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od fri - sl brit, v sl calc, v slty; m

od stm
g bl 

cut, am
b ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty 

tex, tr pyr, scat bent, v calc; C
H

K
:lt-m

ed gy, 
occ dk gy, sb blky, sft, v calc, reth-w

xy tex;  
m

od stm
g bl cut, pale yel ring
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11/15/2013 @

 11:10 M
S

T

M
D

: 7,542 ' 
T

V
D

: 7,348.12 ' 
Inclination: 62.92 ° 
A

zim
uth: 177.83 ° 

V
S

: 255.71 '

M
D

: 7,585 ' 
T

V
D

: 7,365.99 ' 
Inclination: 67.94 ° 
A

zim
uth: 179.51 ° 

V
S

: 294.79 '

M
D

: 7,628 ' 
T

V
D

: 7,380.25 ' 
Inclination: 73.31 ° 
A

zim
uth: 179.4 ° 

V
S

: 335.33 '

M
D

: 7,670 ' 
T

V
D

: 7,390.42 ' 
Inclination: 78.65 ° 
A

zim
uth: 179.85 ° 

V
S

: 376.06 '

P
R

O
JE

C
T

IO
N

 T
O

 B
IT

M
D

: 7,745 ' 
T

V
D

: 7,398.46 
Inclination: 88.8 
A

zim
uth: 179.74 

V
S

: -450.53 '

M
D

: 7,699 ' 
T

V
D

: 7,395.09 ' 
Inclination: 82.8 ° 
A

zim
uth: 179.74 ° 

V
S

: 404.67 '

N
iobrara B

:
7,606' M

D
7,373' T

V
D

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty 

tex, tr pyr, scat bent, v calc; C
H

K
:lt-m

ed gy, 
occ dk gy, sb blky, sft, v calc, reth-w

xy tex;  
m

od stm
g bl cut, pale yel ring

 C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, 
reth-w

xy tex; M
R

LS
T

: m
ed-dk gy, sb blky, 

m
ed sft-frm

, slty tex, tr pyr, scat bent, v calc;  
fast stm

g bl cut, bright yel-w
h ring

 C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, 
reth-w

xy tex; M
R

LS
T

: m
ed-dk gy, sb blky, m

ed 
sft-frm

, slty tex, tr pyr, scat bent, v calc;  fast 
stm

g bl cut, bright yel-w
h ring

 C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, 
reth-w

xy tex; M
R

LS
T

: m
ed-dk gy, sb blky, m

ed 
sft-frm

, slty tex, tr pyr, scat bent, v calc;  fast 
stm

g bl cut, bright yel-w
h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty 

tex, tr pyr, scat bent, v calc; C
H

K
:lt-m

ed gy, 
occ dk gy, sb blky, sft, v calc, reth-w

xy tex;  
m

od stm
g bl cut, pale yel ring
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11/15/2013 @
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S
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O
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C
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T
V

D
: 7,398.46 ' 

Inclination: 88.8 ° 
A

zim
uth: 179.74 ° 

V
S

: -450.53 '

M
D

: 7,780 ' 
T

V
D

: 7,400.9 ' 
Inclination: 88.98 ° 
A

zim
uth: 178.78 ° 

V
S

: 485.41 '

R
esum

ed drilling @
 01:24 

M
S

T
 on 11/18/2013

M
D

: 7,865 ' 
T

V
D

: 7,402.05 ' 
Inclination: 89.47 ° 
A

zim
uth: 178.88 ° 

V
S

: 570.37 '

M
D

: 7,950 ' 
T

V
D

: 7,402.4 ' 
Inclination: 90.06 ° 
A

zim
uth: 178.76 ° 

V
S

: 655.34 '

 C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, 
reth-w

xy tex; M
R

LS
T

: m
ed-dk gy, sb blky, m

ed 
sft-frm

, slty tex, tr pyr, scat bent, v calc;  fast 
stm

g bl cut, bright yel-w
h ring

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, 
reth-w

xy tex; M
R

LS
T

: m
ed-dk gy, sb blky, m

ed 
sft-frm

, slty tex, tr pyr, scat bent, v calc; con w
i S

S
 

and cm
t;  fast stm

g bl cut, bright yel-w
h ring 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex; M

R
LS

T
: m

ed-dk gy, sb blky, 
m

ed sft-frm
, slty tex, scat bent, scat inoc fos, v calc;  fast stm

g bl cut, bright yel-w
h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, 

occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat bent, scat inoc fos,tr pyr 

frags;  fast stm
g bl cut, bright yel-w

h ring
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D

: 8,035 ' 
T

V
D

: 7,402.6 ' 
Inclination: 89.66 ° 
A

zim
uth: 178.57 ° 

V
S

: 740.3 '

M
D

: 8,120 ' 
T

V
D

: 7,402.86 ' 
Inclination: 90 ° 
A

zim
uth: 179.47 ° 

V
S

: 825.27 '

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat bent, 

scat inoc fos,tr pyr frags;  m
od stm

g bl cut, pale yel ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed 

gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat bent, scat inoc 

fos,tr pyr frags;  m
od stm

g bl cut, pale yel ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, 

occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat bent, scat inoc fos,tr pyr 

frags;  fast stm
g bl cut, bright yel-w

h ring
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T
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V
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A
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V
S
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D
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T

V
D

: 7,399.73 ' 
Inclination: 90.67 ° 
A

zim
uth: 179.41 ° 

V
S

: 1,081.24 '

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed 

gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat bent, scat inoc 

fos,tr pyr frags;  m
od stm

g bl cut, pale yel ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat 

bent, scat inoc fos,tr pyr frags;  m
od stm

g bl cut, pale yel ring
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4314u
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2: 16.2%
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4:   4.6%
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P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

100

135



T
V

D
 (ft)

7700

6700

T
V

D
 (ft)

7700

6700

M
D

: 8,461 ' 
T

V
D

: 7,398.58 ' 
Inclination: 90.89 ° 
A

zim
uth: 178.9 ° 

V
S

: 1,166.21 '

M
D

: 8,546 ' 
T

V
D

: 7,397.72 ' 
Inclination: 90.27 ° 
A

zim
uth: 179.07 ° 

V
S

: 1,251.18 '

M
D

: 8,631 
T

V
D

: 7,397.06 
Inclination: 90.61 
A

zim
uth: 180.41 

V
S

: 1,336.17 

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, 

occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat bent, scat inoc fos,tr pyr 

frags;  m
od stm

g bl cut, pale yel ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat 

bent, scat inoc fos,tr pyr frags  fast stm
g bl cut, bright yel-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat 

bent, scat inoc fos,tr pyr frags;  fast stm
g bl cut, bright bl-w

h ring
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D
 (ft)

7700

6700

T
V

D
 (ft)

7700

6700

M
D

: 8,631 ' 
T

V
D

: 7,397.06 ' 
Inclination: 90.61 ° 
A

zim
uth: 180.41 ° 

V
S

: 1,336.17 '

M
D

: 8,716 ' 
T

V
D

: 7,396.88 ' 
Inclination: 89.63 ° 
A

zim
uth: 178.31 ° 

V
S

: 1,421.15 '

M
D

: 8,801 ' 
T

V
D

: 7,397.37 ' 
Inclination: 89.72 ° 
A

zim
uth: 180.86 ° 

V
S

: 1,506.13 '

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat 

bent, scat inoc fos,tr pyr frags;  fast stm
g bl cut, bright bl-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat 

bent, scat inoc fos,tr pyr frags;  fast stm
g bl cut, bright bl-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat 

bent, scat inoc fos,tr pyr frags;  fast stm
g bl cut, bright yel-w

h ring

8,620
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8,650
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D
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6700

M
D

: 8,886 ' 
T

V
D

: 7,397.65 ' 
Inclination: 89.9 ° 
A

zim
uth: 183.46 ° 

V
S

: 1,591.08 '

M
D

: 9,056 ' 
T

V
D

: 7,398.9 ' 
Inclination: 89.26 ° 
A

zim
uth: 184.76 ° 

V
S

: 1,760.72 '

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat bent, 

scat inoc fos,tr pyr frags;  fast stm
g bl cut, bright bl-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk 

gy, sb blky, sft, v calc, reth-w
xy tex, scat bent, scat inoc fos,tr pyr frags;  fast 

stm
g bl cut, bright bl-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat 

bent, scat inoc fos,tr pyr frags;  fast stm
g bl cut, bright yel-w

h ring
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T
V

D
 (ft)

7700

6700

M
D

: 9,142 ' 
T

V
D

: 7,399.76 ' 
Inclination: 89.59 ° 
A

zim
uth: 185.12 ° 

V
S

: 1,846.44 '

M
D

: 9,227 ' 
T

V
D

: 7,400.04 ' 
Inclination: 90.03 ° 
A

zim
uth: 183.63 ° 

V
S

: 1,931.23 '

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk 

gy, sb blky, sft, v calc, reth-w
xy tex, scat bent, scat inoc fos,tr pyr frags;  fast 

stm
g bl cut, bright bl-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed 

gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat bent, scat inoc fos,tr 

pyr frags;  fast stm
g bl cut, bright yel-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat 

bent, scat inoc fos,tr pyr frags;  fast stm
g bl cut, bright bl-w

h ring
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4 (P
P

M
)

600000

0

2045u

4330u

1692u

4447u

3641u

4456u
M

U
D

 IN
: 9.5 W

T
 42 V

IS

4608u
C

1: 72.8%
C

2: 15.7%
C

3:   7.7%
C

4:   3.8%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

119



T
V

D
 (ft)

7700

6700

M
D

: 9,312 ' 
T

V
D

: 7,399.91 ' 
Inclination: 90.15 ° 
A

zim
uth: 181.88 ° 

V
S

: 2,016.16 '

M
D

: 9,397 ' 
T

V
D

: 7,400.03 ' 
Inclination: 89.69 ° 
A

zim
uth: 181.9 ° 

V
S

: 2,101.13 '

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed 

gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat bent, scat inoc fos,tr 

pyr frags;  fast stm
g bl cut, bright yel-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed 

gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat bent, scat inoc 

fos,tr pyr frags;  fast stm
g bl cut, bright yel-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, v calc, reth-w
xy tex, scat 

bent, scat inoc fos,tr pyr frags;  fast stm
g bl cut, bright yel-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright yel-w
h 

ring

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

9,500
9,510

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

4328u
4064u

4784u
4592u

2365u

M
U

D
 IN

: 9.5 W
T

 43 V
IS

3214u
C

1: 73.6%
C

2:  14.1%
C

3:   8.3%
C

4:   3.9%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

111
109



T
V

D
 (ft)

7700

6700

M
D

: 9,653 ' 
T

V
D

: 7,403.2 ' 
Inclination: 89.9 ° 
A

zim
uth: 179.43 ° 

V
S

: 2,357.08 '

M
D

: 9,568 ' 
T

V
D

: 7,402.25 ' 
Inclination: 88.82 ° 
A

zim
uth: 179.26 ° 

V
S

: 2,272.1 '

M
D

: 9,738 
T

V
D

: 7,403.02 
Inclination: 90.34 
A

zim
uth: 180.02 

V
S

: 2,442.07 

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright yel-w
h 

ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:m
ed-dk gy, occ lt gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright yel-w
h 

ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright yel-w
h 

ring

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

9,720
9,730

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

2365u

M
U

D
 IN

: 9.5+
 W

T
 44 V

IS
4526u

1868u

4685u
4727u

3448u
C

1: 69.9%
C

2: 16.0%
C

3:   8.8%
C

4:   5.2%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

119
138



T
V

D
 (ft)

7700

6700

M
D

: 9,909 ' 
T

V
D

: 7,401.65 ' 
Inclination: 90.58 ° 
A

zim
uth: 179.3 ° 

V
S

: 2,613.05 '

M
D

: 9,738 ' 
T

V
D

: 7,403.02 ' 
Inclination: 90.34 ° 
A

zim
uth: 180.02 ° 

V
S

: 2,442.07 '

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright yel-w
h 

ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:m
ed-dk gy, occ lt gy, sb 

blky, sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags; scat S

S
 cont;  fast 

stm
g bl cut, bright yel-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:m
ed-dk gy, occ lt gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags; scat S

S
 cont;  fast stm

g bl cut, 
bright yel-w

h ring

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
9,870

9,880
9,890

9,900
9,910

9,920
9,930

9,940
9,950

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

4687u
4817u

2124u

4632u
M

U
D

 IN
: 9.4+

 W
T

 44 V
IS

4730u
C

1: 70.4%
C

2: 15.6%
C

3:   8.4%
C

4:   5.5% R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

102
119



T
V

D
 (ft)

7700

6700

M
D

: 9,994 ' 
T

V
D

: 7,399.94 ' 
Inclination: 91.72 ° 
A

zim
uth: 179.28 ° 

V
S

: 2,698.01 '

M
D

: 10,079 ' 
T

V
D

: 7,397.86 ' 
Inclination: 91.09 ° 
A

zim
uth: 179.15 ° 

V
S

: 2,782.97 '

M
D

: 10,164 ' 
T

V
D

: 7,396.37 
Inclination: 90.92 
A

zim
uth: 179.15 

V
S

: 2,867.94 '

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:m
ed-dk gy, occ lt gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags; scat S

S
 cont;  fast stm

g bl cut, 
bright yel-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk gy, sb 

blky, sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, 
bright bl-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:m
ed-dk gy, occ lt gy, 

sb blky, sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags; scat S

S
 cont;  

fast stm
g bl cut, bright yel-w

h ring

9,940
9,950

9,960
9,970

9,980
9,990

10,000
10,010

10,020
10,030

10,040
10,050

10,060
10,070

10,080
10,090

10,100
10,110

10,120
10,130

10,140
10,150

10,160
10,170

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

M
U

D
 IN

: 9.5+
 W

T
 42 V

IS
4604u

4742u
4183u

4846u
4896u

4035u
C

1: 65.1%
C

2: 16.6%
C

3:  10.5%
C

4:   7.8% R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

79

141
146



T
V

D
 (ft)

7700

6700

T
V

D
: 7,396.37 ' 

Inclination: 90.92 ° 
A

zim
uth: 179.15 ° 

'

M
D

: 10,249 ' 
T

V
D

: 7,395.85 ' 
Inclination: 89.78 ° 
A

zim
uth: 179.25 ° 

V
S

: 2,952.92 '

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk gy, sb 

blky, sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, 
bright bl-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk gy, sb 

blky, sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, 
bright bl-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:m
ed-dk gy, occ lt gy, sb 

blky, sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, 
bright bl-w

h ring

10,160
10,170

10,180
10,190

10,200
10,210

10,220
10,230

10,240
10,250

10,260
10,270

10,280
10,290

10,300
10,310

10,320
10,330

10,340
10,350

10,360
10,370

10,380
10,390

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

M
U

D
 IN

: 9.5+
 W

T
 45 V

IS
4744u

4908u
4944u

4913u
4588u

4376u
C

1: 70.3%
C

2: 15.5%
C

3:   8.6%
C

4:   5.6%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

110

146



T
V

D
 (ft)

7700

6700

T
V

D
 (ft)

7700

6700

M
D

: 10,419 ' 
T

V
D

: 7,395.58 ' 
Inclination: 90.4 ° 
A

zim
uth: 179.88 ° 

V
S

: 3,122.9 '

M
D

: 10,590 ' 
T

V
D

: 7,394.58 ' 
Inclination: 90.27 ° 
A

zim
uth: 179.79 ° 

V
S

: 3,293.88 '

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk 

gy, sb blky, sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast 

stm
g bl cut, bright yel-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright yel-w
h 

ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright yel-w
h 

ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:m
ed-dk gy, occ lt gy, sb 

blky, sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, 
bright bl-w

h ring

10,380
10,390

10,400
10,410

10,420
10,430

10,440
10,450

10,460
10,470

10,480
10,490

10,500
10,510

10,520
10,530

10,540
10,550

10,560
10,570

10,580
10,590

10,600
10,610

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

4935u
4922u

4956u

3824u
4873u
C

1: 70.3%
C

2: 15.5%
C

3:   8.6%
C

4:   5.6%

4829u
C

1: 68.2%
C

2: 15.2%
C

3:   9.3%
C

4:   7.3%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

135
117



T
V

D
 (ft)

7700

6700

T
V

D
 (ft)

7700

6700

M
D

: 10,761 ' 
T

V
D

: 7,392.39 ' 
Inclination: 91.2 ° 
A

zim
uth: 179.98 ° 

V
S

: 3,464.86 '

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright yel-w
h 

ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:lt-m
ed gy, occ dk gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright yel-w
h 

ring

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, m
od calc, reth-w

xy tex; M
R

LS
T

: m
ed-dk gy, sb 

blky, m
ed sft-frm

, slty tex, v calc; , scat tr bent, scat inoc fos,tr pyr frags;  fast stm
g bl cut, 

bright yel-w
h ring

10,600
10,610

10,620
10,630

10,640
10,650

10,660
10,670

10,680
10,690

10,700
10,710

10,720
10,730

10,740
10,750

10,760
10,770

10,780
10,790

10,800
10,810

10,820
10,830

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

4898u

3948u

4894u
4929u

4887u

3188u
4591u
C

1: 68.8%
C

2: 16.0%
C

3:   9.3%
C

4:   5.9%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

148

97



T
V

D
 (ft)

7700

6700

T
V

D
 (ft)

7700

6700

M
D

: 10,845 ' 
T

V
D

: 7,391.1 ' 
Inclination: 90.55 ° 
A

zim
uth: 180.07 ° 

V
S

: 3,548.85 '

M
D

: 10,931 ' 
T

V
D

: 7,390.9 ' 
Inclination: 89.72 ° 
A

zim
uth: 180.45 ° 

V
S

: 3,634.85 '

M
D

: 11,016 ' 
T

V
D

: 7,390.79 ' 
Inclination: 90.43 ° 
A

zim
uth: 180.56 ° 

V
S

: 3,719.85 '

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, m
od calc, reth-w

xy tex; M
R

LS
T

: m
ed-dk gy, sb 

blky, m
ed sft-frm

, slty tex, v calc; , scat tr bent, scat inoc fos,tr pyr frags;  fast stm
g bl 

cut, bright bl-w
h ring

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, m
od calc, reth-w

xy tex; M
R

LS
T

: m
ed-dk gy, sb 

blky, m
ed sft-frm

, slty tex, v calc; , scat tr bent, scat inoc fos,tr pyr frags;  fast stm
g bl cut, 

bright yel-w
h ring

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, m
od calc, reth-w

xy tex; M
R

LS
T

: m
ed-dk gy, sb blky, 

m
ed sft-frm

, slty tex, v calc; , scat tr bent, scat inoc fos,tr pyr frags;  fast stm
g bl cut, bright 

yel-w
h ring

10,820
10,830

10,840
10,850

10,860
10,870

10,880
10,890

10,900
10,910

10,920
10,930

10,940
10,950

10,960
10,970

10,980
10,990

11,000
11,010

11,020
11,030

11,040
11,050

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

M
U

D
 IN

: 9.4+
 W

T
 44 V

IS
M

U
D

 IN
: 9.5+

 W
T

 45 V
IS

4767u
4543u

4665u
4893u

4541u

4171u
C

1: 67.5%
C

2: 15.3%
C

3:   9.4%
C

4:   7.7%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

69

106



T
V

D
 (ft)

7700

6700

M
D

: 11,101 ' 
T

V
D

: 7,390.4 ' 
Inclination: 90.09 ° 
A

zim
uth: 180.79 ° 

V
S

: 3,804.84 '

M
D

: 11,186 ' 
T

V
D

: 7,390.39 ' 
Inclination: 89.93 ° 
A

zim
uth: 180.76 ° 

V
S

: 3,889.84 '

M
D

: 11,271 
T

V
D

: 7,390.47 
Inclination: 89.96 
A

zim
uth: 180.92 

V
S

: 3,974.84 

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, m
od calc, reth-w

xy tex; M
R

LS
T

: m
ed-dk gy, sb blky, 

m
ed sft-frm

, slty tex, v calc; , scat tr bent, scat inoc fos,tr pyr frags;  fast stm
g bl cut, bright 

yel-w
h ring

C
H

K
:lt-m

ed gy, occ dk gy, sb blky, sft, m
od calc, reth-w

xy tex; M
R

LS
T

: m
ed-dk gy, sb 

blky, m
ed sft-frm

, slty tex, v calc;  scat inoc fos,tr pyr frags;  fast stm
g bl cut, bright 

yel-w
h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:m
ed-dk gy, occ lt gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright 
yel-w

h ring

11,040
11,050

11,060
11,070

11,080
11,090

11,100
11,110

11,120
11,130

11,140
11,150

11,160
11,170

11,180
11,190

11,200
11,210

11,220
11,230

11,240
11,250

11,260
11,270

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

M
U

D
 O

U
T

: 9.4+
 W

T
 41 V

IS
M

U
D

 IN
: 9.5+

 W
T

 45 V
IS

4767u
4930u

4865u
4727u

4891u

4065u
C

1: 69.8%
C

2: 15.4%
C

3:   8.9%
C

4:   5.9% R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

154

97

11/19/13



T
V

D
 (ft)

7700

6700

M
D

: 11,271 ' 
T

V
D

: 7,390.47 ' 
Inclination: 89.96 ° 
A

zim
uth: 180.92 ° 

V
S

: 3,974.84 '

M
D

: 11,356 ' 
T

V
D

: 7,391.62 ' 
Inclination: 88.49 ° 
A

zim
uth: 180.35 ° 

V
S

: 4,059.83 '

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:m
ed-dk gy, occ lt gy, sb blky, 

sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright 
yel-w

h ring

M
R

LS
T

: m
ed-dk gy, sb blky, m

ed sft-frm
, slty tex, v calc; C

H
K

:m
ed-dk gy, occ lt gy, sb 

blky, sft, v calc, reth-w
xy tex, scat tr bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright 
yel-w

h ring

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: m

ed-dk 
gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr bent, scat inoc fos,tr 
pyr frags;  fast stm

g bl cut, bright yel-w
h ring

11,260
11,270

11,280
11,290

11,300
11,310

11,320
11,330

11,340
11,350

11,360
11,370

11,380
11,390

11,400
11,410

11,420
11,430

11,440
11,450

11,460
11,470

11,480
11,490

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

M
U

D
 IN

: 9.5+
 W

T
 45 V

IS
4865u

4775u
4831u

4844u
4628u

4751u
M

U
D

 IN
: 9.5 W

T
 45 V

IS

4892u
C

1: 62.9%
C

2: 15.7%
C

3: 10.6%
C

4: 10.7%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

150

123
103



T
V

D
 (ft)

7700

6700

M
D

: 11,526 ' 
T

V
D

: 7,393.64 ' 
Inclination: 90.15 ° 
A

zim
uth: 180.1 ° 

V
S

: 4,229.81 '

M
D

: 11,611 ' 
T

V
D

: 7,393.16 ' 
Inclination: 90.49 ° 
A

zim
uth: 179.88 ° 

V
S

: 4,314.81 '

M
D

: 11,696 ' 
T

V
D

: 7,392.56 ' 
Inclination: 90.33 ° 
A

zim
uth: 180.26 ° 

V
S

: 4,399.8 '

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: m

ed-dk 
gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr bent, scat inoc fos,tr 
pyr frags;  fast stm

g bl cut, bright yel-w
h ring

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: 

m
ed-dk gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr bent, 
scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright yel-w
h ring

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: 

m
ed-dk gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr bent, 
scat inoc fos,tr pyr frags;  m

od stm
g bl cut, pale yel ring

11,480
11,490

11,500
11,510

11,520
11,530

11,540
11,550

11,560
11,570

11,580
11,590

11,600
11,610

11,620
11,630

11,640
11,650

11,660
11,670

11,680
11,690

11,700
11,710

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

4437u
4840u

4421u
4888u

3997u

4775u
M

U
D

 IN
: 9.5 W

T
 44 V

IS

4526u
C

1: 71.0%
C

2: 15.6%
C

3:   8.5%
C

4:   4.9%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

104
109



T
V

D
 (ft)

7700

6700

M
D

: 11,781 ' 
T

V
D

: 7,392.86 ' 
Inclination: 89.26 ° 
A

zim
uth: 179.55 ° 

V
S

: 4,484.8 '

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: 

m
ed-dk gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr bent, 
scat inoc fos,tr pyr frags;  m

od stm
g bl cut, pale yel ring

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: 

m
ed-dk gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr bent, 
scat inoc fos,tr pyr frags;  m

od stm
g bl cut, pale yel ring

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: 

m
ed-dk gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr 
bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright bl-w
h ring

11,700
11,710

11,720
11,730

11,740
11,750

11,760
11,770

11,780
11,790

11,800
11,810

11,820
11,830

11,840
11,850

11,860
11,870

11,880
11,890

11,900
11,910

11,920
11,930

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

4819u
4924u

4928u
4696u

4785u
4437u

4851u
C

1: 69.6%
C

2: 15.6%
C

3:   9.0%
C

4:   5.8%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

96



T
V

D
 (ft)

7700

6700

M
D

: 11,951 ' 
T

V
D

: 7,392.07 ' 
Inclination: 91.27 ° 
A

zim
uth: 180.95 ° 

V
S

: 4,654.78 '

M
D

: 12,036 ' 
T

V
D

: 7,390.52 ' 
Inclination: 90.83 ° 
A

zim
uth: 180.67 ° 

V
S

: 4,739.77 '

M
D

: 12,122 ' 
T

V
D

: 7,390.94 ' 
Inclination: 88.61 ° 
A

zim
uth: 180.16 ° 

V
S

: 4,825.76 '

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; 

M
R

LS
T

: m
ed-dk gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; 
scat tr bent, scat inoc fos,tr pyr frags

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: 

m
ed-dk gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr 
bent, scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright bl-w
h ring

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: m

ed-dk 
gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr bent, scat inoc fos,tr 
pyr frags;  fast stm

g bl cut, bright bl-w
h ring

11,920
11,930

11,940
11,950

11,960
11,970

11,980
11,990

12,000
12,010

12,020
12,030

12,040
12,050

12,060
12,070

12,080
12,090

12,100
12,110

12,120
12,130

12,140
12,150

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

4890u
4601u

2517u

4809u
4522u

4402u
C

1: 69.6%
C

2: 15.3%
C

3:   8.8%
C

4:   6.3%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

111
120



T
V

D
 (ft)

7700

6700

M
D

: 12,292 ' 
T

V
D

: 7,393.96 ' 
Inclination: 89.35 ° 
A

zim
uth: 179.5 ° 

V
S

: 4,995.72 '

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; 

M
R

LS
T

: m
ed-dk gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; 
scat tr bent, scat inoc fos,tr pyr frags

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: 

m
ed-dk gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr bent, 
scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright bl-w
h ring

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: 

m
ed-dk gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr bent, 
scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright bl-w
h ring

12,140
12,150

12,160
12,170

12,180
12,190

12,200
12,210

12,220
12,230

12,240
12,250

12,260
12,270

12,280
12,290

12,300
12,310

12,320
12,330

12,340
12,350

12,360
12,370

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

4913u
4910u

4917u
4840u

4640u
M

U
D

 IN
: 9.5+

 W
T

 44
 V

IS

4790u
C

1: 72.0%
C

2: 15.3%
C

3:   8.2%
C

4:   4.5%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

98



T
V

D
 (ft)

7700

6700

M
D

: 12,450 ' 
T

V
D

: 7,393.67 ' 
Inclination: 90.86 ° 
A

zim
uth: 179.22 ° 

V
S

: 5,153.69 '

M
D

: 12,506 ' 
T

V
D

: 7,392.83 ' 
Inclination: 90.86 ° 
A

zim
uth: 179.22 ° 

V
S

: -5,209.68 '

P
R

O
JE

C
T

IO
N

 T
O

 B
IT

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: 

m
ed-dk gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr bent, 
scat inoc fos,tr pyr frags;  fast stm

g bl cut, bright bl-w
h ring

C
H

K
:m

ed-dk gy, occ lt gy, sb blky, sft, rthy-w
xy tex, v calc; M

R
LS

T
: 

m
ed-dk gy, sb blky, m

od sft-frm
, sl m

ot, slty tex, v calc; scat tr bent, scat 
inoc fos,tr pyr frags;  fast stm

g bl cut, bright bl-w
h ring

12,360
12,370

12,380
12,390

12,400
12,410

12,420
12,430

12,440
12,450

12,460
12,470

12,480
12,490

12,500
12,510

12,520
12,530

12,540
12,550

12,560

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

4881u

2377u
2542u

T
D

 Lateral - 12,506' M
D

11/19/2013 @
 0943 M

S
T

T
hank you for using

C
olum

bine Logging Inc.

2519u
C

1: 44.9%
C

2: 13.0%
C

3: 12.7%
C

4: 29.4%

R
O

P
 (ft/hr)

30 G
A

M
M

A
 (api)

200

0

96


