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250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

210

265

W
O

B
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R
P

M
 110

P
S

I 3320
S

P
M

 95/93

182

G
A

S
 (units)

1500

0 C
1-C

5 (U
nits)

1500

0

G
A

S
 (units)

5000

0 C
1-C

5 (U
nits)

5000

0

G
A

S
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5000

0 C
1-C

5 (U
nits)

5000

0
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Inclination: 44°
 

A
zim

uth: 196° 
T

V
D

: 6,452' 

M
D

: 6,673' 
Inclination: 52°

 
A

zim
uth: 192° 

T
V

D
: 6,514' 

V
S

: -87'

M
D

: 6,763' 
Inclination: 61°

 
A

zim
uth: 187° 

T
V

D
: 6,563' 

V
S

: -12'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

M
R

LS
T

N
 (75%

): m
ed- gry, occ drkr gry-brw

n, v sm
 w

xy-sbw
xy txt, 

sbplty-sl shrp/jggd thru, frm
-hrd, m

ud sptd m
trx, m

od-v calc, no vis 
perm

 or por, C
H

LK
Y

 M
A

R
L (25%

), tr alt B
E

N
T

 w
 pyr nods (phyllo).

M
R

LS
T

N
 (85%

): m
ttld m

ed- gry, occ drkr gry-brw
n, rthy w

xy-sprklng txt ip, sbplty-sl 
shrp/jggd thru, frm

-hrd, m
ud sptd m

trx, v calc, no vis perm
 or por, m

ttld w
 w

hi m
crtc 

spcks to (fossiliferous), C
H

LK
Y

 M
A

R
L (15%

) abn A
R

A
G

 &
 ls calc frag. tr C

H
A

LK
 

N
ew

 T
arg

et 6651' T
V

D
 

N
IO

B
R

A
R

A
 "B

" C
H

A
L

K
 @

 6464' T
V

D
 6599' M

D
N

IO
B

R
A

R
A

 "B
" M

arl @
 6494' T

V
D

 6644' M
D

N
IO

B
R

A
R

A
 "C

" C
h

alk @
 6533' T

V
D

 6708' M
D

N
IO

B
R

A
R

A
 "C

" M
arl @

 6561' T
V

D
 6760' M

D

S
H

 (50%
): drk gry-brw

n, arg, slt rthy, occ slty &
 grtty ip, plty - sb blky, 

occ crb, m
 hrd-frm

, m
 calc, lt gry slty intrbds, LS

 intrbds, M
A

R
L (40%

), 
LS

 (10%
). 

6,550
6,600

6,650
6,700

6,750
6,800

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)
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0

R
O

P
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A

M
M

A
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P
I)

250

0

R
O

P
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1000
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A

M
M

A
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P
I)
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0

W
O

B
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R
P

M
 110

P
S
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S

P
M

 94/93
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G
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S
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G
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S
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G
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S
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G
A

S
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0
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M
D

: 6,853' 
Inclination: 70°

 
A

zim
uth: 185° 

T
V

D
: 6,601' 

V
S

: 69'

M
D

: 6,942' 
Inclination: 76°

 
A

zim
uth: 182° 

T
V

D
: 6,628' 

V
S

: 153'

M
D

: 7,031'
Inclination: 82°
A

zim
uth: 181°

T
V

D
: 6,644'

V
S

: 240'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

LS
 (80%

): v l gry-crm
y w

hi occ lt brw
n, sb 

plty, m
ic xln, S

H
 intrbds, frm

, S
H

 (20%
). 

N
ew

 T
arg

et 6655' T
V

D
 

N
IO

B
R

A
R

A
 "C

" M
arl @

 6561' T
V

D
 6760' M

D
F

o
rt H

ays L
im

esto
n

e @
 6623' T

V
D

 6927' M
D

LS
 (95%

): v l gry-crm
y w

hi occ lt brw
n, sb 

plty, m
ic xln, S

H
 intrbds, frm

, S
H

 (5%
). 

C
o

d
ell S

an
d

sto
n

e @
 6648' T

V
D

 7073' M
D

S
S

: (95%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (5%
)

6,800
6,850

6,900
6,950
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R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)
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0

R
O

P
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M
M

A
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P
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0

R
O

P
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M
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A
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P
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0

W
O

B
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R
P

M
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S
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S

P
M
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G
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S
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G
A

S
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5000
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A

S
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0
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M
D

: 7,031' 
Inclination: 82°

 
A

zim
uth: 181° 

T
V

D
: 6,644' 

V
S

: 240'

M
D

: 7,120' 
Inclination: 87°

 
A

zim
uth: 180° 

T
V

D
: 6,653' 

V
S

: 327'

M
D

: 7,210' 
Inclination: 90°

 
A

zim
uth: 179° 

T
V

D
: 6,655' 

V
S

: 416'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

N
ew

 T
arg

et 6655' T
V

D
 

S
S

: (90%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (10%
)

C
o

d
ell S

S
C

o
d

ell S
an

d
sto

n
e @

 6648' T
V

D
 7073' M

D

S
S

: (90%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (10%
)

L
an

d
ed

 C
u

rve o
n

 
2/13/2018 @

 7210' 
M

D
 6655' T

V
D

S
S

: (95%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (5%
)

7,000
7,050

7,100
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R
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A
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P
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0
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W
O

B
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R
P

M
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S
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S

P
M
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M
D

: 7,298' 
Inclination: 90°

 
A

zim
uth: 176° 

T
V

D
: 6,655' 

V
S

: 502'

M
D

: 7,387' 
Inclination: 90°

 
A

zim
uth: 176° 

T
V

D
: 6,655' 

V
S

: 588'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
S

: (90%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (10%
)

S
S

: (95%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (5%
)

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.

7,200
7,250

7,300
7,350

7,400
7,450

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
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P
I)
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P
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W
O
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R
P

M
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S
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S

P
M
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G
A

S
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5000
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G
A

S
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5000
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5 (U
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5000

0
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M
D

: 7,476' 
Inclination: 90°

 
A

zim
uth: 177° 

T
V

D
: 6,655' 

V
S

: 675'

M
D

: 7,564' 
Inclination: 90°

 
A

zim
uth: 177° 

T
V

D
: 6,655' 

V
S

: 760'

M
D

: 7,656' 
Inclination: 90°

 
A

zim
uth: 179° 

T
V

D
: 6,655' 

V
S

: 850'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

C
o

d
ell S

S

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.
S

S
: (90%

) m
ed gy-brn, sb rnd-rnd, vf-f gr, m

od-w
 srt, m

od frm
-frm

, brit ip, sl spec, sl 
calc, dom

 grn spprd, cly infill, tr S
LT

Y
 S

H
, A

R
G

 S
ILT

Y
 S

S
: (10%

)

S
S

: (85%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (15%
)

7,450
7,500

7,550
7,600

7,650

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0
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117

129
W

O
B

 10.4K
R

P
M

 110
P

S
I 3154

S
P

M
 94/93

G
A

S
 (units)

5000

0 C
1-C

5 (U
nits)

5000

0

G
A

S
 (units)

5000

0 C
1-C

5 (U
nits)

5000

0
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M
D

: 7,745' 
Inclination: 90°

 
A

zim
uth: 181° 

T
V

D
: 6,655' 

V
S

: 938'

M
D

: 7,833' 
Inclination: 90°

 
A

zim
uth: 183° 

T
V

D
: 6,655' 

V
S

: 1,025'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
S

: (85%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (15%
)

S
S

: (85%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (15%
)

S
S

: (90%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (10%
)

7,650
7,700

7,750
7,800

7,850
7,900

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

138
W

O
B

 18.4K
R

P
M

 110
P

S
I 3820

S
P

M
 94/93

122
W

O
B

 17.4K
R

P
M

 110
P

S
I 3858

S
P

M
 94/93

G
A

S
 (units)

5000

0 C
1-C

5 (U
nits)

5000

0

G
A

S
 (units)

5000

0 C
1-C

5 (U
nits)

5000

0

G
A

S
 (units)

5000

0 C
1-C

5 (U
nits)

5000

0
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M
D

: 7,924' 
Inclination: 91°

 
A

zim
uth: 183° 

T
V

D
: 6,654' 

V
S

: 1,115'

M
D

: 8,013' 
Inclination: 90°

 
A

zim
uth: 185° 

T
V

D
: 6,654' 

V
S

: 1,204'

M
D

: 8,103' 
Inclination: 90°

 
A

zim
uth: 186° 

T
V

D
: 6,653' 

V
S

: 1,294'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
S

: (90%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (10%
)

S
S

: (95%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (5%
)

S
S

: (95%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (5%
)

C
o

d
ell S

S

7,900
7,950

8,000
8,050

8,100

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)
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A

M
M

A
 (A

P
I)
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R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
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P
I)
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0
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W

O
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 17.4K
R

P
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 110
P

S
I 3858

S
P

M
 94/93
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W

O
B

 16.5K
R

P
M
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P

S
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S
P

M
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G
A

S
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5000

0 C
1-C

5 (U
nits)

5000

0

G
A

S
 (units)

5000
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1-C

5 (U
nits)

5000
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G
A

S
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5000
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nits)

5000

0

M
U

D
 W

T
 IN

 9.0+
 V

IS
 46

3806u
3514u

3550u



M
D

: 8,193' 
Inclination: 90°

 
A

zim
uth: 183° 

T
V

D
: 6,652' 

V
S

: 1,383'

M
D

: 8,284' 
Inclination: 90°

 
A

zim
uth: 179° 

T
V

D
: 6,651' 

V
S

: 1,473'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
S

: (95%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (5%
)

S
S

: (95%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (5%
)

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.

8,100
8,150

8,200
8,250

8,300

R
O

P
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M
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P
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M
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P
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R
O

P
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1000

0 G
A

M
M

A
 (A

P
I)
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0
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W

O
B
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P
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P

S
I 3866

S
P

M
 94/93
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G
A

S
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5000
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5 (U
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G
A

S
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nits)

8000

0

G
A

S
 (units)

5000

0 C
1-C

5 (U
nits)

5000

0

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

3550u

G
A

S
 S

C
A

LE
 C

H
A

N
G

E

3002u
2917u



M
D

: 8,373' 
Inclination: 90°

 
A

zim
uth: 175° 

T
V

D
: 6,651' 

V
S

: 1,560'

M
D

: 8,464' 
Inclination: 90°

 
A

zim
uth: 176° 

T
V

D
: 6,651' 

V
S

: 1,648'

M
D

: 8,554' 
Inclination: 90°

 
A

zim
uth: 176° 

T
V

D
: 6,651' 

V
S

: 1,735'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

C
o

d
ell S

S

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.
S

S
: (100%

) m
ed gy-brn, sb rnd-rnd, vf-f gr, m

od-w
 srt, m

od frm
-frm

, brit ip, sl 
spec, sl calc, dom

 grn spprd, cly infill, tr S
LT

Y
 S

H
, A

R
G

 S
ILT

Y
 S

S
.

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.

8,300
8,350

8,400
8,450

8,500
8,550

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

126

112
116

W
O

B
 12.3K

R
P

M
 108

P
S

I 3684
S

P
M

 95/93

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

2917u
3560u

4009u



M
D

: 8,643' 
Inclination: 90°

 
A

zim
uth: 177° 

T
V

D
: 6,651' 

V
S

: 1,822'

M
D

: 8,733' 
Inclination: 90°

 
A

zim
uth: 177° 

T
V

D
: 6,651' 

V
S

: 1,910'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.
S

S
: (95%

) m
ed gy-brn, sb rnd-rnd, vf-f gr, m

od-w
 srt, m

od frm
-frm

, brit ip, sl 
spec, sl calc, dom

 grn spprd, cly infill, tr S
LT

Y
 S

H
, A

R
G

 S
ILT

Y
 S

S
: (5%

)
S

S
: (95%

) m
ed gy-brn, sb rnd-rnd, vf-f gr, m

od-w
 srt, m

od frm
-frm

, brit ip, sl 
spec, sl calc, dom

 grn spprd, cly infill, tr S
LT

Y
 S

H
, A

R
G

 S
ILT

Y
 S

S
: (5%

)

8,550
8,600

8,650
8,700

8,750

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 19.7K

R
P

M
 110

P
S

I 3958
S

P
M

 94/93

114
108

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

M
U

D
 W

T
 IN

 9.1 V
IS

 47

3968u
3899u



M
D

: 8,822' 
Inclination: 90°

 
A

zim
uth: 178° 

T
V

D
: 6,651' 

V
S

: 1,996'

M
D

: 8,914' 
Inclination: 90°

 
A

zim
uth: 179° 

T
V

D
: 6,651' 

V
S

: 2,087'

M
D

: 9,004'
Inclination: 90°
A

zim
uth: 179°

T
V

D
: 6,651'

V
S

: 2,175'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
S

: (95%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (5%
)

S
S

: (95%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (5%
)

S
S

: (90%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (10%
)

C
o

d
ell S

S

8,750
8,800

8,850
8,900

8,950
9,000

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

124
W

O
B

 20.1K
R

P
M

 108
P

S
I 4039

S
P

M
 94/93

132

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

4120u
3962u



M
D

: 9,004' 
Inclination: 90°

 
A

zim
uth: 179° 

T
V

D
: 6,651' 

V
S

: 2,175'

M
D

: 9,095' 
Inclination: 90°

 
A

zim
uth: 179° 

T
V

D
: 6,651' 

V
S

: 2,264'

M
D

: 9,185' 
Inclination: 90°

 
A

zim
uth: 178° 

T
V

D
: 6,650' 

V
S

: 2,352'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.
S

S
: (100%

) m
ed gy-brn, sb rnd-rnd, vf-f gr, m

od-w
 srt, m

od frm
-frm

, brit ip, sl 
spec, sl calc, dom

 grn spprd, cly infill, tr S
LT

Y
 S

H
, A

R
G

 S
ILT

Y
 S

S
.

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.

C
o

d
ell S

S

9,000
9,050

9,100
9,150

9,200

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

175

108
W

O
B

 20.6K
R

P
M

 108
P

S
I 4091

S
P

M
 94/93

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

3993u
3452u

3066u



M
D

: 9,275' 
Inclination: 90°

 
A

zim
uth: 178° 

T
V

D
: 6,650' 

V
S

: 2,441'

M
D

: 9,365' 
Inclination: 90°

 
A

zim
uth: 177° 

T
V

D
: 6,649' 

V
S

: 2,528'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.
S

S
: (100%

) m
ed gy-brn, sb rnd-rnd, vf-f gr, m

od-w
 srt, m

od frm
-frm

, brit ip, sl 
spec, sl calc, dom

 grn spprd, cly infill, tr S
LT

Y
 S

H
, A

R
G

 S
ILT

Y
 S

S
.

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.

9,200
9,250

9,300
9,350

9,400

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

112
133

104
W

O
B

 7.5K
R

P
M

 108
P

S
I 3260

S
P

M
 95/93

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

M
U

D
 W

T
 IN

 9.1+
 V

IS
 47

3066u
3403u

3670u



M
D

: 9,457' 
Inclination: 90°

 
A

zim
uth: 178° 

T
V

D
: 6,649' 

V
S

: 2,618'

M
D

: 9,546' 
Inclination: 90°

 
A

zim
uth: 177° 

T
V

D
: 6,649' 

V
S

: 2,705'

M
D

: 9,634' 
Inclination: 90°

 
A

zim
uth: 178° 

T
V

D
: 6,649' 

V
S

: 2,791'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.
S

S
: (100%

) m
ed gy-brn, sb rnd-rnd, vf-f gr, m

od-w
 srt, m

od frm
-frm

, brit ip, sl 
spec, sl calc, dom

 grn spprd, cly infill, tr S
LT

Y
 S

H
, A

R
G

 S
ILT

Y
 S

S
.

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.

C
o

d
ell S

S

9,400
9,450

9,500
9,550

9,600
9,650

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

104

127

W
O

B
 19.1K

R
P

M
 108

P
S

I 4007
S

P
M

 94/93

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

M
U

D
 W

T
 IN

 9.2 V
IS

 48

3674u
3680u



M
D

: 9,720' 
Inclination: 90°

 
A

zim
uth: 180° 

T
V

D
: 6,649' 

V
S

: 2,875'

M
D

: 9,812' 
Inclination: 90°

 
A

zim
uth: 181° 

T
V

D
: 6,649' 

V
S

: 2,966'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
S

: (90%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (10%
)

S
S

: (100%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl 

spec, sl calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

.

S
S

: (90%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (10%
)

9,650
9,700

9,750
9,800

9,850

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

122

W
O

B
 19.1K

R
P

M
 108

P
S

I 4015
S

P
M

 94/93

116

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

3267u
3737u



M
D

: 9,902' 
Inclination: 90°

 
A

zim
uth: 182° 

T
V

D
: 6,649' 

V
S

: 3,055'

M
D

: 9,994' 
Inclination: 90°

 
A

zim
uth: 181° 

T
V

D
: 6,649' 

V
S

: 3,146'

M
D

: 10,084' 
Inclination: 90°

 
A

zim
uth: 184° 

T
V

D
: 6,649' 

V
S

: 3,236'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
S

: (90%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (10%
)

S
S

: (70%
) m

ed gy-brn, sb rnd-rnd, vf-f gr, m
od-w

 srt, m
od frm

-frm
, brit ip, sl spec, sl 

calc, dom
 grn spprd, cly infill, tr S

LT
Y

 S
H

, A
R

G
 S

ILT
Y

 S
S

: (30%
)

S
LT

Y
 S

H
 (75%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (25%

)

C
o

d
ell S

S

9,850
9,900

9,950
10,000

10,050
10,100

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

115

204

W
O

B
 28.9K

R
P

M
 111

P
S

I 4273
S

P
M

 94/93

W
O

B
 12.3K

R
P

M
 112

P
S

I 3876
S

P
M

 95/93

185

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

G
A

S
 (units)

5000

0 C
1-C

5 (U
nits)

5000

0

G
A

S
 (units)

8000

0 C
1-C

5 (U
nits)

8000

0

G
A

S
 (units)

5000

0 C
1-C

5 (U
nits)

5000

0

M
U

D
 W

T
 IN

 9.2 V
IS

 48

2972u
1647u

D
an K

abala on T
our



M
D

: 10,172' 
Inclination: 91°

 
A

zim
uth: 185° 

T
V

D
: 6,648' 

V
S

: 3,323'

M
D

: 10,262' 
Inclination: 91°

 
A

zim
uth: 185° 

T
V

D
: 6,647' 

V
S

: 3,413'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
LT

Y
 S

H
 (95%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (5%

)
S

LT
Y

 S
H

 (95%
): m

ed gry-m
ed gry brw

n, arg, slt rthy, occ slty &
 grtty ip, plty - 

sb blky, occ crb, m
 hrd-frm

, calc, lt gry slty intrbds &
 LS

 intrbds, S
S

: (5%
)

S
LT

Y
 S

H
 (100%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (tr)

10,100
10,150

10,200
10,250

10,300

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 12.3K

R
P

M
 112

P
S

I 3876
S

P
M

 95/93

W
O

B
 11.2K

R
P

M
 110

P
S

I 3268
S

P
M

 95/93

160
200

G
A

S
 (units)

5000

0 C
1-C

5 (U
nits)

5000
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G
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nits)

5000

0

G
A

S
 (units)

5000

0 C
1-C

5 (U
nits)

5000

0

1465u
1487u



M
D

: 10,351' 
Inclination: 91°

 
A

zim
uth: 183° 

T
V

D
: 6,646' 

V
S

: 3,502'

M
D

: 10,440' 
Inclination: 91°

 
A

zim
uth: 181° 

T
V

D
: 6,645' 

V
S

: 3,590'

M
D

: 10,529' 
Inclination: 90°

 
A

zim
uth: 180° 

T
V

D
: 6,644' 

V
S

: 3,678'

T
V

D
 (ft)
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T
V

D
 (ft)
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T
V

D
 (ft)
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6000

N
ew

 T
arg

et 6645' T
V

D
 

S
LT

Y
 S

H
 (100%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (tr)

S
LT

Y
 S

H
 (100%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (tr)

S
LT

Y
 S

H
 (100%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (tr)

C
o

d
ell S

S
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1314u

1957u
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M
D

: 10,618' 
Inclination: 90°

 
A

zim
uth: 179° 

T
V

D
: 6,644' 

V
S

: 3,765'

M
D

: 10,709' 
Inclination: 90°

 
A

zim
uth: 178° 

T
V

D
: 6,644' 

V
S

: 3,855'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

N
ew

 T
arg

et 6642' T
V

D
 

S
LT

Y
 S

H
 (100%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (tr)

S
LT

Y
 S

H
 (75%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (25%

)
S

LT
Y

 S
H

 (95%
): m

ed gry-m
ed gry brw

n, arg, slt rthy, occ slty &
 grtty ip, plty - 

sb blky, occ crb, m
 hrd-frm

, calc, lt gry slty intrbds &
 LS

 intrbds, S
S

: (5%
)
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M
D

: 10,799' 
Inclination: 90°

 
A

zim
uth: 177° 

T
V

D
: 6,644' 

V
S

: 3,942'

M
D

: 10,888' 
Inclination: 91°

 
A

zim
uth: 177° 

T
V

D
: 6,644' 

V
S

: 4,029'

M
D

: 10,979' 
Inclination: 91°
A

zim
uth: 177°

T
V

D
: 6,643' 

V
S

: 4,118'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

N
ew

 T
arg

et 6642' T
V

D
 

S
LT

Y
 S

H
 (95%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (5%

)

S
LT

Y
 S

H
 (100%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (tr)

S
LT

Y
 S

H
 (95%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (5%

)
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1176u
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Inclination: 91°
 

A
zim

uth: 177° 

M
D

: 11,068' 
Inclination: 91°

 
A

zim
uth: 177° 

T
V

D
: 6,642' 

V
S

: 4,205'

M
D

: 11,157' 
Inclination: 91°

 
A

zim
uth: 177° 

T
V

D
: 6,641' 

V
S

: 4,292'

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

T
V

D
 (ft)

7000

6000

S
LT

Y
 S

H
 (95%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (5%

)
S

LT
Y

 S
H

 (100%
): m

ed gry-m
ed gry brw

n, arg, slt rthy, occ slty &
 grtty ip, plty - 

sb blky, occ crb, m
 hrd-frm

, calc, lt gry slty intrbds &
 LS

 intrbds, S
S

: (tr)

C
o

d
ell S

S

S
LT

Y
 S

H
 (90%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (10%

)
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P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
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P
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M
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A
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P
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R
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P
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M
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A
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P
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0

W
O

B
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R
P

M
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S
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S

P
M
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G
A

S
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1-C

5 (U
nits)
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G
A

S
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5 (U
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G
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S
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M
D

: 11,246' 
Inclination: 91°

 
A

zim
uth: 176° 

T
V

D
: 6,640' 

V
S

: 4,378'

M
D

: 11,305' 
Inclination: 91°

 
A

zim
uth: 176° 

T
V

D
: 6,639' 

V
S

: 4,436'

M
D

: 11,330' 
Inclination: 91°

 
A

zim
uth: 176° 

T
V

D
: 6,639' 

V
S

: 4,460'

T
V

D
 (ft)

7000
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T
V

D
 (ft)

7000
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T
V

D
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S
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”
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prings “B

”
N
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” C
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N
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" M
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iobrara "C
" C
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N

iobrara "C
" M
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F

t. H
ays Lim
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C

odell S
andstone

6332
6240

6390
6294

6447
6344

6492
6383

6513
6399

6599
6464

6644
6494

6708
6533

6760
6561

6927
6623

7073
6648

M
D

            T
V

D

S
LT

Y
 S

H
 (95%

): m
ed gry-m

ed gry brw
n, arg, slt rthy, occ slty &

 grtty ip, plty - 
sb blky, occ crb, m

 hrd-frm
, calc, lt gry slty intrbds &

 LS
 intrbds, S

S
: (5%

)
B
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s U

p S
am
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P
T

B
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R
O

P
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A

M
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A
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P
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P
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P
I)

250

0

T
h
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u
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D
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llem
en
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o

n
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c

D
M

T
D
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D

 @
 07:30 02/14/2018
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R
P
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M
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G
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S
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D
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R

o
b
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F
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n
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o
p
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 b
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M
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n
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reek)

1525u
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B
it #2: S

ecurity, T
Y

P
E

: G
T

55, S
E

R
IA

L #: 
12990563 IN

 @
 1636' M

D
 out on 2/14/2018 @

 
11330' M

D
 drill 26.7 hrs on B

it.


