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tex, v sl calc
S

H
Y

 S
S

: lt - m
edgy, f gr, sb ang - sb rd, py 

srt, brit clus,  p por, calc cm
t, sm

e glau incl

S
LT

Y
 S

H
: lt gy - lt gy brn, sm

e m
ed gy, frm

 - 
m

od hd, plty - sb plty, occ  sb blky, slty - grty  
tex, v sl calc
S

H
Y

 S
S

: lt - m
edgy, f gr, sb ang - sb rd, py 

srt, brit clus,  p por, calc cm
t, sm

e glau incl

M
D

: 6,673'  
T

V
D

: 6,522.22'  
Inclination: 38.85

°  
A

zim
uth: 231°  

V
S

: 321.76' 

M
D

: 6,721'  
T

V
D

: 6,559.64'  
Inclination: 38.71
A

zim
uth: 229.84

V
S

: 346.33' 

S
LT

Y
 S

H
: lt gy - lt gy brn, sm

e m
ed gy, frm

 - 
m

od hd, plty - sb plty, occ  sb blky, slty - grty  
tex, v sl calc
S

H
Y

 S
S

: lt - m
edgy, f gr, sb ang - sb rd, py 

srt, brit clus,  p por, calc cm
t, sm

e glau incl

S
LT

Y
 S

H
: lt gy - lt gy brn, sm

e m
ed gy, frm

 - 
m

od hd, plty - sb plty, occ  sb blky, slty - grty  
tex, v sl calc
S

H
Y

 S
S

: lt - m
edgy, f gr, sb ang - sb rd, py 

srt, brit clus,  p por, calc cm
t, sm

e glau incl

<
<

S
cale C

hange>
>

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

6,640
6,650

6,660
6,670

6,680
6,690

6,700
6,710

6,720
6,730

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

N
O

 G
A

S
 D

U
E

 T
O

 P
U

M
P

 IS
S

U
E

S

1806u
2039u

1951u

1524u
C

1: 96.8%
C

2: 1.9%
C

3: 0.9%
C

4: 0.4%

G
A

M
M

A
 (units)

250

0

149
99

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.70/9.50

V
IS

: 33/33   IN
/O

U
T

M
U

D
 W

T
: 9.90/9.70

V
IS

: 34/33   IN
/O

U
T

410



T
V

D
 (ft)

6850

6450

T
V

D
 (ft)

7050

6650

T
V

D
 (ft)

6850

6450

'  
Inclination: 38.71

°  
A

zim
uth: 229.84

°  

S
LT

Y
 S

H
: lt gy - lt gy brn, sm

e m
ed gy, frm

 - 
m

od hd, plty - sb plty, occ  sb blky, slty - grty  
tex, v sl calc
S

H
Y

 S
S

: lt - m
edgy, f gr, sb ang - sb rd, py 

srt, brit clus,  p por, calc cm
t, sm

e glau incl

S
LT

Y
 S

H
: lt gy - lt gy brn, sm

e m
ed gy, frm

 - 
m

od hd, plty - sb plty, occ  sb blky, slty - grty  
tex, v sl calc

S
LT

Y
 S

H
: lt gy - lt gy brn, sm

e m
ed gy, frm

 - 
m

od hd, plty - sb plty, occ  sb blky, slty - grty  
tex, v sl calc, abnt bent

M
D

: 6,911'  
T

V
D

: 6,696.59'  
Inclination: 50.79

°  
A

zim
uth: 212.86

°  
V

S
: 464.09' 

S
LT

Y
 S

H
: pred lt gy brn, sm

e m
ed gy, frm

 - m
od hd, plty - sb plty, occ  sb blky, slty - grty  tex, 

v sl calc
M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, sb plty - plty, slty - grty tex 

C
H

K
: pred tan w

i w
h, sm

e ltgy, m
ot, lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc, abnt 

bent, no fos frag

M
D

: 6,816'  
T

V
D

: 6,631.53'  
Inclination: 44.05

°  
A

zim
uth: 221.85

°  
V

S
: 400.35' 

S
haron S

prings M
arker @

6,843' M
D

; 6,650' T
V

D

M
D

: 6,768'  
T

V
D

: 6,595.94'  
Inclination: 40.22

°  
A

zim
uth: 223.7°  

V
S

: 371.79' 

<
<

S
cale C

hange>
>

N
iobrara T

op @
6,859' M

D
; 6,662' T

V
D

N
io A

 C
halk T

op @
6,883' M

D
; 6,678' T

V
D

N
io A

 M
arl T

op @
6,898' M

D
; 6,688' T

V
D

M
D

: 6,958
T

V
D

: 6,724.98
Inclination: 54.88
A

zim
uth: 208.6

V
S

: 500.18

M
D

: 6,863'  
T

V
D

: 6,664.73'  
Inclination: 46.07

°  
A

zim
uth: 218.79

°  
V

S
: 430.48' 

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

6,860
6,870

6,880
6,890

6,900
6,910

6,920
6,930

6,940
6,950

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

1951u
2040u

2002u

4173u

3320u
C

1: 68.1%
C

2: 17.3%
C

3: 9.9%
C

4: 4.7%

G
A

M
M

A
 (units)

250

0

230
341

436
201

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 10.20/10.15

V
IS

: 33/34   IN
/O

U
T

156



T
V

D
 (ft)

7050

6650

M
R

L: lt - m
ed gy, occ blk, sft - m

od hd, sb 
plty - plty, slty - grty tex 
C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, lam
, sft 

- frm
, sb plty - sb blky, rthy tex, v calc, sm

e 
bent, tr fos frag

M
R

L: lt - m
ed gy, occ blk, sft - m

od hd, sb 
plty - plty, slty - grty tex 
C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, lam
, sft 

- frm
, sb plty - sb blky, rthy tex, v calc, sm

e 
bent, tr fos frag

M
R

L: lt - m
ed gy, occ blk, sft - m

od hd, sb 
plty - plty, slty - grty tex 
C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, lam
, sft 

- frm
, sb plty - sb blky, rthy tex, v calc, sm

e 
bent, tr fos frag

C
H

K
: pred tan w

i w
h, sm

e ltgy, m
ot, lam

, sft 
- frm

, sb plty - sb blky, rthy tex, v calc
M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, sb 

plty - plty, slty - grty tex, sm
e bent, tr fos frag

M
R

L: lt - m
ed gy, occ blk, sft - m

od hd, sb 
plty - plty, slty - grty tex 
C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, lam
, sft 

- frm
, sb plty - sb blky, rthy tex, v calc, sm

e 
bent, tr fos frag

M
D

: 7,148'  
T

V
D

: 6,814.57'  
Inclination: 68.81

°  
A

zim
uth: 191.14

°  
V

S
: 666' 

S
LT

Y
 S

H
: pred lt gy brn, sm

e m
ed gy, frm

 - m
od hd, plty - sb plty, occ  sb blky, slty - grty  tex, 

v sl calc
M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, sb plty - plty, slty - grty tex 

C
H

K
: pred tan w

i w
h, sm

e ltgy, m
ot, lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc, abnt 

bent, no fos frag

N
io B

 C
halk T

op @
7,083' M

D
; 6,789' T

V
D

M
D

: 6,958'  
T

V
D

: 6,724.98'  
Inclination: 54.88

°  
A

zim
uth: 208.6°  

V
S

: 500.18' 

M
D

: 7,006'  
T

V
D

: 6,751.33'  
Inclination: 58.55

°  
A

zim
uth: 205.08

°  
V

S
: 539.47' 

B
 M

arl

B
 C

halk

A
 M

arl

M
D

: 7,102'  
T

V
D

: 6,796.56'  
Inclination: 65.1

°  
A

zim
uth: 194.74

°  
V

S
: 623.72' 

M
D

: 7,054'  
T

V
D

: 6,775.15'  
Inclination: 61.95

°  
A

zim
uth: 199.72

°  
V

S
: 580.8' 

N
io B

 M
arl T

op @
7,170' M

D
; 6,822' T

V
D

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

7,080
7,090

7,100
7,110

7,120
7,130

7,140
7,150

7,160
7,170

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

4175u
3808u

4368u
4202u

2930u
C

1: 66.1%
C

2: 17.2%
C

3: 10.4%
C

4: 6.3%

G
A

M
M

A
 (units)

250

0

297
65

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 10.30/10.15

V
IS

: 34/35   IN
/O

U
T

M
U

D
 W

T
: 10.45/10.35

V
IS

: 35/35   IN
/O

U
T

312
4/13/2014, M

ud W
t: 10.50, F

V
is: 36

P
V

is: 13, Y
P

: 8, G
E

LS
: 3/8/17, A

P
I F

ilt: 7.2
C

A
K

E
: 1/0, pH

: 8.8, C
l: 700, C

a: 60
155

211



T
V

D
 (ft)

7050

6650

M
R

L: lt - m
ed gy, occ blk, sft - m

od hd, sb 
plty - plty, slty - grty tex 
C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, lam
, sft 

- frm
, sb plty - sb blky, rthy tex, v calc, sm

e 
bent, tr fos frag

M
R

L: lt - m
ed gy, occ blk, sft - m

od hd, sb 
plty - plty, slty - grty tex 
C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, lam
, sft 

- frm
, sb plty - sb blky, rthy tex, v calc, sm

e 
bent, sm

e fos frag

M
R

L: lt - m
ed gy, occ blk, sft - m

od hd, sb 
plty - plty, slty - grty tex 
C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, lam
, sft 

- frm
, sb plty - sb blky, rthy tex, v calc, abnt 

bent, sm
e fos frag

M
R

L: lt - m
ed gy, occ blk, sft - m

od hd, sb 
plty - plty, slty - grty tex 
C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, lam
, sft 

- frm
, sb plty - sb blky, rthy tex, v calc, tr bent, 

tr fos frag

C
H

K
: pred tan w

i w
h, sm

e ltgy, m
ot, lam

, sft 
- frm

, sb plty - sb blky, rthy tex, v calc, tr bent, 
tr fos frag
M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, sb 

plty - plty, slty - grty tex

T
O

O
H

 @
 7,418' M

D
 to run 7" casing

M
D

: 7,338'  
T

V
D

: 6,862.42'  
Inclination: 80.75

°  
A

zim
uth: 184.29

°  
V

S
: 847.69' 

B
 C

halk

B
 M

arl

C
 C

halk

M
D

: 7,364'  
T

V
D

: 6,866.21'  
Inclination: 82.49

°  
A

zim
uth: 183.34

°  
V

S
: 872.9' 

N
io C

 C
halk T

op @
7,269' M

D
; 6,849' T

V
D

M
D

: 7,196'  
T

V
D

: 6,830.35'  
Inclination: 72.79

°  
A

zim
uth: 189.05

°  
V

S
: 711.13' 

M
D

: 7,243'  
T

V
D

: 6,843.01'  
Inclination: 75.97

°  
A

zim
uth: 186.99

°  
V

S
: 756.02' 

N
io B

 M
arl T

op @
7,170' M

D
; 6,822' T

V
D

M
D

: 7,291'  
T

V
D

: 6,853.79'  
Inclination: 78.08

°  
A

zim
uth: 185.73

°  
V

S
: 802.23' 

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

7,300
7,310

7,320
7,330

7,340
7,350

7,360
7,370

7,380
7,390

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

3331u
3110u

2364u

4047u
3668u

3753u

3318u
C

1: 64.1%
C

2: 17.9%
C

3: 11.3%
C

4: 6.8%

G
A

M
M

A
 (units)

250

0
<

<
N

o G
am

m
a Inside C

asing>
>

136
136

69

158

R
O

P
 (ft/hr)

600

0

4/13/2014, M
ud W

t: 10.50, F
V

is: 36
P

V
is: 13, Y

P
: 8, G

E
LS

: 3/8/17, A
P

I F
ilt: 7.2

C
A

K
E

: 1/0, pH
: 8.8, C

l: 700, C
a: 60

211

54

239



T
V

D
 (ft)

7050

6650

T
V

D
 (ft)

7050

6650

C
H

K
: pred tan w

i w
h, sm

e ltgy, m
ot, lam

, sft 
- frm

, sb plty - sb blky, rthy tex, v calc, tr bent, 
tr fos frag
M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, sb 

plty - plty, slty - grty tex

50' S
am

ple Interval @
 7,450' M

D
T

O
O

H
 @

 7,418' M
D

 to run 7" casing

M
D

: 7,418'  
T

V
D

: 6,870.77'  
Inclination: 87.81

°  
A

zim
uth: 181.15

°  
V

S
: 925.3' 

80%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v 

calc, tr bent, tr fos frag
20%

 M
R

L: lt - m
ed gy, occ blk, sft - m

od hd, 
sb plty - plty, slty - grty tex

B
it D

ata 
B

it #: 3 
T

ype: V
arel 

M
odel: V

S
513D

  
S

ize: 6.12"  
D

epth In: 7,418
'  

Jets: 5x13

M
D

: 7,605'  
T

V
D

: 6,877.01
Inclination: 89.32
A

zim
uth: 178.8

V
S

: 1,105.45' 

30%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

70%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, tr bent, tr fos frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, tr bent, tr fos frag

40%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

60%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, tr bent, tr fos frag

M
D

: 7,478'  
T

V
D

: 6,874.89'  
Inclination: 88.77

°  
A

zim
uth: 179.99

°  
V

S
: 983.31' 

50%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v 

calc, tr bent, tr fos frag
50%

 M
R

L: lt - m
ed gy, occ blk, sft - m

od hd, 
sb plty - plty, slty - grty tex

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

7,520
7,530

7,540
7,550

7,560
7,570

7,580
7,590

7,600
7,610

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

2364u
2907u

2320u

424u
C

1: 65.1%
C

2: 19.5%
C

3: 11.1%
C

4: 4.3%

G
A

M
M

A
 (units)

250

0

G
A

M
M

A
 (units)

250

0

87
<

<
N

o G
am

m
a Inside C

asing>
>

118
43

50

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

4/14/2014
4/13/2014

4/15/2014

340
4/15/2014, M

ud W
t: 9.40, F

V
is: 29

P
V

is: 4, Y
P

: 6, G
E

LS
: 2/4/7, A

P
I F

ilt: 13.0
C

A
K

E
: 1/0, pH

: 8.1, C
l: 800, C

a: 40



T
V

D
 (ft)

7050

6650

T
V

D
 (ft)

7050

6650

T
V

D
: 6,877.01'  

Inclination: 89.32
°  

A
zim

uth: 178.8°  
V

S
: 1,105.45' 

M
D

: 7,699'  
T

V
D

: 6,878.15'  
Inclination: 89.29

°  
A

zim
uth: 177.73

°  
V

S
: 1,195.34' 

M
D

: 7,794'  
T

V
D

: 6,879.35'  
Inclination: 89.26

°  
A

zim
uth: 178.57

°  
V

S
: 1,286.12' 

40%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

60%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, tr bent, tr fos frag

60%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

40%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, tr bent, tr fos frag

50%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

50%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, tr bent, tr fos frag

30%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

70%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, tr bent, tr fos frag

20%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

80%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, tr bent, tr fos frag

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

7,740
7,750

7,760
7,770

7,780
7,790

7,800
7,810

7,820
7,830

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

2940u
3086u

3170u
C

1: 63.3%
C

2: 19.4%
C

3: 11.8%
C

4: 5.5%

G
A

M
M

A
 (units)

250

0

G
A

M
M

A
 (units)

250

0

121
43

131

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.35/9.55

V
IS

: 33/32   IN
/O

U
T

151



T
V

D
 (ft)

7050

6650

T
V

D
 (ft)

7050

6650

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, v abnt bent, tr fos 
frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, v abnt bent, tr fos 
frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

M
D

: 7,889'  
T

V
D

: 6,879.92'  
Inclination: 90.06

°  
A

zim
uth: 178.7°  

V
S

: 1,377.15' 

M
D

: 7,984'  
T

V
D

: 6,878.43'  
Inclination: 91.73

°  
A

zim
uth: 179.95

°  
V

S
: 1,468.48' 

20%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

80%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, tr bent, tr fos frag

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

7,960
7,970

7,980
7,990

8,000
8,010

8,020
8,030

8,040
8,050

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

2311u
1920u

2772u

1984u
C

1: 55.3%
C

2: 24.8%
C

3: 19.9%
C

4: 0.0%

G
A

M
M

A
 (units)

250

0

G
A

M
M

A
 (units)

250

0

110
118

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.20/9.20

V
IS

: 30/30   IN
/O

U
T

500



T
V

D
 (ft)

7050

6650

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

M
D

: 8,079'  
T

V
D

: 6,876.97'  
Inclination: 90.03

°  
A

zim
uth: 179.72

°  
V

S
: 1,560.05' 

M
D

: 8,174'  
T

V
D

: 6,877.11'  
Inclination: 89.81

°  
A

zim
uth: 178.97

°  
V

S
: 1,651.4' 

M
D

: 8,268
T

V
D

: 6,877.75
Inclination: 89.41
A

zim
uth: 178.33

V
S

: 1,741.48
B

 M
arl

B
 M

arl

C
 C

halk
C

 C
halk

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

8,180
8,190

8,200
8,210

8,220
8,230

8,240
8,250

8,260
8,270

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

1974u
2391u

2616u
C

1: 60.2%
C

2: 19.8%
C

3: 12.5%
C

4: 7.6%

G
A

M
M

A
 (units)

250

0

162
140

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.20/9.25

V
IS

: 30/30   IN
/O

U
T

64

402



T
V

D
 (ft)

7050

6650

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, v abnt bent, tr fos 
frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, v abnt bent, tr fos 
frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

M
D

: 8,268'  
T

V
D

: 6,877.75'  
Inclination: 89.41

°  
A

zim
uth: 178.33

°  
V

S
: 1,741.48' 

M
D

: 8,363'  
T

V
D

: 6,877.78'  
Inclination: 90.55

°  
A

zim
uth: 179.55

°  
V

S
: 1,832.65' 

M
D

: 8,458'  
T

V
D

: 6,877.2'  
Inclination: 90.15

°  
A

zim
uth: 178.74

°  
V

S
: 1,923.91' 

20%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

80%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

30%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

70%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

C
 C

halk
C

 C
halk

B
 M

arl
B

 M
arl

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

8,400
8,410

8,420
8,430

8,440
8,450

8,460
8,470

8,480
8,490

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

2266u
3537u

2786u

2689u
C

1: 60.1%
C

2: 19.5%
C

3: 12.6%
C

4: 7.8%

G
A

M
M

A
 (units)

250

0
51

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.35/9.40

V
IS

: 31/31   IN
/O

U
T

93

357



T
V

D
 (ft)

7050

6650

20%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

80%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, sm
e bent, tr fos 

frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, sm
e bent, tr fos 

frag

10%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

90%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, sm
e bent, tr fos 

frag

20%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

80%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, abnt bent, tr fos 
frag

20%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

80%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, sm
e bent, tr fos 

frag

M
D

: 8,648'  
T

V
D

: 6,876.33'  
Inclination: 90.46

°  
A

zim
uth: 179.61

°  
V

S
: 2,106.79' 

M
D

: 8,553'  
T

V
D

: 6,876.89'  
Inclination: 90.22

°  
A

zim
uth: 179.89

°  
V

S
: 2,015.26' 

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

8,620
8,630

8,640
8,650

8,660
8,670

8,680
8,690

8,700
8,710

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

2775u
2909u

2833u
C

1: 51.5%
C

2: 19.1%
C

3: 16.1%
C

4: 13.3%
435u
C

1: 49.2%
C

2: 17.5%
C

3: 16.7%
C

4: 16.5%

2774u

G
A

M
M

A
 (units)

250

0

126
132

57

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.30/9.40

V
IS

: 31/31   IN
/O

U
T

359



T
V

D
 (ft)

7050

6650

30%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

70%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, sm
e bent, tr fos 

frag

20%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

80%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, sm
e bent, tr fos 

frag

M
D

: 8,742'  
T

V
D

: 6,875.57'  
Inclination: 90.46

°  
A

zim
uth: 179.76

°  
V

S
: 2,197.34' 

M
D

: 8,837'  
T

V
D

: 6,875.01'  
Inclination: 90.22

°  
A

zim
uth: 179.35

°  
V

S
: 2,288.79' 

40%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

60%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, sm
e bent, tr fos 

frag

40%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

60%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, sm
e bent, tr fos 

frag

50%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

50%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, sm
e bent, tr fos 

frag

M
D

: 8,932
T

V
D

: 6,871.94
Inclination: 93.49
A

zim
uth: 180.78

V
S

: 2,380.41

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

8,840
8,850

8,860
8,870

8,880
8,890

8,900
8,910

8,920
8,930

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

3045u
2774u

2520u
C

1: 53.4%
C

2: 20.0%
C

3: 15.2%
C

4: 11.4%

2911u

G
A

M
M

A
 (units)

250

0

128

62
72

R
O

P
 (ft/hr)

600

0

419
4/15/2014, M

ud W
t: 9.20, F

V
is: 31

P
V

is: 6, Y
P

: 6, G
E

LS
: 3/7/10, A

P
I F

ilt: 9.5
C

A
K

E
: 1/0, pH

: 8.5, C
l: 800, C

a: 40



T
V

D
 (ft)

7050

6650

50%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

50%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, sm
e bent, tr fos 

frag

30%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

70%
 M

R
L: lt - m

ed gy, occ blk, sft - m
od hd, 

sb plty - plty, slty - grty tex, sm
e bent, tr fos 

frag

50%
 C

H
K

: pred tan w
i w

h, sm
e ltgy, m

ot, 
lam

, sft - frm
, sb plty - sb blky, rthy tex, v calc

50%
 M

R
L: lt - m

ed gy, sm
e blk, frm

 - hd, sb 
plty - plty, slty - grty tex, sm

e bent, tr fos frag

80%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
20%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, tr fos frag

M
D

: 9,027'  
T

V
D

: 6,867.56'  
Inclination: 91.79

°  
A

zim
uth: 180.29

°  
V

S
: 2,472.19' 

60%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
40%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, tr fos frag

M
D

: 9,122'  
T

V
D

: 6,865.13'  
Inclination: 91.14

°  
A

zim
uth: 180.81

°  
V

S
: 2,564.04' 

M
D

: 8,932'  
T

V
D

: 6,871.94'  
Inclination: 93.49

°  
A

zim
uth: 180.78

°  
V

S
: 2,380.41' 

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

9,060
9,070

9,080
9,090

9,100
9,110

9,120
9,130

9,140
9,150

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

3189u
2887u

3661u

3199u
C

1: 56.4%
C

2: 19.4%
C

3: 14.9%
C

4: 9.3%

G
A

M
M

A
 (units)

250

0

85
60

R
O

P
 (ft/hr)

600

0

4/15/2014, M
ud W

t: 9.20, F
V

is: 31
P

V
is: 6, Y

P
: 6, G

E
LS

: 3/7/10, A
P

I F
ilt: 9.5

C
A

K
E

: 1/0, pH
: 8.5, C

l: 800, C
a: 40

51

414
417



T
V

D
 (ft)

7050

6650

60%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
40%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, tr fos frag

80%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
20%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, abnt bent, abnt fos 
frag

M
D

: 9,217'  
T

V
D

: 6,863.98'  
Inclination: 90.25

°  
A

zim
uth: 180.8°  

V
S

: 2,656.03' 

80%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
20%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, abnt bent, sm
e fos 

frag

80%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
20%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, abnt bent, sm
e fos 

frag

M
D

: 9,312'  
T

V
D

: 6,864.59'  
Inclination: 89.01

°  
A

zim
uth: 180.26

°  
V

S
: 2,747.9' 

60%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
40%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

70%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
30%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

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

9,280
9,290

9,300
9,310

9,320
9,330

9,340
9,350

9,360
9,370

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

3418u
3415u

3087u
3661u

2699u
C

1: 58.3%
C

2: 18.5%
C

3: 13.4%
C

4: 9.8%

G
A

M
M

A
 (units)

250

0

89
73

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.25/9.30

V
IS

: 30/31   IN
/O

U
T

42

417

40



T
V

D
 (ft)

7050

6650

70%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
30%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

80%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
20%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

M
D

: 9,407'  
T

V
D

: 6,866.23'  
Inclination: 89.01

°  
A

zim
uth: 179.66

°  
V

S
: 2,839.52' 

M
D

: 9,502'  
T

V
D

: 6,866.82'  
Inclination: 90.28

°  
A

zim
uth: 178.99

°  
V

S
: 2,930.86' 

M
D

: 9,596
T

V
D

: 6,866.31
Inclination: 90.34
A

zim
uth: 178.97

V
S

: 3,021.09

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

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

9,520
9,530

9,540
9,550

9,560
9,570

9,580
9,590

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

4481u
3418u

4123u

4081u
C

1: 55.6%
C

2: 19.5%
C

3: 14.9%
C

4: 10.1%

3840u

G
A

M
M

A
 (units)

250

0

61
79

R
O

P
 (ft/hr)

600

0

425
417

M
U

D
 W

T
: 9.30/9.35

V
IS

: 35/34   IN
/O

U
T



T
V

D
 (ft)

7050

6650

T
V

D
 (ft)

7050

6650

M
D

: 9,596'  
T

V
D

: 6,866.31'  
Inclination: 90.34

°  
A

zim
uth: 178.97

°  
V

S
: 3,021.09' 

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

70%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
30%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

B
 M

arl

C
 C

halk

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

M
D

: 9,691'  
T

V
D

: 6,866.98'  
Inclination: 88.86

°  
A

zim
uth: 177.92

°  
V

S
: 3,112.03' 

M
D

: 9,786'  
T

V
D

: 6,867.43'  
Inclination: 90.59

°  
A

zim
uth: 178.29

°  
V

S
: 3,202.79' 

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

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

9,740
9,750

9,760
9,770

9,780
9,790

9,800
9,810

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

3816u
3433u

3812u

3836u
C

1: 63.4%
C

2: 17.7%
C

3: 11.9%
C

4: 7.1%

G
A

M
M

A
 (units)

250

0

G
A

M
M

A
 (units)

250

0

48
59

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0
42

392



T
V

D
 (ft)

7050

6650

T
V

D
 (ft)

7050

6650

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

M
D

: 9,881'  
T

V
D

: 6,866.59'  
Inclination: 90.43

°  
A

zim
uth: 178.81

°  
V

S
: 3,293.78' 

M
D

: 9,976'  
T

V
D

: 6,868.05'  
Inclination: 87.8

°  
A

zim
uth: 178.65

°  
V

S
: 3,384.83' 

80%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
20%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

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

9,960
9,970

9,980
9,990

10,000
10,010

10,020
10,030

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

3287u

3640u
C

1: 64.8%
C

2: 18.1%
C

3: 11.7%
C

4: 5.3%

3688u

G
A

M
M

A
 (units)

250

0

G
A

M
M

A
 (units)

250

0

82
49

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.25/9.45

V
IS

: 36/36   IN
/O

U
T

4/15/2014
4/16/2014

35
40

337



T
V

D
 (ft)

7050

6650

T
V

D
 (ft)

7050

6650

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

M
D

: 10,070'  
T

V
D

: 6,871.91'  
Inclination: 87.5

°  
A

zim
uth: 177.9°  

V
S

: 3,474.66' 

M
D

: 10,165'  
T

V
D

: 6,875.87'  
Inclination: 87.72

°  
A

zim
uth: 177.09

°  
V

S
: 3,565.05' 

80%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
20%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

70%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
30%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, abnt bent, occ fos 
frag

60%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
40%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, abnt bent, occ fos 
frag

C
 C

halk

B
 M

arl

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

10,180
10,190

10,200
10,210

10,220
10,230

10,240
10,250

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

3350u
3232u

2709

3266u
C

1: 61.8%
C

2: 17.9%
C

3: 12.0%
C

4: 8.3%

G
A

M
M

A
 (units)

250

0

G
A

M
M

A
 (units)

250

0

44

121

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.25/9.20

V
IS

: 33/33   IN
/O

U
T

392
337

M
U

D
 W

T
: 9.20/9.20

V
IS

: 33/33   IN
/O

U
T

4/16/2014, M
ud W

t: 9.20, F
V

is: 33
P

V
is: 8, Y

P
: 8, G

E
LS

: 3/7/15, A
P

I F
ilt: 7.0

C
A

K
E

: 1/0, pH
: 9.0, C

l: 1000, C
a: 100



T
V

D
 (ft)

7050

6650

60%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
40%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, abnt bent, occ fos 
frag

60%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
40%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, abnt bent, occ fos 
frag

M
D

: 10,260'  
T

V
D

: 6,878.32'  
Inclination: 89.32

°  
A

zim
uth: 177.23

°  
V

S
: 3,655.31' 

M
D

: 10,355'  
T

V
D

: 6,879.68'  
Inclination: 89.04

°  
A

zim
uth: 177.84

°  
V

S
: 3,745.79' 

M
D

: 10,450'  
T

V
D

: 6,881.02'  
Inclination: 89.35

°  
A

zim
uth: 177.34

°  
V

S
: 3,836.3' 

60%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
40%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, abnt bent, occ fos 
frag

40%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
60%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

50%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
50%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

70%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
30%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

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

10,400
10,410

10,420
10,430

10,440
10,450

10,460
10,470

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

2492u
2336u

2952u
C

1: 65.1%
C

2: 18.3%
C

3: 11.2%
C

4: 5.4%

G
A

M
M

A
 (units)

250

0

115
143

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.20/9.20

V
IS

: 33/33   IN
/O

U
T

392
M

U
D

 W
T

: 9.20/9.20
V

IS
: 33/33   IN

/O
U

T

63



T
V

D
 (ft)

7050

6650

M
D

: 10,545'  
T

V
D

: 6,881.51'  
Inclination: 90.06

°  
A

zim
uth: 178.99

°  
V

S
: 3,927.1' 

M
D

: 10,640'  
T

V
D

: 6,881.38'  
Inclination: 90.09

°  
A

zim
uth: 179.54

°  
V

S
: 4,018.42' 

40%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
60%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

30%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
70%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

30%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
70%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

20%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
80%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

20%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
80%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

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

10,620
10,630

10,640
10,650

10,660
10,670

10,680
10,690

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 2527u

2697u
C

1: 60.1%
C

2: 19.4%
C

3: 12.5%
C

4: 8.0%

3145u

G
A

M
M

A
 (units)

250

0

146

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.30/9.25

V
IS

: 33/33   IN
/O

U
T

M
U

D
 W

T
: 9.40/9.35

V
IS

: 32/33   IN
/O

U
T

30

275



T
V

D
 (ft)

7050

6650

M
D

: 10,735'  
T

V
D

: 6,880.74'  
Inclination: 90.68

°  
A

zim
uth: 181.47

°  
V

S
: 4,110.28' 

M
D

: 10,830'  
T

V
D

: 6,880.23'  
Inclination: 89.94

°  
A

zim
uth: 180.1°  

V
S

: 4,202.26' 

20%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
80%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

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

10,840
10,850

10,860
10,870

10,880
10,890

10,900
10,910

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

2179u

3193u

2136u

1780u
C

1: 69.9%
C

2: 16.9%
C

3: 9.1%
C

4: 4.1%

2151u
C

1: 68.8%
C

2: 17.4%
C

3: 9.3%
C

4: 4.5%

G
A

M
M

A
 (units)

250

0

118
116

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.45/9.40

V
IS

: 35/34   IN
/O

U
T

M
U

D
 W

T
: 9.45/9.40

V
IS

: 35/34   IN
/O

U
T

30



T
V

D
 (ft)

7050

6650

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

M
D

: 10,924'  
T

V
D

: 6,880.81'  
Inclination: 89.35

°  
A

zim
uth: 180.99

°  
V

S
: 4,293.18' 

M
D

: 11,019'  
T

V
D

: 6,881.19'  
Inclination: 90.19

°  
A

zim
uth: 182.48

°  
V

S
: 4,385.54' 

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

M
D

: 11,114'  
T

V
D

: 6,881.44'  
Inclination: 89.51

°  
A

zim
uth: 182.08

°  
V

S
: 4,478.11' 

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

11,060
11,070

11,080
11,090

11,100
11,110

11,120
11,130

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

3175u
2957u

3183u
C

1: 67.9%
C

2: 17.9%
C

3: 10.2%
C

4: 4.0%

G
A

M
M

A
 (units)

250

0

113

R
O

P
 (ft/hr)

600

0

M
U

D
 W

T
: 9.45/9.40

V
IS

: 35/34   IN
/O

U
T

M
U

D
 W

T
: 9.45/9.40

V
IS

: 35/35   IN
/O

U
T

355

30

4/16/2014, M
ud W

t: 9.35, F
V

is: 35
P

V
is: 9, Y

P
: 7, G

E
LS

: 3/7/15, A
P

I F
ilt: 7.0

C
A

K
E

: 1/0, pH
: 8.6, C

l: 1000, C
a: 100

335



T
V

D
 (ft)

7050

6650

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

M
D

: 11,209'  
T

V
D

: 6,881.36'  
Inclination: 90.59

°  
A

zim
uth: 182.91

°  
V

S
: 4,570.76' 

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

10%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
90%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, tr bent, occ fos frag

40%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
60%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, abnt bent, abnt fos 
frag

M
D

: 11,304'  
T

V
D

: 6,878.98'  
Inclination: 92.28

°  
A

zim
uth: 182.46

°  
V

S
: 4,663.45' 

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

11,280
11,290

11,300
11,310

11,320
11,330

11,340
11,350

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

2865u

2014u

2938u
C

1: 68.3%
C

2: 16.4%
C

3: 10.4%
C

4: 4.9%

G
A

M
M

A
 (units)

250

0

123

R
O

P
 (ft/hr)

600

0
24

51

4/16/2014, M
ud W

t: 9.35, F
V

is: 35
P

V
is: 9, Y

P
: 7, G

E
LS

: 3/7/15, A
P

I F
ilt: 7.0

C
A

K
E

: 1/0, pH
: 8.6, C

l: 1000, C
a: 100



T
V

D
 (ft)

7050

6650

40%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
60%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, abnt bent, abnt fos 
frag

50%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
50%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, abnt bent, abnt fos 
frag

70%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
30%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, sm

e fos 
frag

80%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
20%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

M
D

: 11,399'  
T

V
D

: 6,875.56'  
Inclination: 91.85

°  
A

zim
uth: 181.43

°  
V

S
: 4,755.83' 

M
D

: 11,526'  
T

V
D

: 6,871.08'  
Inclination: 92.19

°  
A

zim
uth: 180.45

°  
V

S
: 4,878.81' 

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

11,500
11,510

11,520
11,530

11,540
11,550

11,560
11,570

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

3008u
3854u

3470u
4444u

3447u
C

1: 60.4%
C

2: 18.0%
C

3: 12.1%
C

4: 9.5%

G
A

M
M

A
 (units)

250

0
47

65
119

R
O

P
 (ft/hr)

600

0

328
380



T
V

D
 (ft)

7050

6650W
ellsite G

eological S
ervices P

rovided
B

y C
olum

bine Logging

T
D

 @
 11,585' M

D
 @

 18:17 hrs M
D

T
on 04/16/2014

90%
 C

H
K

: pred tan w
i w

h, occ ltgy, m
ot, 

lam
, sft - frm

, sb plty - sb blky, rthy tex, v calc
10%

 M
R

L: lt - m
ed gy, sm

e blk, frm
 - hd, sb 

plty - plty, slty - grty tex, sm
e bent, occ fos 

frag

M
D

: 11,585'  
T

V
D

: 6,868.83'  
Inclination: 92.19

°  
A

zim
uth: 180.45

°  
V

S
: 4,935.81' 

P
rojection to B

it:

11,560
11,570

11,580
11,590

11,600
11,610

11,620
11,630

11,640
11,650

11,660

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 G
A

M
M

A
 (units)

250

0 R
O

P
 (ft/hr)

600

0

284


