'  
T

V
D

: 5,742.49'  
Inclination: 88.7

°  
A

zim
uth: 267.9°  

V
S

: 1,702.12' 

M
D

: 7,267'  
T

V
D

: 5,744.45'  
Inclination: 88.9

°  
A

zim
uth: 270.3°  

V
S

: 1,796.01' 

C
H

K
: pred bf - lt gy brn, sm

e crm
, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i occ cal incl, v calc;  M

R
LS

T
: dk gy - gy blk, 

gy brn, blky - sb plty, sm
e sb fis, frm

, rthy - sl 
sb w

xy tex, v calc, occ fos frag Inoc, occ dul 
gn m

nrl flor, oil over shaker

C
H

K
: pred bf - lt gy brn, sl m

ot, frm
, brit, sb 

plty-sb blky, sb w
xy - sb rthy tex, w

i occ cal 
incl, v calc;  M

R
LS

T
: dk gy - gy blk, gy brn, 

blky - sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy 

tex, v calc, occ fos frag Inoc, occ dul gn m
nrl 

flor, oil over shaker

C
H

K
: pred bf - lt gy brn, sl m

ot, frm
, brit, sb 

plty-sb blky, sb w
xy - sb rthy tex, w

i occ cal 
incl, v calc;  M

R
LS

T
: dk gy - gy blk, gy brn, 

blky - sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy 

tex, v calc, occ fos frag Inoc, occ dul gn m
nrl 

flor, oil over shaker

C
H

K
: pred bf - lt gy brn, sl m

ot, frm
, brit, sb 

plty-sb blky, sb w
xy - sb rthy tex, w

i occ cal 
incl, v calc;  M

R
LS

T
: dk gy - gy blk, gy brn, 

blky - sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy 

tex, v calc, occ fos frag Inoc, occ dul gn m
nrl 

flor, oil over shaker

C
H

K
: off w

h - crm
, bf - lt gy brn, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, w

i 
occ cal incl, v calc;  M

R
LS

T
: dk gy - gy blk, gy 

brn, blky - sb plty, sm
e sb fis, frm

, rthy - sl sb 
w

xy tex, v calc, abnt dul gn m
nrl flor, oil over 

shaker 7,060
7,070

7,080
7,090

7,100
7,110

7,120
7,130

7,140
7,150

7,160
7,170

7,180
7,190

7,200
7,210

7,220
7,230

7,240
7,250

7,260
7,270

7,280
7,290

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

C
irculate T

hrough B
uster

5,816u

6,048u

5,670u

6,217u

6173u
C

1: 58.2%
C

2: 9.2%
C

3: 19.7%
C

4: 12.9%

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 IN
 10.20 O

U
T

 10.30
112

70

101

105



T
V

D
 (ft)

6400

4800

M
D

: 7,362'  
T

V
D

: 5,746.69'  
Inclination: 88.4

°  
A

zim
uth: 269.5°  

V
S

: 1,890.83' 

M
D

: 7,456'  
T

V
D

: 5,749.65'  
Inclination: 88

°  
A

zim
uth: 268°  

V
S

: 1,984.72' 

C
H

K
: off w

h crm
 - lt gy brn, sl m

ot, frm
, brit, 

sb plty-sb blky, sb w
xy - sb rthy tex, w

i tr cal 
incl, v calc; M

R
LS

T
: dk gy - gy blk, sm

e gy 
brn, blky - sb plty, sm

e sb fis, frm
, rthy - sl sb 

w
xy tex, v calc; occ fos frag, com

 dul gn m
nrl 

flor, oil over shaker

C
H

K
: off w

h crm
 - lt gy brn, sl m

ot, frm
, brit, 

sb plty-sb blky, sb w
xy - sb rthy tex, w

i tr cal 
incl, v calc; M

R
LS

T
: dk gy - gy blk, sm

e gy 
brn, blky - sb plty, sm

e sb fis, frm
, rthy - sl sb 

w
xy tex, v calc; occ fos frag, abnt dul gn m

nrl 
flor, oil over shaker

C
H

K
: pred bf - lt gy brn, sl m

ot, frm
, brit, sb 

plty-sb blky, sb w
xy - sb rthy tex, w

i tr cal incl, 
v calc; M

R
LS

T
: dk gy - gy blk, sm

e gy brn, 
blky - sb plty, sm

e sb fis, frm
, rthy - sl sb w

xy 
tex, v calc; occ fos frag, occ dul gn m

nrl flor, 
oil over shaker

M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky - sb 

plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, v 

calc; C
H

K
: pred bf - lt gy brn, sl m

ot, frm
, brit, 

sb plty-sb blky, sb w
xy - sb rthy tex, w

i tr cal 
incl, v calc; occ fos frag, occ dul gn m

nrl flor, 
oil over shaker

M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky - sb 

plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, v 

calc; C
H

K
: pred bf - lt gy brn, sl m

ot, frm
, brit, 

sb plty-sb blky, sb w
xy - sb rthy tex, w

i tr cal 
incl, v calc; occ fos frag, occ dul gn m

nrl flor, 
oil over shaker

C
H

K
: pred bf - lt gy brn, sm

e crm
, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i occ cal incl, v calc;  M

R
LS

T
: dk gy - gy blk, 

gy brn, blky - sb plty, sm
e sb fis, frm

, rthy - sl 
sb w

xy tex, v calc, occ fos frag Inoc, occ dul 
gn m

nrl flor, oil over shaker

7,280
7,290

7,300
7,310

7,320
7,330

7,340
7,350

7,360
7,370

7,380
7,390

7,400
7,410

7,420
7,430

7,440
7,450

7,460
7,470

7,480
7,490

7,500
7,510

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

6,149u
5,988u

6,044u
6,176u

6125u
C

1: 51.4%
C

2: 11.4%
C

3: 19.5%
C

4: 17.7%

5307u
C

1: 50.1%
C

2: 10.7%
C

3: 23.7%
C

4: 15.5%

5,259u

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 IN
 10.45 O

U
T

 10.35

84

99

91

107



T
V

D
 (ft)

6400

4800

M
D

: 7,551'  
T

V
D

: 5,752.05'  
Inclination: 89.1

°  
A

zim
uth: 269.6°  

V
S

: 2,079.62' 

M
D

: 7,645'  
T

V
D

: 5,753.36'  
Inclination: 89.3

°  
A

zim
uth: 268.4°  

V
S

: 2,173.53' 

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; tr dk gy blk m

rlst, abnt 
dul gn m

nrl flor, oil over shaker

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl 

m
ot, frm

, brit, sb plty-sb blky, sb w
xy - sb 

rthy tex, w
i tr cal incl, v calc; tr dk gy blk 

m
rlst, abnt dul gn m

nrl flor, oil over shaker

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; tr dk gy blk m

rlst, abnt 
dul gn m

nrl flor, oil over shaker

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; tr dk gy blk m

rlst, tr fos 
frag, abnt dul gn m

nrl flor, oil over shaker

C
H

K
: off w

h crm
 - lt gy brn, sl m

ot, frm
, brit, 

sb plty-sb blky, sb w
xy - sb rthy tex, w

i tr cal 
incl, v calc; M

R
LS

T
: dk gy - gy blk, sm

e gy 
brn, blky - sb plty, sm

e sb fis, frm
, rthy - sl sb 

w
xy tex, v calc; occ fos frag, abnt dul gn m

nrl 
flor, oil over shaker

7,500
7,510

7,520
7,530

7,540
7,550

7,560
7,570

7,580
7,590

7,600
7,610

7,620
7,630

7,640
7,650

7,660
7,670

7,680
7,690

7,700
7,710

7,720
7,730

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

4,648u

6,145u
5,396u

6,027u
6,063u

C
1: 50.1%

C
2: 10.7%

C
3: 23.7%

C
4: 15.5%

5465u
C

1: 43.4%
C

2: 13.0%
C

3: 26.4%
C

4: 17.2%

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 IN
 10.30 O

U
T

 10.45

82

64

90



T
V

D
 (ft)

6400

4800

M
D

: 7,740'  
T

V
D

: 5,754.61'  
Inclination: 89.2

°  
A

zim
uth: 267.7°  

V
S

: 2,268.5' 

M
D

: 7,834'  
T

V
D

: 5,757.39'  
Inclination: 87.4

°  
A

zim
uth: 265.6°  

V
S

: 2,362.45' 

M
D

: 7,929'  
T

V
D

: 5,760.79'  
Inclination: 88.5

°  
A

zim
uth: 267°  

V
S

: 2,457.38' 

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; tr m

rlst dk gy blk m
rlst, tr 

fos frag, abnt dul gn m
nrl flor, oil over 

shaker

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; tr m

rlst dk gy blk m
rlst, 

abnt dul gn m
nrl flor, oil over shaker

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl 

m
ot, frm

, brit, sb plty-sb blky, sb w
xy - sb 

rthy tex, w
i tr cal incl, v calc; tr dk gy blk 

m
rlst, abnt dul gn m

nrl flor, oil over shaker

7,720
7,730

7,740
7,750

7,760
7,770

7,780
7,790

7,800
7,810

7,820
7,830

7,840
7,850

7,860
7,870

7,880
7,890

7,900
7,910

7,920
7,930

7,940
7,950

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

6,129u
5,724u

6,102u
6,122u

4,954u
5994u
C

1: 51.3%
C

2: 10.9%
C

3: 21.8%
C

4: 16.0%

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 IN
 10.45 O

U
T

 10.45
V

IS
 IN

 37 O
U

T
 37

W
T

 IN
 10.55 O

U
T

 10.50

90

60



T
V

D
 (ft)

6400

4800

M
D

: 8,023'  
T

V
D

: 5,762.02'  
Inclination: 90

°  
A

zim
uth: 269.6°  

V
S

: 2,551.32' 

M
D

: 8,118'  
T

V
D

: 5,761.61'  
Inclination: 90.5

°  
A

zim
uth: 269.8°  

V
S

: 2,646.19' 

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl 

m
ot, frm

, brit, sb plty-sb blky, sb w
xy - sb 

rthy tex, w
i tr cal incl, v calc; M

R
LS

T
: dk gy - 

gy blk, sm
e gy brn, blky - sb plty, sm

e sb 
fis, frm

, rthy - sl sb w
xy tex, v calc; tr fos 

frag, abnt dul gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

7,940
7,950

7,960
7,970

7,980
7,990

8,000
8,010

8,020
8,030

8,040
8,050

8,060
8,070

8,080
8,090

8,100
8,110

8,120
8,130

8,140
8,150

8,160
8,170

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

5,101u

6,110u
6,084u

6082u
C

1: 45.6%
C

2: 10.9%
C

3: 24.8%
C

4: 18.7%

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

101

47

89

66



T
V

D
 (ft)

6400

4800M
D

: 8,213'  
T

V
D

: 5,760.95'  
Inclination: 90.3

°  
A

zim
uth: 269.5°  

V
S

: 2,741.06' 

M
D

: 8,308'  
T

V
D

: 5,760.28'  
Inclination: 90.5

°  
A

zim
uth: 269.5°  

V
S

: 2,835.94' 

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; tr M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn; tr fos frag, abnt dul gn m

nrl flor

C
H

K
: pred off w

h crm
 - bf, tr lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred lt gy brn, occ off w

h crm
 - bf, sl 

m
ot, frm

, brit, sb plty-sb blky, sb w
xy - sb rthy 

tex, w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy 

blk, sm
e gy brn, blky - sb plty, sm

e sb fis, 
frm

, rthy - sl sb w
xy tex, v calc; tr fos frag, 

abnt dul gn m
nrl flor

C
H

K
: pred lt gy brn, occ off w

h crm
 - bf, sl 

m
ot, frm

, brit, sb plty-sb blky, sb w
xy - sb rthy 

tex, w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy 

blk, sm
e gy brn, blky - sb plty, sm

e sb fis, 
frm

, rthy - sl sb w
xy tex, v calc; tr fos frag, 

abnt dul gn m
nrl flor

8,160
8,170

8,180
8,190

8,200
8,210

8,220
8,230

8,240
8,250

8,260
8,270

8,280
8,290

8,300
8,310

8,320
8,330

8,340
8,350

8,360
8,370

8,380
8,390

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

6,187u
6,222u

6,065u
6,166u

6,018u
5,931u

6090u
C

1: 48.2%
C

2: 9.4%
C

3: 21.6%
C

4: 20.7%

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 IN
 10.55

V
IS

 36
113

66

144



T
V

D
 (ft)

6400

4800

T
V

D
 (ft)

6400

4800

M
D

: 8,402'  
T

V
D

: 5,759.05'  
Inclination: 91

°  
A

zim
uth: 269.1°  

V
S

: 2,929.83' 

M
D

: 8,497'  
T

V
D

: 5,756.81'  
Inclination: 91.7

°  
A

zim
uth: 268.9°  

V
S

: 3,024.73' 

M
D

: 8,591'  
T

V
D

: 5,755.83'  
Inclination: 89.5

°  
A

zim
uth: 269.6°  

V
S

: 3,118.62' 

C
H

K
: pred lt gy brn, occ off w

h crm
 - bf, sl 

m
ot, frm

, brit, sb plty-sb blky, sb w
xy - sb rthy 

tex, w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy 

blk, sm
e gy brn, blky - sb plty, sm

e sb fis, 
frm

, rthy - sl sb w
xy tex, v calc; tr fos frag, 

abnt dul gn m
nrl flor

C
H

K
: pred lt gy brn, occ off w

h crm
 - bf, sl 

m
ot, frm

, brit, sb plty-sb blky, sb w
xy - sb rthy 

tex, w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy 

blk, sm
e gy brn, blky - sb plty, sm

e sb fis, 
frm

, rthy - sl sb w
xy tex, v calc; tr fos frag, 

abnt dul gn m
nrl flor

C
H

K
: pred lt gy brn, occ off w

h crm
 - bf, sl 

m
ot, frm

, brit, sb plty-sb blky, sb w
xy - sb rthy 

tex, w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy 

blk, sm
e gy brn, blky - sb plty, sm

e sb fis, 
frm

, rthy - sl sb w
xy tex, v calc; tr fos frag, 

abnt dul gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; tr M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn; tr fos frag, abnt dul gn m

nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; tr M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn; tr fos frag, abnt dul gn m

nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

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

8,540
8,550

8,560
8,570

8,580
8,590

8,600
8,610

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

6,178u
5,602u

6,162u
6,202

4,623u
5958u
C

1: 41.2%
C

2: 11.8%
C

3: 26.2%
C

4: 20.9%

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 IN
 10.45

V
IS

 36
W

T
 IN

 10.50
V

IS
 41

63

141

59
75



T
V

D
 (ft)

6400

4800

T
V

D
 (ft)

6400

4800

M
D

: 8,686'  
T

V
D

: 5,756.74'  
Inclination: 89.4

°  
A

zim
uth: 268.8°  

V
S

: 3,213.52' 

M
D

: 8,780'  
T

V
D

: 5,757.07'  
Inclination: 90.2

°  
A

zim
uth: 269.5°  

V
S

: 3,307.43' 

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr nod pyr, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

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

8,760
8,770

8,780
8,790

8,800
8,810

8,820
8,830

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

5,861u
6,068u

5,770u

5,642u
5917u
C

1: 48.8%
C

2: 11.0%
C

3: 24.4%
C

4: 15.8%

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 IN
 10.50

V
IS

 39
W

T
 IN

 10.50
V

IS
 40

93

58

127

67



T
V

D
 (ft)

6400

4800

T
V

D
 (ft)

6400

4800

M
D

: 8,874'  
T

V
D

: 5,756.25'  
Inclination: 90.8

°  
A

zim
uth: 269.1°  

V
S

: 3,401.33' 

M
D

: 8,969'  
T

V
D

: 5,756.33'  
Inclination: 89.1

°  
A

zim
uth: 269.6°  

V
S

: 3,496.22' 

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

8,820
8,830

8,840
8,850

8,860
8,870

8,880
8,890

8,900
8,910

8,920
8,930

8,940
8,950

8,960
8,970

8,980
8,990

9,000
9,010

9,020
9,030

9,040
9,050

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

5,767u
6,051u

5,168u

6,228u

5895u
C

1: 49.2%
C

2: 12.7%
C

3: 23.9%
C

4: 14.2%

5,894u

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 IN
 10.50

V
IS

 39
113

50

116
122

W
T

 IN
 10.50

V
IS

 38
11/25/2013



T
V

D
 (ft)

6400

4800

M
D

: 9,064'  
T

V
D

: 5,757.66'  
Inclination: 89.3

°  
A

zim
uth: 269.5°  

V
S

: 3,591.09' 

M
D

: 9,158'  
T

V
D

: 5,758.31'  
Inclination: 89.9

°  
A

zim
uth: 270.5°  

V
S

: 3,684.93' 

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

C
H

K
: pred lt gy brn, occ off w

h crm
 - bf,  sl 

m
ot, frm

, brit, sb plty-sb blky, sb w
xy - sb rthy 

tex, w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy 

blk, sm
e gy brn, blky - sb plty, sm

e sb fis, 
frm

, rthy - sl sb w
xy tex, v calc; tr fos frag, 

abnt dul gn m
nrl flor

C
H

K
: pred lt gy brn, occ off w

h crm
 - bf, sl 

m
ot, frm

, brit, sb plty-sb blky, sb w
xy - sb rthy 

tex, w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy 

blk, sm
e gy brn, blky - sb plty, sm

e sb fis, 
frm

, rthy - sl sb w
xy tex, v calc; tr fos frag, 

abnt dul gn m
nrl flor

C
H

K
: pred off w

h crm
 - bf, lt gy brn, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, 

w
i tr cal incl, v calc; M

R
LS

T
: dk gy - gy blk, 

sm
e gy brn, blky - sb plty, sm

e sb fis, frm
, 

rthy - sl sb w
xy tex, v calc; tr fos frag, abnt dul 

gn m
nrl flor

M
D

: 9,253'  
T

V
D

: 5,758.98'  
Inclination: 89.3

°  
A

zim
uth: 269.5°  

V
S

: 3,779.77' 

9,040
9,050

9,060
9,070

9,080
9,090

9,100
9,110

9,120
9,130

9,140
9,150

9,160
9,170

9,180
9,190

9,200
9,210

9,220
9,230

9,240
9,250

9,260
9,270

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

6,108u
6,250u

6189u
C

1: 57.0%
C

2: 13.5%
C

3: 20.4%
C

4: 9.1%

6,163u
6,201u

4,761u

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 IN
 10.50

66

118
124

W
T

 IN
 10.55

V
IS

 39

106



T
V

D
 (ft)

6400

4800
C

H
K

: pred lt gy brn, occ off w
h crm

 - bf, sl 
m

ot, frm
, brit, sb plty-sb blky, sb w

xy - sb rthy 
tex, w

i tr cal incl, v calc; M
R

LS
T

: dk gy - gy 
blk, sm

e gy brn, blky - sb plty, sm
e sb fis, 

frm
, rthy - sl sb w

xy tex, v calc; tr fos frag, 
abnt dul gn m

nrl flor

C
H

K
: pred lt gy brn, tr off w

h crm
 - bf, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, v 

calc; M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky 

- sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, 

v calc; tr fos frag, abnt dul gn m
nrl flor

C
H

K
: pred lt gy brn, tr off w

h crm
 - bf, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, v 

calc; M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky 

- sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, 

v calc

C
H

K
: pred lt gy brn, tr off w

h crm
 - bf, sl m

ot, 
frm

, brit, sb plty-sb blky, sb w
xy - sb rthy tex, v 

calc; M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky 

- sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, 

v calc

C
H

K
: pred off w

h crm
 - lt gy brn, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, v 

calc; M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky 

- sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, 

v calc, abnt dull gn m
nrl flor

M
D

: 9,348'  
T

V
D

: 5,759.48'  
Inclination: 90.1

°  
A

zim
uth: 271°  

V
S

: 3,874.58' 

M
D

: 9,442'  
T

V
D

: 5,759.15'  
Inclination: 90.3

°  
A

zim
uth: 270.5°  

V
S

: 3,968.34' 

9,260
9,270

9,280
9,290

9,300
9,310

9,320
9,330

9,340
9,350

9,360
9,370

9,380
9,390

9,400
9,410

9,420
9,430

9,440
9,450

9,460
9,470

9,480
9,490

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

6,149u
6,149u

5941u
C

1: 68.6%
C

2: 10.1%
C

3: 12.1%
C

4: 9.2%

6,186u

6,032u

6,308u

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 IN
 10.50

V
IS

 38
113

87

136



T
V

D
 (ft)

6400

4800
C

H
K

: pred off w
h crm

 - lt gy brn, sl m
ot, frm

, 
brit, sb plty-sb blky, sb w

xy - sb rthy tex, v 
calc; M

R
LS

T
: dk gy - gy blk, sm

e gy brn, blky 
- sb plty, sm

e sb fis, frm
, rthy - sl sb w

xy tex, 
v calc, abnt dull gn m

nrl flor

C
H

K
: pred off w

h crm
 - lt gy brn, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, v 

calc; M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky 

- sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, 

v calc, abnt dull gn m
nrl flor, oil over shaker

C
H

K
: pred off w

h crm
 - lt gy brn, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, v 

calc; M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky 

- sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, 

v calc, abnt dull gn m
nrl flor, oil over shaker

C
H

K
: pred off w

h crm
 - lt gy brn, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, v 

calc; M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky 

- sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, 

v calc, abnt dull gn m
nrl flor, oil over shaker

M
D

: 9,537'  
T

V
D

: 5,760.06'  
Inclination: 88.6

°  
A

zim
uth: 269.6°  

V
S

: 4,063.16' 

M
D

: 9,632'  
T

V
D

: 5,762.46'  
Inclination: 88.5

°  
A

zim
uth: 270.3°  

V
S

: 4,157.98' 

C
H

K
: pred off w

h crm
 - lt gy brn, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, v 

calc; M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky 

- sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, 

v calc, abnt dull gn m
nrl flor, oil over shaker

C
H

K
: pred off w

h crm
 - lt gy brn, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, v 

calc; M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky 

- sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, 

v calc, abnt dull gn m
nrl flor, oil over shaker

9,480
9,490

9,500
9,510

9,520
9,530

9,540
9,550

9,560
9,570

9,580
9,590

9,600
9,610

9,620
9,630

9,640
9,650

9,660
9,670

9,680
9,690

9,700
9,710

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

5,663u
6,228u

6,243u

6252u
C

1: 60.9%
C

2: 12.1%
C

3: 17.2%
C

4: 9.8%

6239u
C

1: 44.1%
C

2: 10.7%
C

3: 25.2%
C

4: 20.0%

6,196u
6,387u

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0

W
T

 IN
 10.50

V
IS

 37
W

T
 IN

 10.50
V

IS
 37

100

135

86
49



T
V

D
 (ft)

6400

4800

M
D

: 9,726'  
T

V
D

: 5,765.17'  
Inclination: 88.2

°  
A

zim
uth: 269.6°  

V
S

: 4,251.78' 

M
D

: 9,790'  
T

V
D

: 5,767.18'  
Inclination: 88.2

°  
A

zim
uth: 269.6°  

V
S

: 4,315.67' 

C
H

K
: pred off w

h crm
 - lt gy brn, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, v 

calc; M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky 

- sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, 

v calc, abnt dull gn m
nrl flor, oil over shaker

C
H

K
: pred off w

h crm
 - lt gy brn, sl m

ot, frm
, 

brit, sb plty-sb blky, sb w
xy - sb rthy tex, v 

calc; M
R

LS
T

: dk gy - gy blk, sm
e gy brn, blky 

- sb plty, sm
e sb fis, frm

, rthy - sl sb w
xy tex, 

v calc, abnt dull gn m
nrl flor, oil over shaker

P
T

B

N
O

B
LE

 E
N

E
R

G
Y

 IN
C

T
IM

B
R

O
 S

T
A

T
E

 LD
 16-66H

N
T

D
 @

 9,790' M
D

11/25/2013 @
 06:53 hrs

T
hank you for choosing

C
olum

bine Logging Inc.

9,700
9,710

9,720
9,730

9,740
9,750

9,760
9,770

9,780
9,790

9,800
9,810

9,820
9,830

9,840
9,850

9,860

G
A

S
 (units)

8000

0 C
1-C

4 (P
P

M
)

800000

0

5,249u

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (api)

150

0


