
M
A

R
LS

T
O

N
E

LIM
E

S
T

O
N

E
S

ID
E

R
IT

E
 or LIM

O
N

IT
E

IG
N

E
O

U
S

G
Y

P
S

U
M

G
R

A
N

IT
E

D
O

LO
M

IT
E

C
O

N
G

LO
M

E
R

A
T

E
C

O
A

L

C
LA

Y
S

T
O

N
E

C
LA

Y
 C

H
O

K
E

 S
A

N
D

C
H

E
R

T
C

E
M

E
N

T
C

H
A

LK
B

R
E

C
C

IA
B

E
N

T
O

N
IT

E
A

N
H

Y
D

R
IT

E
U

N
K

N
O

W
N

1099 18th S
t. 

D
enver, C

O
. 80202

A
d

d
ress

A
nadarko P

etroleum
 C

orporation
C

o
m

p
an

y

Z
ack H

eider
N

am
e

1099 18th S
t. 

D
enver, C

O
. 80202

A
d

d
ress

A
nadarko

C
o

m
p

an
y

S
cale: 5

" / 1
0

0
'

M
easu

red
 D

ep
th

 L
o

g

F
W

 LS
N

D
T

yp
e o

f D
rillin

g
 F

lu
id

S
ussex, S

haron S
prings, N

iobrara A
, N

iobrara B
F

o
rm

atio
n

4992'
T

o
tal D

ep
th

12122'
T

o
7130'

L
o

g
g

ed
 In

terval

5160'
K

.B
. E

levatio
n

5147'
G

ro
u

n
d

 E
levatio

n

460' F
S

L 1560' F
E

L
B

o
tto

m
 H

o
le C

o
o

rd
in

ates

275' F
N

L 1798' F
E

L
S

u
rface C

o
o

rd
in

ates

7/7/2013
S

p
u

d
 D

ate

W
attenberg

F
ield

D
J B

asin
R

eg
io

n

2074191
A

F
E

 #
05-123-36564

A
P

I N
u

m
b

er

E
nsign 145

R
ig

 N
u

m
b

er
U

nited S
tates of A

m
erica

C
o

u
n

try

W
eld

C
o

u
n

ty
C

olorado
S

tate

S
ec 19 T

1N
 R

67W
L

o
catio

n

Jelts 37N
-19H

Z
W

ell N
am

e



W
E

LL

P
O

O
R

M
O

D
E

R
A

T
E

S
o

rtin
g

W
A

C
K

E
S

T
O

N
E

P
A

C
K

S
T

O
N

E

M
U

D
S

T
O

N
E

M
IC

R
O

X
LN

LIT
H

O
G

R
A

P
H

IC

G
R

A
IN

S
T

O
N

E

F
IN

E
LY

X
LN

E
A

R
T

H
Y

C
R

Y
P

T
O

X
LN

C
H

A
LK

Y

B
O

U
N

D
S

T
O

N
E

T
extu

res

S
U

B
R

N
D

S
U

B
A

N
G

R
O

U
N

D
E

D

A
N

G
U

LA
R

R
o

u
n

d
in

g

W
IR

E
LIN

E
 T

E
S

T
E

D
 - R

T

W
IR

E
LIN

E
 T

E
S

T
E

D
 - LE

F
T

T
R

IP
 G

A
S

S
U

R
V

E
Y

S
LID

E

S
ID

E
W

A
LL C

O
R

E
 (R

IG
H

T
)

S
ID

E
W

A
LL C

O
R

E
 (LE

F
T

)

R
E

V
E

R
S

E
 F

A
U

LT

O
V

E
R

T
U

R
N

E
D

 S
T

R
A

T
A

O
IL S

H
O

W

N
O

R
M

A
L F

A
U

LT

M
N

 D
E

P
T

H

G
A

S
 S

H
O

W

F
O

R
M

A
T

IO
N

 T
O

P

F
A

U
LT

D
S

T
 IN

T
E

R
V

A
L

C
O

R
E

 - R
E

C
O

V
E

R
E

D

C
O

R
E

 - LO
S

T

C
O

N
N

E
C

T
IO

N
 G

A
S

C
O

N
N

E
C

T
IO

N
 (R

IG
H

T
)

C
O

N
N

E
C

T
IO

N
 (LE

F
T

)

B
IT

E
n

g
in

eerin
g

V
U

G
G

Y

P
IN

P
O

IN
T

O
R

G
A

N
IC

M
O

LD
IC

IN
T

E
R

O
O

LIT
IC

IN
T

E
R

C
R

Y
S

T
A

LLIN
E

F
R

A
C

T
U

R
E

F
E

N
E

S
T

R
A

L

E
A

R
T

H
Y

P
o

ro
sity

S
P

O
T

T
E

D
 S

T
A

IN
IN

G

Q
U

E
S

T
IO

N
A

B
LE

E
V

E
N

D
E

A
D

O
il S

h
o

w

O
th

er S
ym

b
o

ls

S
ILT

S
T

O
N

E
 S

T
R

IN
G

E
R

S
H

A
LE

 S
T

R
IN

G
E

R

S
A

N
D

S
T

O
N

E
 S

T
R

IN
G

E
R

M
A

R
LS

T
O

N
E

 (D
O

L) S
T

R
G

M
A

R
LS

T
O

N
E

 (C
A

LC
) S

T
R

G
LIM

E
S

T
O

N
E

 S
T

R
IN

G
E

R
G

Y
P

S
U

M
 S

T
R

IN
G

E
R

D
O

LO
M

IT
E

 S
T

R
IN

G
E

R
C

O
A

L S
T

R
IN

G
E

R
B

E
N

T
O

N
IT

E
 S

T
R

IN
G

E
R

A
N

H
Y

D
R

IT
E

 S
T

R
IN

G
E

R

S
trin

g
er

T
U

F
F

A
C

E
O

U
S

S
ILT

Y

S
ILIC

E
O

U
S

S
A

N
D

Y
S

A
LT

 C
A

S
T

P
Y

R
IT

E
P

H
O

S
P

H
A

T
E

 P
E

LLE
T

S
N

O
D

U
LE

S
M

IN
E

R
A

L C
R

Y
S

T
A

LS
M

A
R

LS
T

O
N

E
K

A
O

LIN

IN
O

C
E

R
A

M
U

S

H
E

A
V

Y
 M

IN
E

R
A

L

G
Y

P
S

IF
E

R
O

U
S

G
LA

U
C

O
N

IT
E

F
E

R
R

U
G

IN
O

U
S

F
E

R
R

U
G

IN
O

U
S

 P
E

LLE
T

F
E

LD
S

P
A

R
D

O
LO

M
IT

IC
C

O
A

L - T
H

IN
 B

E
D

S
C

H
T

LT
C

H
T

D
K

C
A

R
B

O
N

A
C

E
O

U
S

 F
LA

K
E

S
C

A
LC

A
R

E
O

U
S

B
R

E
C

C
IA

 F
R

A
G

M
E

N
T

S

B
IT

U
M

E
N

O
U

S
 S

U
B

S
T

A
N

C
E

B
E

N
T

O
N

IT
E

A
R

G
ILLIT

E
 G

R
A

IN

A
R

G
ILLA

C
E

O
U

S

A
N

H
Y

D
R

IT
IC

M
in

erals

S
T

R
O

M
A

T
O

P
O

R
O

ID
S

C
A

P
H

O
P

O
D

P
LA

N
T

 S
P

O
R

E
S

P
LA

N
T

 R
E

M
A

IN
S

P
IS

O
LIT

E
P

E
LLE

T
P

E
LE

C
Y

P
O

D

O
S

T
R

A
C

O
D

O
O

LIT
E

G
A

S
T

R
O

P
O

D

F
O

S
S

IL

F
O

R
A

M
IN

IF
E

R
A

F
IS

H

E
C

H
IN

O
ID

C
R

IN
O

ID
C

O
R

A
L

C
E

P
H

A
LO

P
O

D
B

R
Y

O
Z

O
A

B
R

A
C

H
O

IP
O

D
B

IO
C

LA
S

T
IC

B
E

LE
M

N
IT

E

A
M

P
H

IP
O

R
A

A
LG

A
E

Fossils

A
ccesso

ries

W
E

LD
E

D
 T

U
F

F
T

U
F

F
T

ILL
S

ILT
S

T
O

N
E

S
ILT

Y
 S

H
A

LE
S

H
A

LY
 S

ILT
S

T
O

N
E

S
H

A
LY

 S
A

N
D

S
T

O
N

E
S

H
A

LE
 G

R
A

Y
S

H
A

LE
 C

O
LO

R
E

D
S

H
A

LE
S

A
LT

-P
E

P
P

E
R

 S
A

N
D

S
A

N
D

S
T

O
N

E
S

A
LT

N
O

 S
A

M
P

LE
M

E
T

A
M

O
R

P
H

IC

M
A

R
LS

T
O

N
E

LIM
E

S
T

O
N

E
S

ID
E

R
IT

E
 or LIM

O
N

IT
E

IG
N

E
O

U
S

G
Y

P
S

U
M

G
R

A
N

IT
E

D
O

LO
M

IT
E

C
O

N
G

LO
M

E
R

A
T

E
C

O
A

L

R
o

ck T
yp

es

G
eo

lo
g

ist

1099 18th S
t. 

D
enver, C

O
. 80202

A
nadarko P

etroleum
 C

orporation

Z
ack H

eider

O
p

erato
r

1099 18th S
t. 

D
enver, C

O
. 80202

A
nadarko



T
V

D
 (ft)

7800

7000

M
D

: 7,244 
' 

T
V

D
: 7,211.72 

' 
A

zim
uth: 20.52 

° 
Inclination: 175.34 

°

M
D

: 7,292 
' 

T
V

D
: 7,255.68 

' 
A

zim
uth: 26.7 

° 
Inclination: 177.02 

°

M
D

: 7,149 
' 

T
V

D
: 7,120.42 

' 
A

zim
uth: 11.54 

° 
Inclination: 180.39 

°

M
D

: 7,197 
' 

T
V

D
: 7,167.06 

' 
A

zim
uth: 15.68 

° 
Inclination: 176.78 

°

100%
 S

LT
Y

 S
H

: lt gy - gy, m
od 

sft - frm
, sb blky - sb plty, non 

calc; O
 S

H
O

W
: fnt yel / w

h, fast 
stm

g, tr stn, tr o

C
O

LU
M

B
IN

E
 LO

G
G

IN
G

 O
7/08/2013

M
A

N
N

E
D

 2-P
E

R
S

O
N

 LO
G

G
IN

G
W

IT
H

 B
LO

O
D

H
O

U
N

D
 G

A
S

C
H

R
O

M
A

T
O

G
R

A
P

H
 U

N
IT

 #0598

B
IT

 8.75
S

M
IT

H
 S

D
I611

6 X
 15 JE

T
S

D
E

P
T

H
 IN

: 947'

100%
 S

LT
Y

 S
H

: lt gy - gy, m
od 

sft - frm
, sb blky - sb plty, non 

calc; O
 S

H
O

W
: fnt yel / w

h, fast 
stm

g, tr stn, tr o

100%
 S

LT
Y

 S
H

: lt gy - gy, m
od 

sft - frm
, sb blky - sb plty, non 

calc; O
 S

H
O

W
: fnt yel / w

h, fast 
stm

g, tr stn, tr o

100%
 S

LT
Y

 S
H

: lt gy - gy, m
od 

sft - frm
, sb blky - sb plty, non 

calc; O
 S

H
O

W
: fnt w

h, fast 
stm

g, fr stn, fr o

G
A

M
M

A
 (units)

220

0

7,120
7,140

7,150
7,160

7,170
7,180

7,190
7,200

7,210
7,220

7,230
7,240

7,250
7,260

7,270
7,280

7,290
7,300

7,310
7,320

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0
O

il S
how

s E
very 100'

2730u
C

1: 70%
C

2: 13%
C

3: 16%
C

4: 1%

M
W

T
: IN

 9.7+
/ O

U
T

 9.8
V

IS
: IN

 41/ O
U

T
 43

M
W

T
: IN

 9.6+
/ O

U
T

 9.7
V

IS
: IN

 43/ O
U

T
 43

2005u

3348u

R
O

P
 (ft/hr)

20

Im
ag

es

G M F T
R

S
L

 O
il S

h
o

w
 

T
V

D

W
ell B

o
re

%
 L

ith

G
A

M
M

A

G
am

m
a

D
ep

th
 L

ab
els

C
4

C
3

C
2

C
1

G
A

S

T
o

tal G
as &

 C
h

ro
m

ato
g

rap
h

R
O

P R
O

P

S
lid

e/R
o

tate



T
V

D
 (ft)

7800

7000

M
D

: 7,339 
' 

T
V

D
: 7,296.56 

' 
A

zim
uth: 32.38 

° 
Inclination: 181.51 

°

M
D

: 7,386 
' 

T
V

D
: 7,335.5 

' 
A

zim
uth: 35.71 

° 
Inclination: 183.59 

°

M
D

: 7,433 
' 

T
V

D
: 7,372.8 

' 
A

zim
uth: 39.23 

° 
Inclination: 183.58 

°
M

D
: 7,481 

' 
T

V
D

: 7,408.79 
' 

A
zim

uth: 43.59 
° 

Inclination: 182.95 
°

M
D

: 7,528 
' 

T
V

D
: 7,441.58 

' 
A

zim
uth: 47.9 

° 
Inclination: 181.8 

°

100%
 S

LT
Y

 S
H

: lt gy - gy, m
od 

sft - frm
, sb blky - sb plty, non 

calc; O
 S

H
O

W
: fnt w

h, fast 
stm

g, fr stn, fr o

100%
 S

LT
Y

 S
H

: lt gy - gy, m
od 

- frm
, sb blky - sb plty, non calc; 

O
 S

H
O

W
: fnt w

h, fast stm
g, fr 

stn, fr o

100%
 S

LT
Y

 S
H

: lt gy - gy, m
od 

- frm
, sb blky - sb plty, non calc; 

O
 S

H
O

W
: fnt w

h, fast stm
g, fr 

stn, fr o

100%
 S

LT
Y

 S
H

: lt gy - gy, m
od 

- frm
, sb blky - sb plty, non calc; 

O
 S

H
O

W
: fnt w

h, fast stm
g, fr 

stn, fr o

100%
 S

LT
Y

 S
H

: lt gy - gy, m
od 

- frm
, sb blky - sb plty, non calc, 

tr bent; O
 S

H
O

W
: fnt w

h, fast 
stm

g, sl tr stn, sl tr o

G
A

M
M

A
 (units)

220

0

7,310
7,320

7,330
7,340

7,350
7,360

7,370
7,380

7,390
7,400

7,410
7,420

7,430
7,440

7,450
7,460

7,470
7,480

7,490
7,500

7,510
7,520

7,530
7,540

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

S
am

ple description placed every
50' w

ith tw
o 25' intervals included

3204u
C

1: 71%
C

2: 17%
C

3: 11%
C

4: 1%

M
W

T
: IN

 9.6/ O
U

T
 9.7

V
IS

: IN
 42/ O

U
T

 43
M

W
T

: IN
 9.6+

/ O
U

T
 9.5+

V
IS

: IN
 41/ O

U
T

 401936u

3379u
3233u

Logger T
op S

haron S
prings

M
D

 7,522' / T
V

D
 7,438'

R
O

P
 (ft/hr)

20



T
V

D
 (ft)

7800

7000

M
D

: 7,576 
' 

T
V

D
: 7,471.84 

' 
A

zim
uth: 53.92 

° 
Inclination: 180.15 

°

M
D

: 7,671 
' 

T
V

D
: 7,520.17 

' 
A

zim
uth: 65.02 

° 
Inclination: 175.9 

°

M
D

: 7,718 
' 

T
V

D
: 7,539.12 

' 
A

zim
uth: 67.41 

° 
Inclination: 177.41 

°

M
D

: 7,766 
T

V
D

: 7,556.65 
A

zim
uth: 69.75 

Inclination: 178.02 

M
D

: 7,623 
' 

T
V

D
: 7,497.72 

' 
A

zim
uth: 59.21 

° 
Inclination: 178.54 

°

100%
 S

LT
Y

 S
H

: lt gy - gy, m
od 

- frm
, sb blky - sb plty, non calc, 

tr bent; O
 S

H
O

W
: fnt w

h, fast 
stm

g, sl tr stn, sl tr o

65 - 35%
 S

LT
Y

 S
H

: lt gy - gy, 
m

od - frm
, sb blky - sb plty, non 

calc; 35 - 45%
 C

H
K

: m
ed gy - 

dk gy, stri, frm
, sb plty - sb blky, 

sl m
ot, calc; 0 - 35%

 M
R

L: m
ed 

gy - dk gy brn, frm
 - sl hrd, sb 

blky - sb plty, slty - arg tex, m
ot, 

calc; O
 S

H
O

W
: fnt w

h, fast 
stm

g, sl tr stn, sl tr o

25 - 25%
 S

LT
Y

 S
H

: lt gy - gy, 
m

od - frm
, sb blky - sb plty, non 

calc; 55 - 55%
 C

H
K

: m
ed gy - 

dk gy, stri, frm
, sb plty - sb blky, 

sl m
ot, calc; 20 - 20%

 M
R

L: 
m

ed gy - dk gy brn, frm
 - sl hrd, 

sb blky - sb plty, slty - arg tex, 
m

ot, calc; O
 S

H
O

W
: fnt w

h, fast 
stm

g, tr stn, tr o

15 - 0%
 S

LT
Y

 S
H

: lt gy - gy, 
m

od - frm
, sb blky - sb plty, non 

calc; 35 - 60%
 C

H
K

: m
ed gy - 

dk gy, stri, frm
, sb plty - sb blky, 

sl m
ot, calc; 50 - 40%

 M
R

L: 
m

ed gy - dk gy brn, frm
 - sl hrd, 

sb blky - sb plty, slty - arg tex, 
m

ot, calc, tr pyr, tr fos; O
 

S
H

O
W

: fnt w
h, fast stm

g, tr stn, 
tr o

30 - 30%
 C

H
K

: m
ed gy - dk gy, 

stri, frm
, sb plty - sb blky, sl m

ot, 
calc; 70 - 70%

 M
R

L: m
ed gy - 

dk gy brn, frm
 - sl hrd, sb blky - 

sb plty, slty - arg tex, m
ot, calc, 

tr pyr, tr fos; O
 S

H
O

W
: fnt w

h, 
fast stm

g, fr stn, fr o

G
A

M
M

A
 (units)

220

0

7,530
7,540

7,550
7,560

7,570
7,580

7,590
7,600

7,610
7,620

7,630
7,640

7,650
7,660

7,670
7,680

7,690
7,700

7,710
7,720

7,730
7,740

7,750
7,760

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

M
W

T
: IN

 9.6+
/ O

U
T

 9.5+
M

W
T

: IN
 9.7/ O

U
T

 9.8
V

IS
: IN

 41/ O
U

T
 42

1936u

Logger T
op S

haron S
prings

M
W

T
: IN

 9.8/ O
U

T
 9.9

V
IS

: IN
 42/ O

U
T

 42
4211u

M
W

T
: IN

 9.9/ O
U

T
 9.9

V
IS

: IN
 41/ O

U
T

 42
M

W
T

: IN
 9.7/ O

U
T

 9.7
V

IS
: IN

 42/ O
U

T
 42

3932u
C

1: 72%
C

2: 15%
C

3: 12%
C

4: 1%

3791u

Logger T
op N

io A
 C

halk
M

D
 7,566' / T

V
D

 7,466'

Logger T
op N

io B
 C

halk
M

D
 7,665' / T

V
D

 7,518'

R
O

P
 (ft/hr)

20



T
V

D
 (ft)

7800

7000

M
D

: 7,766 
' 

T
V

D
: 7,556.65 

' 
A

zim
uth: 69.75 

° 
Inclination: 178.02 

°

M
D

: 7,860 
' 

T
V

D
: 7,585.77 

' 
A

zim
uth: 74.83 

° 
Inclination: 178.78 

°

M
D

: 7,907 
' 

T
V

D
: 7,596 

' 
A

zim
uth: 80.02 

° 
Inclination: 178.18 

°

M
D

: 7,955 
' 

T
V

D
: 7,602.8 

' 
A

zim
uth: 83.67 

° 
Inclination: 177.73 

°

35 -40%
 C

H
K

: m
ed gy - dk gy, 

stri, frm
, sb plty - sb blky, sl m

ot, 
calc; 65 - 60%

 M
R

L: m
ed gy - 

dk gy brn, frm
 - sl hrd, sb blky - 

sb plty, slty - arg tex, m
ot, calc, 

tr fos; O
 S

H
O

W
: fnt w

h, fast 
stm

g, fr stn, fr o

M
D

: 7,813 
' 

T
V

D
: 7,572.2 

' 
A

zim
uth: 71.61 

° 
Inclination: 178.5 

°

30 -45%
 C

H
K

: m
ed gy - dk gy, 

stri, frm
-sft, sb plty - sb blky, sl 

m
ot, calc;70 - 55%

 M
R

L: m
ed 

gy - dk gy brn, frm
 - sl hrd, sb 

blky - sb plty, slty - arg tex, m
ot, 

calc, tr fos; O
 S

H
O

W
: fnt yel / 

w
h, fast stm

g, tr stn, tr o

50-55%
 C

H
K

: m
ed gy - dk gy, 

stri, frm
-sft, sb plty - sb blky, sl 

m
ot, calc; 50-45%

 M
R

L: m
ed 

gy - dk gy brn, frm
 - sl hrd, sb 

blky - sb plty, slty - arg tex, m
ot, 

calc, tr fos; O
 S

H
O

W
: fnt yel / 

w
h, fast stm

g, tr stn, tr o

75-60%
 C

H
K

: m
ed gy - dk gy, 

stri, frm
-sft, sb plty - sb blky, sl 

m
ot, calc; 25-40%

 M
R

L: m
ed 

gy - dk gy brn, frm
 - sl hrd, sb 

blky - sb plty, slty - arg tex, m
ot, 

calc, tr fos; O
 S

H
O

W
: fnt w

h, 
fast stm

g, fr stn, fr o

70-65%
 C

H
K

: m
ed gy - dk gy, 

stri, frm
-sft, sb plty - sb blky, sl 

m
ot, calc; 30-35%

 M
R

L: m
ed 

gy - dk gy brn, frm
 - sl hrd, sb 

blky - sb plty, slty - arg tex, m
ot, 

calc, tr fos; O
 S

H
O

W
: fnt w

h, 
fast stm

g, fr stn, fr o

G
A

M
M

A
 (units)

220

0

7,750
7,760

7,770
7,780

7,790
7,800

7,810
7,820

7,830
7,840

7,850
7,860

7,870
7,880

7,890
7,900

7,910
7,920

7,930
7,940

7,950
7,960

7,970
7,980

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

B
roken A

gitator

M
W

T
: IN

 9.9/ O
U

T
 9.9

V
IS

: IN
 42/ O

U
T

 41

3574u
C

1: 72%
C

2: 14%
C

3:  9%
C

4:  5%

3381u
2975u

M
W

T
: IN

 9.8/ O
U

T
 9.9

V
IS

: IN
 42/ O

U
T

 42
M

W
T

: IN
 9.9/ O

U
T

 9.9
V

IS
: IN

 42/ O
U

T
 41

R
O

P
 (ft/hr)

20

07/10/13



T
V

D
 (ft)

7800

7000

T
V

D
 (ft)

7800

7000

M
D

: 8,002 
' 

T
V

D
: 7,607.38 

' 
A

zim
uth: 85.15 

° 
Inclination: 177.85 

°

M
D

: 8,062 
' 

T
V

D
: 7,610.23 

' 
A

zim
uth: 89.41 

° 
Inclination: 178.49 

°

M
D

: 8,156 
' 

T
V

D
: 7,610.46 

' 
A

zim
uth: 90.31 

° 
Inclination: 179.07 

°

B
IT

 6.125
V

A
R

E
L V

M
513S

5 X
 18 JE

T
S

D
E

P
T

H
 IN

: 8,060''

70-65%
 C

H
K

: m
ed gy - dk gy, 

stri, frm
-sft, sb plty - sb blky, sl 

m
ot, calc; 30-35%

 M
R

L: m
ed 

gy - dk gy brn, frm
 - sl hrd, sb 

blky - sb plty, slty - arg tex, m
ot, 

calc, tr fos; O
 S

H
O

W
: fnt w

h, 
fast stm

g, fr stn, fr o

75-85%
 C

H
K

: m
ed gy - dk gy, 

stri, frm
-sft, sb plty - sb blky, sl 

m
ot, calc; 25-15%

 M
R

L: m
ed 

gy - dk gy brn, frm
 - sl hrd, sb 

blky - sb plty, slty - arg tex, m
ot, 

calc, tr fos; O
 S

H
O

W
: fnt w

h, 
fast stm

g, fr stn, fr o

75%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 25%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc, tr fos; O

 
S

H
O

W
: fnt w

h, fast stm
g, fr stn, 

fr o

60%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 40%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc, tr fos; O

 
S

H
O

W
: fnt w

h, fast stm
g, fr stn, 

fr o

G
A

M
M

A
 (units)

220

0

G
A

M
M

A
 (units)

220

0

7,970
7,980

7,990
8,000

8,010
8,020

8,030
8,040

8,050
8,060

8,070
8,080

8,090
8,100

8,110
8,120

8,130
8,140

8,150
8,160

8,170
8,180

8,190
8,200

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
W

T
: IN

 10.0/ O
U

T
 10.0

V
IS

: IN
 41/ O

U
T

 42
4588u

1318u

M
W

T
: IN

 10.2/ O
U

T
 10.2

V
IS

: IN
 45/ O

U
T

 44

3574u
C

1: 71%
C

2: 17%
C

3:  1%
C

4:  1%

R
O

P
 (ft/hr)

20

R
O

P
 (ft/hr)

10

R
O

P
 (ft/hr)

20

07/11/13
07/12/13

S
C

A
LE

C
H

A
N

G
E



T
V

D
 (ft)

7800

7000

T
V

D
 (ft)

7800

7000

M
D

: 8,251 
' 

T
V

D
: 7,609.9 

' 
A

zim
uth: 90.36 

° 
Inclination: 178.79 

°

M
D

: 8,346 
' 

T
V

D
: 7,610.28 

' 
A

zim
uth: 89.19 

° 
Inclination: 179.44 

°

25%
 C

H
K

: m
ed - dk gy, stri, 

m
od, sb plty - sb blky, sl m

ot, 
calc; 55%

 M
R

L: m
ed - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg, m
ot, calc; 20%

 S
LT

Y
 

S
H

: m
ed - dk gy, m

ed - frm
, slty 

tex, sb plty, tr fos; O
 S

H
O

W
: br 

w
h, fast stm

g, fr stn, fr o

45%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 55%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc, tr fos; O

 
S

H
O

W
: br w

h, fast stm
g, fr stn, fr 

o

G
A

M
M

A
 (units)

220

0

G
A

M
M

A
 (units)

220

0

8,190
8,200

8,210
8,220

8,230
8,240

8,250
8,260

8,270
8,280

8,290
8,300

8,310
8,320

8,330
8,340

8,350
8,360

8,370
8,380

8,390
8,400

8,410
8,420

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

3682u

M
W

T
: IN

 10.1/ O
U

T
 10.1

V
IS

: IN
 41/ O

U
T

 42

R
eset E

D
R

, Lost C
onnection

4175u

3122u

4628u
C

1: 68%
C

2: 17%
C

3:  10%
C

4:  5%

R
O

P
 (ft/hr)

20

R
O

P
 (ft/hr)

10

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

T
V

D
 (ft)

7800

7000

M
D

: 8,536 
' 

T
V

D
: 7,613.28 

' 
A

zim
uth: 88.93 

° 
Inclination: 179.63 

°

M
D

: 8,441 
' 

T
V

D
: 7,611.67 

' 
A

zim
uth: 89.13 

° 
Inclination: 179.43 

°

M
D

: 8,631 
' 

T
V

D
: 7,615.22 

' 
A

zim
uth: 88.73 

° 
Inclination: 179.52 

20%
 C

H
K

: m
ed-dk gy, stri, m

od, 
sb plty - sb blky, m

ot, calc; 65%
 

M
R

L: m
ed-dk gy brn, frm

-sl hrd, 
sb blky-sb plty, slty-arg tex, m

ot, 
calc; 15%

 S
LT

Y
 S

H
: m

ed-dk 
gy, m

od, slty tex, sb plty, tr fos, 
tr pyr, tr calc; O

 S
H

O
W

: br w
h, 

fast stm
g, tr stn, tr o

40%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 60%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc, tr fos, tr 

pyr, tr calc, tr sh; O
 S

H
O

W
: br 

w
h, fast stm

g, tr stn, tr o

30%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 70%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc, tr fos, tr 

calc, tr sh; O
 S

H
O

W
: br w

h, fast 
stm

g, sl tr stn, sl tr o

G
A

M
M

A
 (units)

220

0

G
A

M
M

A
 (units)

220

0

8,410
8,420

8,430
8,440

8,450
8,460

8,470
8,480

8,490
8,500

8,510
8,520

8,530
8,540

8,550
8,560

8,570
8,580

8,590
8,600

8,610
8,620

8,630
8,640

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
W

T
: IN

 10.1/ O
U

T
 10.1

V
IS

: IN
 41/ O

U
T

 42

2298u
1747u
C

1: 69%
C

2: 16%
C

3: 11%
C

4:  5%

M
W

T
: IN

 10.2/ O
U

T
 10.2

V
IS

: IN
 42/ O

U
T

 433014u

R
O

P
 (ft/hr)

10

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

T
V

D
 (ft)

7800

7000

Inclination: 179.52 
°

M
D

: 8,726 
' 

T
V

D
: 7,617.83 

' 
A

zim
uth: 88.12 

° 
Inclination: 177.83 

°

M
D

: 8,820 
' 

T
V

D
: 7,621.63 

' 
A

zim
uth: 87.25 

° 
Inclination: 179.4 

°

30%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 70%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc, tr fos, tr 

calc, tr sh; O
 S

H
O

W
: br w

h, fast 
stm

g, sl tr stn, sl tr o

30%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 70%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc, tr fos, tr 

calc, tr sh; O
 S

H
O

W
: br w

h, fast 
stm

g, sl tr stn, sl tr o

35%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 65%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc, tr fos, tr 

calc, tr sh; O
 S

H
O

W
: br w

h, fast 
stm

g, tr stn, tr o

G
A

M
M

A
 (units)

220

0

G
A

M
M

A
 (units)

220

0

8,630
8,640

8,650
8,660

8,670
8,680

8,690
8,700

8,710
8,720

8,730
8,740

8,750
8,760

8,770
8,780

8,790
8,800

8,810
8,820

8,830
8,840

8,850
8,860

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

3122u
3369u

3008u
C

1: 54%
C

2: 10%
C

3: 16%
C

4:  20%

M
W

T
: IN

 10.1/ O
U

T
 10.2

V
IS

: IN
 42/ O

U
T

 43

R
O

P
 (ft/hr)

10

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

M
D

: 9,010 
' 

T
V

D
: 7,629.28 

' 
A

zim
uth: 88.64 

° 
Inclination: 180.39 

°

M
D

: 8,915 
' 

T
V

D
: 7,626.03 

' 
A

zim
uth: 87.44 

° 
Inclination: 180.28 

°

35%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 65%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc, tr fos, tr 

calc, tr sh; O
 S

H
O

W
: br w

h, fast 
stm

g, tr stn, tr o

35%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 65%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc, tr fos, tr 

calc, tr sh; O
 S

H
O

W
: br w

h, fast 
stm

g, tr stn, tr o

35%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 35%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc; 30%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr fos, 
tr pyr, tr calc; O

 S
H

O
W

: br w
h, 

m
od stm

g, sl tr stn, sl tr o

G
A

M
M

A
 (units)

220

0

8,850
8,860

8,870
8,880

8,890
8,900

8,910
8,920

8,930
8,940

8,950
8,960

8,970
8,980

8,990
9,000

9,010
9,020

9,030
9,040

9,050
9,060

9,070
9,080

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

3374u
2294u

2374u
3091u
C

1: 23%
C

2: 68%
C

3: 5%
C

4: 3%

M
W

T
: IN

 10.1/ O
U

T
 10.2

V
IS

: IN
 43/ O

U
T

 45

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

M
D

: 9,295 
' 

T
V

D
: 7,630.5 

A
zim

uth: 90.4 
Inclination: 180.04 

M
D

: 9,105 
' 

T
V

D
: 7,630.59 

' 
A

zim
uth: 89.78 

° 
Inclination: 179.95 

°

M
D

: 9,200 
' 

T
V

D
: 7,630.8 

' 
A

zim
uth: 89.96 

° 
Inclination: 179.83 

°

25%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 75%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty; O

 S
H

O
W

: br 
w

h, m
od stm

g, sl tr stn, sl tr o

35%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 20%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc; 45%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr fos, 
tr pyr, tr calc; O

 S
H

O
W

: br w
h, 

m
od stm

g, sl tr stn, sl tr o

G
A

M
M

A
 (units)

220

0

9,070
9,080

9,090
9,100

9,110
9,120

9,130
9,140

9,150
9,160

9,170
9,180

9,190
9,200

9,210
9,220

9,230
9,240

9,250
9,260

9,270
9,280

9,290
9,300

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

2358u
2479u
C

1: 58%
C

2: 19%
C

3: 13%
C

4: 10%

M
W

T
: IN

 10.1/ O
U

T
 10.1

V
IS

: IN
 43/ O

U
T

 44

2564u

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

M
D

: 9,390 
' 

T
V

D
: 7,630.73 

' 
A

zim
uth: 89.32 

° 
Inclination: 180.84 

°

T
V

D
: 7,630.5 

' 
A

zim
uth: 90.4 

° 
Inclination: 180.04 

°

M
D

: 9,485 
' 

T
V

D
: 7,631.92 

' 
A

zim
uth: 89.25 

° 
Inclination: 181.07 

°

25%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 75%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty; O

 S
H

O
W

: br 
w

h, fast stm
g, sl tr stn, sl tr o

35%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 65%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty, tr pyr, tr chk; 
O

 S
H

O
W

: br w
h, fast stm

g, tr 
stn, tr o

G
A

M
M

A
 (units)

220

0

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
9,520

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

M
W

T
: IN

 10.1/ O
U

T
 10.1

V
IS

: IN
 44/ O

U
T

 43
M

W
T

: IN
 10.1/ O

U
T

 10.1
V

IS
: IN

 44/ O
U

T
 46

2641u

2333u
C

1: 55%
C

2: 19%
C

3: 15%
C

4: 11%

1848u

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

M
D

: 9,674 
' 

T
V

D
: 7,634.94 

' 
A

zim
uth: 89.13 

° 
Inclination: 179.85 

°

15%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 30%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc; 45%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr fos, 
tr pyr, tr calc; O

 S
H

O
W

: br w
h, 

fast stm
g, m

od stn, m
od o

30%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 30%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc; 40%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr fos, 
tr pyr, tr calc; O

 S
H

O
W

: br yel / 
w

h, fast stm
g, m

od stn, m
od o

30%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 50%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc; 20%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr fos, 
tr pyr, tr calc; O

 S
H

O
W

: br w
h, 

fast stm
g, fr stn, fr o

G
A

M
M

A
 (units)

220

0

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
9,740

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

M
W

T
: IN

 10.1/ O
U

T
 10.1

V
IS

: IN
 43/ O

U
T

 43

2503u
2854u

2771u

M
W

T
: IN

 9.9/ O
U

T
 10.0

V
IS

: IN
 42/ O

U
T

 42

1661u
C

1: 57%
C

2: 19%
C

3: 14%
C

4: 11%

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

M
D

: 9,769 
' 

T
V

D
: 7,636.07 

' 
A

zim
uth: 89.5 

° 
Inclination: 180.81 

°

M
D

: 9,864 
' 

T
V

D
: 7,637.05 

' 
A

zim
uth: 89.32 

° 
Inclination: 179.32 

°

M
D

: 9,959 
T

V
D

: 7,638.62 
A

zim
uth: 88.79 

Inclination: 179.47 

30%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 50%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc; 20%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr fos, 
tr pyr, tr calc; O

 S
H

O
W

: br w
h, 

fast stm
g, fr stn, fr o

20%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 35%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc; 45%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr fos, 
tr pyr, tr calc; O

 S
H

O
W

: br yel / 
w

h, fast stm
g, m

od stn, m
od o

30%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 50%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc; 20%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr fos, 
tr pyr, tr calc; O

 S
H

O
W

: br w
h, 

fast stm
g, fr stn, fr o

G
A

M
M

A
 (units)

220

0

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
9,960

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

M
W

T
: IN

 10.3/ O
U

T
 10.3

V
IS

: IN
 43/ O

U
T

 43

3000u

3296u
C

1: 41%
C

2: 14%
C

3: 17%
C

4: 28%

2854u

R
O

P
 (ft/hr)

10

07/15/13



T
V

D
 (ft)

7800

7000
35%

 M
R

L: m
ed gy - dk gy brn, 

frm
 - sl hrd, sb blky - sb plty, slty 

- arg tex, m
ot, calc; 65%

 S
LT

Y
 

S
H

: m
ed - dk gy, m

ed - frm
, v f 

gr, slty tex, sb plty, tr fos

25%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 75%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty, tr fos

M
D

: 9,959 
' 

T
V

D
: 7,638.62 

' 
A

zim
uth: 88.79 

° 
Inclination: 179.47 

°

M
D

: 10,148 
' 

T
V

D
: 7,640.69 

' 
A

zim
uth: 90.06 

° 
Inclination: 178.1 

°

M
D

: 10,054 
' 

T
V

D
: 7,640.19 

' 
A

zim
uth: 89.32 

° 
Inclination: 178.46 

°

20%
 C

H
K

: m
ed gy - dk gy, stri, 

frm
-sft, sb plty - sb blky, sl m

ot, 
calc; 35%

 M
R

L: m
ed gy - dk gy 

brn, frm
 - sl hrd, sb blky - sb plty, 

slty - arg tex, m
ot, calc; 45%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr fos, 
tr pyr, tr calc; O

 S
H

O
W

: br yel / 
w

h, fast stm
g, m

od stn, m
od o

G
A

M
M

A
 (units)

220

0

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
10,180

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

2848u

2597u
C

1: 52%
C

2: 17%
C

3: 14%
C

4: 17%

M
W

T
: IN

 10.3+
/ O

U
T

 10.3+
V

IS
: IN

 43/ O
U

T
 43

M
W

T
: IN

 10.3+
/ O

U
T

 10.3+
V

IS
: IN

 42/ O
U

T
 43

2368u

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

T
V

D
 (ft)

7800

7000

M
D

: 10,243 
' 

T
V

D
: 7,640.85 

' 
A

zim
uth: 89.75 

° 
Inclination: 178.07 

°

15%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 85%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty, tr fos, tr calc

10%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 90%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty, tr calc

M
D

: 10,338 
' 

T
V

D
: 7,641.4 

' 
A

zim
uth: 89.59 

° 
Inclination: 178.19 

°

G
A

M
M

A
 (units)

220

0

G
A

M
M

A
 (units)

220

0

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
10,400

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
W

T
: IN

 10.3+
/ O

U
T

 10.3+
V

IS
: IN

 42/ O
U

T
 43

M
W

T
: IN

 10.6/ O
U

T
 10.6

V
IS

: IN
 41/ O

U
T

 41

3513u
3516u

2597u
C

1: 50%
C

2: 14%
C

3: 14%
C

4: 22%

2647u

R
O

P
 (ft/hr)

10

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

T
V

D
 (ft)

7800

7000

M
D

: 10,433 
' 

T
V

D
: 7,642.18 

' 
A

zim
uth: 89.47 

° 
Inclination: 178.17 

°

30%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 70%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty, tr calc

30%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 70%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty, tr calc

M
D

: 10,623 
T

V
D

: 7,645.64 
A

zim
uth: 88.24 

Inclination: 178.6 

M
D

: 10,528 
' 

T
V

D
: 7,643.4 

' 
A

zim
uth: 89.06 

° 
Inclination: 177.87 

°

G
A

M
M

A
 (units)

220

0

G
A

M
M

A
 (units)

220

0

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
10,620

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

2800u
2480u

2337u
C

1: 59%
C

2: 17%
C

3: 14%
C

4: 10%

M
W

T
: IN

 10.6/ O
U

T
 10.8

V
IS

: IN
 42/ O

U
T

 43

R
O

P
 (ft/hr)

10

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

T
V

D
 (ft)

7800

7000
60%

 M
R

L: m
ed gy - dk gy brn, 

frm
 - sl hrd, sb blky - sb plty, slty 

- arg tex, m
ot, calc; 40%

 S
LT

Y
 

S
H

: m
ed - dk gy, m

ed - frm
, v f 

gr, slty tex, sb plty, tr calc, tr fos

50%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 50%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty, tr calc, tr fos

50%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 25%
 C

H
K

: 
m

ed gy - dk gy, stri, frm
-sft, sb 

plty - sb blky, sl m
ot, calc 25%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr 
calc, tr fos

M
D

: 10,812 
' 

T
V

D
: 7,649.87 

' 
A

zim
uth: 88.94 

° 
Inclination: 178.81 

°

M
D

: 10,717 
' 

T
V

D
: 7,648.03 

' 
A

zim
uth: 88.84 

° 
Inclination: 179.53 

°

M
D

: 10,623 
' 

T
V

D
: 7,645.64 

' 
A

zim
uth: 88.24 

° 
Inclination: 178.6 

°

G
A

M
M

A
 (units)

220

0

G
A

M
M

A
 (units)

220

0

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
10,840

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
W

T
: IN

 10.4/ O
U

T
 10.6

V
IS

: IN
 44/ O

U
T

 44
M

W
T

: IN
 10.2+

/ O
U

T
 10.3

V
IS

: IN
 42/ O

U
T

 44

2456u
2752u

M
W

T
: IN

 10.4/ O
U

T
 10.3+

V
IS

: IN
 42/ O

U
T

 44

2823u
C

1: 35%
C

2: 12%
C

3: 25%
C

4: 28%

R
O

P
 (ft/hr)

10

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

T
V

D
 (ft)

7800

7000
45%

 M
R

L: m
ed gy - dk gy brn, 

frm
 - sl hrd, sb blky - sb plty, slty 

- arg tex, m
ot, calc; 40%

 C
H

K
: 

m
ed gy - dk gy, stri, frm

-sft, sb 
plty - sb blky, sl m

ot, calc 15%
 

S
LT

Y
 S

H
: m

ed - dk gy, m
ed - 

frm
, v f gr, slty tex, sb plty, tr 

calc, tr fos

50%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 25%
 C

H
K

: 
m

ed gy - dk gy, stri, frm
-sft, sb 

plty - sb blky, sl m
ot, calc 25%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr 
calc, tr fos

M
D

: 10,907 
' 

T
V

D
: 7,651.42 

' 
A

zim
uth: 89.19 

° 
Inclination: 179.56 

°

40%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 50%
 C

H
K

: 
m

ed gy - dk gy, stri, frm
-sft, sb 

plty - sb blky, sl m
ot, calc 10%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr 
calc, tr fos

M
D

: 11,002 
' 

T
V

D
: 7,652.94 

' 
A

zim
uth: 88.98 

° 
Inclination: 179.91 

°

G
A

M
M

A
 (units)

220

0

G
A

M
M

A
 (units)

220

0

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
11,060

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

3659u

M
W

T
: IN

 10.4/ O
U

T
 10.3+

2826u
3038u

M
W

T
: IN

 10.4/ O
U

T
 10.4

V
IS

: IN
 41/ O

U
T

 43

3169u
C

1: 55%
C

2: 10%
C

3: 17%
C

4: 18%

R
O

P
 (ft/hr)

10

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000
50%

 M
R

L: m
ed gy - dk gy brn, 

frm
 - sl hrd, sb blky - sb plty, slty 

- arg tex, m
ot, calc; 35%

 C
H

K
: 

m
ed gy - dk gy, stri, frm

-sft, sb 
plty - sb blky, sl m

ot, calc 15%
 

S
LT

Y
 S

H
: m

ed - dk gy, m
ed - 

frm
, v f gr, slty tex, sb plty, tr 

calc, tr fos

40%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 50%
 C

H
K

: 
m

ed gy - dk gy, stri, frm
-sft, sb 

plty - sb blky, sl m
ot, calc 10%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr 
calc, tr fos

40%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 50%
 C

H
K

: 
m

ed gy - dk gy, stri, frm
-sft, sb 

plty - sb blky, sl m
ot, calc 10%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr 
calc, tr fos

M
D

: 11,287 
T

V
D

: 7,653.92 
A

zim
uth: 90.09 

Inclination: 179.71 

M
D

: 11,192 
' 

T
V

D
: 7,654.12 

' 
A

zim
uth: 90.15 

° 
Inclination: 179.38 

°

M
D

: 11,097 
' 

T
V

D
: 7,654.02 

' 
A

zim
uth: 89.72 

° 
Inclination: 178.67 

°

G
A

M
M

A
 (units)

220

0

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
11,280

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

3038u
2797u

3362u

M
W

T
: IN

 10.4/ O
U

T
 10.4

V
IS

: IN
 42/ O

U
T

 43

2511u
C

1: 39%
C

2: 16%
C

3: 21%
C

4: 24%

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

M
D

: 11,287 
' 

T
V

D
: 7,653.92 

' 
A

zim
uth: 90.09 

° 
Inclination: 179.71 

°

M
D

: 11,381 
' 

T
V

D
: 7,654.19 

' 
A

zim
uth: 89.59 

° 
Inclination: 179.7 

°

50%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 35%
 C

H
K

: 
m

ed gy - dk gy, stri, frm
-sft, sb 

plty - sb blky, sl m
ot, calc 15%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr 
calc, tr fos

55%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 30%
 C

H
K

: 
m

ed gy - dk gy, stri, frm
-sft, sb 

plty - sb blky, sl m
ot, calc 15%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr 
calc, tr fos

M
D

: 11,476 
' 

T
V

D
: 7,654.84 

' 
A

zim
uth: 89.62 

° 
Inclination: 180.19 

°

G
A

M
M

A
 (units)

220

0

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
11,500

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

2985u
2891u

M
W

T
: IN

 10.4/ O
U

T
 10.4+

V
IS

: IN
 43/ O

U
T

 44
M

W
T

: IN
 10.4/ O

U
T

 10.4+
V

IS
: IN

 42/ O
U

T
 43

2831u
C

1: 44%
C

2: 14%
C

3: 18%
C

4: 23%

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000

M
D

: 11,571 
' 

T
V

D
: 7,655.57 

' 
A

zim
uth: 89.5 

° 
Inclination: 178.17 

°

45%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 15%
 C

H
K

: 
m

ed gy - dk gy, stri, frm
-sft, sb 

plty - sb blky, sl m
ot, calc 40%

 
S

LT
Y

 S
H

: m
ed - dk gy, m

ed - 
frm

, v f gr, slty tex, sb plty, tr 
calc, tr fos

35%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 65%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty, tr calc, tr fos

M
D

: 11,666 
' 

T
V

D
: 7,656.6 

' 
A

zim
uth: 89.26 

° 
Inclination: 178.46 

°

G
A

M
M

A
 (units)

220

0

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
11,720

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

2834u

M
W

T
: IN

 10.4+
/ O

U
T

 10.4+
V

IS
: IN

 43/ O
U

T
 43

M
W

T
: IN

 10.4/ O
U

T
 10.4+

V
IS

: IN
 42/ O

U
T

 43

2568u
2760u

2623u
C

1: 43%
C

2: 14%
C

3: 19%
C

4: 24%

R
O

P
 (ft/hr)

10

7/16/13



T
V

D
 (ft)

7800

7000
50%

 M
R

L: m
ed gy - dk gy brn, 

frm
 - sl hrd, sb blky - sb plty, slty 

- arg tex, m
ot, calc; 50%

 S
LT

Y
 

S
H

: m
ed - dk gy, m

ed - frm
, v f 

gr, slty tex, sb plty, tr calc, tr fos

35%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 65%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty, tr calc, tr fos

M
D

: 11,855 
' 

T
V

D
: 7,659.32 

' 
A

zim
uth: 89.56 

° 
Inclination: 176.73 

°

M
D

: 11,761 
' 

T
V

D
: 7,658.09 

' 
A

zim
uth: 88.94 

° 
Inclination: 177.62 

°

30%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 70%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty, tr calc, tr fos

G
A

M
M

A
 (units)

220

0

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
11,940

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

2760u
2737u

M
W

T
: IN

 10.4+
/ O

U
T

 10.5
V

IS
: IN

 43/ O
U

T
 43

M
W

T
: IN

 10.4/ O
U

T
 10.4+

V
IS

: IN
 42/ O

U
T

 43

2486u

2477u
C

1: 42%
C

2: 15%
C

3: 20%
C

4: 23%

R
O

P
 (ft/hr)

10



T
V

D
 (ft)

7800

7000
30%

 M
R

L: m
ed gy - dk gy brn, 

frm
 - sl hrd, sb blky - sb plty, slty 

- arg tex, m
ot, calc; 70%

 S
LT

Y
 

S
H

: m
ed - dk gy, m

ed - frm
, v f 

gr, slty tex, sb plty, tr calc, tr fos

25%
 M

R
L: m

ed gy - dk gy brn, 
frm

 - sl hrd, sb blky - sb plty, slty 
- arg tex, m

ot, calc; 75%
 S

LT
Y

 
S

H
: m

ed - dk gy, m
ed - frm

, v f 
gr, slty tex, sb plty, tr calc, tr fos

M
D

: 12,122 
' 

T
V

D
: 7,662.72 

' 
A

zim
uth: 88.95 

° 
Inclination: 175.67 

°

M
D

: 12,068 
' 

T
V

D
: 7,661.73 

' 
A

zim
uth: 88.95 

° 
Inclination: 175.67 

°

M
D

: 12,045 
' 

T
V

D
: 7,661.34 

' 
A

zim
uth: 89.07 

° 
Inclination: 175.62 

°

M
D

: 11,950 
' 

T
V

D
: 7,660.13 

' 
A

zim
uth: 89.47 

° 
Inclination: 175.97 

°

T
hank Y

ou F
or U

sing
C

olum
bine Logging, Inc.

T
D

 @
 M

D
 12,122'

on 07/16/2013 @
 4:32 M

S
T

G
A

M
M

A
 (units)

220

0

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
12,160

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

M
W

T
: IN

 10.4/ O
U

T
 10.4+

V
IS

: IN
 42/ O

U
T

 43
M

W
T

: IN
 10.5/ O

U
T

 10.5
V

IS
: IN

 43/ O
U

T
 43

2636u
C

1: 34%
C

2: 1%
C

3: 29%
C

4: 36%

R
O

P
 (ft/hr)

10



12,150
12,160

12,170


