
O
th

e
r

W
ellsite G

eologist
T

racy L
aw

so
n

331
B

lo
o

d
h

o
u

n
d

 U
n

it

148
C

o
lu

m
b

in
e L

o
g

g
in

g
 C

o
m

p
u

ter

W
ellsite G

eologist
A

n
d

rew
 M

arten
s

S
enior Lead W

ellsite G
eologist

R
o

b
ert D

avis G
eo

lo
g

ist

730 17th S
t.

D
enver, C

O
 80202

A
d

d
ress

B
aysw

ater E
xploration &

 P
roduction, LLC

.
C

o
m

p
an

y

M
ark E

. B
row

n
N

am
e

O
p

erato
r

730 17th S
t.

D
enver, C

O
 80202

A
d

d
ress

B
aysw

ater E
xploration &

 P
roduction, LLC

.
C

o
m

p
an

y

S
cale: 5

" / 1
0

0
'

M
easu

red
 D

ep
th

 L
o

g

W
B

M
T

yp
e o

f D
rillin

g
 F

lu
id

C
odell

F
o

rm
atio

n

11553'
T

o
tal D

ep
th

11553'
T

o
6000'

L
o

g
g

ed
 In

terval

K
.B

. E
levatio

n 4829'
G

ro
u

n
d

 E
levatio

n 4806'

470 F
F

N
LL, 1680 F

F
W

LL
B

o
tto

m
 H

o
le C

o
o

rd
in

ates

40.496613/ - 104.541475
1170 F

S
L, 1182 F

W
L

S
u

rface C
o

o
rd

in
ates

S
p

u
d

 D
ate 1/29/2016

D
J B

asin
G

eo
g

rap
h

ic R
eg

io
n

05-123-42494
A

P
I N

u
m

b
er

U
nited S

tates
C

o
u

n
try

2/28/2016
D

rillin
g

 C
o

m
p

leted

W
attenberg

F
ield

42494
A

F
E

 #

F
rontier (U

tah) 8
R

ig
 N

u
m

b
er

W
eld

C
o

u
n

ty
C

olorado
S

tate

S
10 T

6N
 R

64W
L

o
catio

n

A
lbrighton H

-10H
C

W
ell N

am
e



C
O

R
E

 - R
E

C
O

V
E

R
E

D

C
O

R
E

 - LO
S

T

D
O

W
N

 T
IM

E
 G

A
S

 (LE
F

T
)

D
O

W
N

 T
IM

E
 G

A
S

T
R

IP
 G

A
S

 (LE
F

T
)

T
R

IP
 G

A
S

C
O

N
N

E
C

T
IO

N
 G

A
S

 (LE
F

T
)

C
O

N
N

E
C

T
IO

N
 G

A
S

C
O

N
N

E
C

T
IO

N
 (D

O
W

N
)

C
O

N
N

E
C

T
IO

N
 (U

P
)

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

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
ID

E
R

IT
E

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
IC

A
C

E
O

U
S

M
A

R
LS

T
O

N
E

M
A

R
C

A
S

IT
E

K
A

O
LIN

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

IN
O

C
E

R
A

M
U

S

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
IC

 LIM
E

S
T

O
N

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

R
o

ck T
yp

es

S
eal

P
ressure

G
as

W
ater

C
ore

C
ondensate

E
rror

N
ote

O
il

Z
o

n
e C

o
lo

r C
o

d
in

g

W
ellsite G

eologist

331

148

W
ellsite G

eologist

S
enior Lead W

ellsite G
eologist

730 17th S
t.

D
enver, C

O
 80202

B
aysw

ater E
xploration &

 P
roduction, LLC

.

M
ark E

. B
row

n

730 17th S
t.

D
enver, C

O
 80202

B
aysw

ater E
xploration &

 P
roduction, LLC

.



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

M
N

 D
E

P
T

H

D
R

ILL S
T

E
M

 T
E

S
T

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

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

)

C
A

S
IN

G

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

N
O

R
M

A
L F

A
U

LT

M
N

 D
E

P
T

H
 (D

O
W

N
)

M
N

 D
E

P
T

H
 U

P

O
IL S

H
O

W

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

D
O

W
N

 T
IM

E
 G

A
S

 (LE
F

T
)

D
O

W
N

 T
IM

E
 G

A
S

T
R

IP
 G

A
S

 (LE
F

T
)

T
R

IP
 G

A
S

C
O

N
N

E
C

T
IO

N
 G

A
S

 (LE
F

T
)

C
O

N
N

E
C

T
IO

N
 G

A
S

C
O

N
N

E
C

T
IO

N
 (D

O
W

N
)

C
O

N
N

E
C

T
IO

N
 (U

P
)

B
IT

V
U

G
G

Y

P
IN

P
O

IN
T

O
th

er S
ym

b
o

ls



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

S
U

R
V

E
Y

, G
A

M
M

A
, and R

O
P

 D
A

T
A

 
P

R
O

V
ID

E
D

 B
Y

 B
A

K
E

R
 H

U
G

H
E

S

B
it D

a
ta 

B
it #

: 1
 

T
ype: S

D
i513 

S
ize: 8.75

 
D

epth In: 1,560' 
Je

ts: 7
x1

4
 

S
/N

: JK
9947

M
D

: 6,030' 
In

clin
a

tio
n

: 0
.8

°
 

A
zim

u
th

: 1
5

5
.6

° 
T

V
D

: 5,869.61' 
V

S
: 0.16'

M
D

: 6,124' 
In

clin
a

tio
n

: 0
.9

°
 

A
zim

u
th

: 1
3

5
.4

° 
T

V
D

: 5,963.6' 
V

S
: 0.33'

S
L

T
Y

 S
H

: m
e

d
-d

k g
y, slt g

r, m
o

d
 frm

, sb
 p

lty-p
lty, rth

y-sb
 rth

y te
x, S

H
Y

 S
L

T
S

T
: lt-m

e
d

 g
y, slt-vf g

r, 
sl frm

-h
d

, sb
 p

lty-sb
 b

lky, g
t te

x, a
rg

 cm
t, sh

 in
cl, n

o
n

 ca
lc; slo

w
 d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 

e
ve

n
 rin

g
 

S
H

Y
 S

L
T

S
T

: lt-m
e

d
 g

y, slty-vf g
r, sl frm

-h
d

, sb
 p

lty-sb
 b

lky, g
t te

x, a
rg

 cm
t, tr sh

 in
cl, n

o
n

 ca
lc; 

S
L

T
Y

 S
H

: m
e

d
-d

k g
y, slt g

r, m
o

d
 frm

, sb
 p

lty-p
lty, rth

y-sb
 rth

y te
x, b

lk flk in
cl; slo

w
 d

ifse
, m

o
d

 
stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

125

5,940
5,960

5,970
5,980

5,990
6,000

6,010
6,020

6,030
6,040

6,050
6,060

6,070
6,080

6,090
6,100

6,110
6,120

6,130
6,140

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 D

A
T

A
 F

R
O

M
 B

LO
O

D
H

O
U

N
D

 
C

H
R

O
M

A
T

O
G

R
A

P
H

 U
N

IT
 #0331 JO

B
 

N
U

M
B

E
R

 73 via IB
A

LL G
A

S
 C

H
A

R
T

 D
A

T
A

 
B

A
S

E
 "A

lb
rig

h
to

n
 H

_
1

0
_

H
C

.m
d

b
"

753u

758u

486u
C

1: 81%
C

2: 11%
C

3: 8%
C

4: 0%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

C
O

LU
M

B
IN

E
 LO

G
G

IN
G

 R
IG

G
E

D
 U

P
 O

N
 

2/25/2016 M
A

N
N

E
D

 2-P
E

R
S

O
N

 
LO

G
G

IN
G

. S
T

A
R

T
E

D
 LO

G
G

IN
G

 A
T

 6000' 
@

 02:06 M
D

T
 2/26/2016.

405

Im
ag

es

S
T

T F M G E

 O
il S

h
o

w
 

TV
D

 
W

ell B
o

re

G
A

M
M

A
 

G
am

m
a

%
 L

ith

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)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 6,219' 
In

clin
a

tio
n

: 0
.6

°
 

A
zim

u
th

: 1
4

4
° 

T
V

D
: 6,058.59' 

V
S

: 0.34'

M
D

: 6,344' 
In

clin
a

tio
n

: 0
.4

°
 

A
zim

u
th

: 7
6

.3
° 

T
V

D
: 6,183.54' 

V
S

: 0.47'

S
H

Y
 S

L
T

S
T

: lt-m
e

d
 g

y, slty-vf g
r, sl frm

-h
d

, sb
 p

lty-sb
 b

lky, g
t te

x, a
rg

 cm
t, tr sh

 in
cl, n

o
n

 ca
lc; 

S
L

T
Y

 S
H

: m
e

d
-d

k g
y, slt g

r, m
o

d
 frm

, sb
 p

lty-p
lty, rth

y-sb
 rth

y te
x, b

lk flk in
cl; slo

w
 d

ifse
, m

o
d

 
stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

S
L

T
Y

 S
H

: lt-m
e

d
 g

y, m
ic g

r ip
, p

lty-sb
 p

lty, sl-m
o

d
 frm

, rth
y-slty te

x, n
o

n
 ca

lc; S
H

Y
 S

L
T

S
T

: lt- m
e

d
 g

y, 
slty-m

ic g
r, sb

 p
lty- sb

 b
lky, m

o
d

 frm
-h

d
, o

cc b
lk flks, g

t te
x, n

o
n

 ca
lc; S

H
Y

 S
S

: lt g
y, s&

p
, vf g

r, sb
 

rn
d

-rn
d

, m
o

d
-w

 srt, frm
-m

o
d

 frm
, a

rg
 m

tx, n
o

n
 ca

lc; slo
w

 d
ifse

, m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

S
L

T
Y

 S
H

: lt-m
e

d
 g

y, m
ic g

r ip
, p

lty-sb
 p

lty, sl-m
o

d
 frm

, rth
y-slty te

x, n
o

n
 ca

lc; S
H

Y
 S

L
T

S
T

: lt- m
e

d
 

g
y, slty-m

ic g
r, sb

 p
lty- sb

 b
lky, m

o
d

 frm
-h

d
, o

cc b
lk flks, g

t te
x, n

o
n

 ca
lc; S

H
Y

 S
S

: lt g
y, s&

p
, vf 

g
r, sb

 rn
d

-rn
d

, m
o

d
-w

 srt, frm
-m

o
d

 frm
, a

rg
 m

tx, n
o

n
 ca

lc; slo
w

 d
ifse

, m
o

d
 stm

g
, b

l cu
t, m

o
d

 
e

ve
n

 rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

96
110

96

6,130
6,140

6,150
6,160

6,170
6,180

6,190
6,200

6,210
6,220

6,230
6,240

6,250
6,260

6,270
6,280

6,290
6,300

6,310
6,320

6,330
6,340

6,350
6,360

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

1187u

1329u

1473u

1268u

1413u
C

1: 80%
C

2: 12%
C

3: 8%
C

4: 0%
2307u

M
U

D
 W

T
 IN

 9.9+
/ V

IS
 41

O
U

T
 9.9+

/44

T
O

O
H

 36 S
T

A
N

D
S

 
@

6331'M
D

 T
O

 P
IC

K
 U

P
 

A
G

IT
A

T
O

R

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

436

349

68



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 6,439' 
In

clin
a

tio
n

: 9
.5

°
 

A
zim

u
th

: 3
4

8
.6

° 
T

V
D

: 6,278.11' 
V

S
: 9.99'

M
D

: 6,534' 
In

clin
a

tio
n

: 2
3

° 
A

zim
u

th
: 3

5
4

.6
° 

T
V

D
: 6,369.11' 

V
S

: 14.3'

S
L

T
Y

 S
H

: lt-m
e

d
 g

y, m
ic g

r ip
, p

lty-sb
 p

lty, sl-m
o

d
 frm

, rth
y-slty te

x, n
o

n
 ca

lc; S
H

Y
 S

L
T

S
T

: lt- m
e

d
 

g
y, slty-m

ic g
r, sb

 p
lty- sb

 b
lky, m

o
d

 frm
-h

d
, o

cc b
lk flks, g

t te
x, n

o
n

 ca
lc; S

H
Y

 S
S

: lt g
y, s&

p
, vf 

g
r, sb

 rn
d

-rn
d

, m
o

d
-w

 srt, frm
-m

o
d

 frm
, a

rg
 m

tx, n
o

n
 ca

lc; slo
w

 d
ifse

, m
o

d
 stm

g
, b

l cu
t, m

o
d

 
e

ve
n

 rin
g

 

S
L

T
Y

 S
H

: lt-m
e

d
 g

y, m
ic g

r ip
, p

lty-sb
 p

lty, sl-m
o

d
 frm

, rth
y-slty te

x, n
o

n
 ca

lc; S
H

Y
 S

L
T

S
T

: lt- m
e

d
 g

y, 
slty-m

ic g
r, sb

 p
lty- sb

 b
lky, m

o
d

 frm
-h

d
, o

cc b
lk flks, g

t te
x, n

o
n

 ca
lc; S

H
Y

 S
S

: lt g
y, s&

p
, vf g

r, sb
 

rn
d

-rn
d

, m
o

d
-w

 srt, frm
-m

o
d

 frm
, a

rg
 m

tx, n
o

n
 ca

lc; slo
w

 d
ifse

, m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

S
L

T
Y

 S
H

: lt-m
e

d
 g

y, m
ic g

r ip
, p

lty-sb
 p

lty, sl-m
o

d
 frm

, rth
y-slty te

x, n
o

n
 ca

lc; S
H

Y
 S

L
T

S
T

: lt- m
e

d
 

g
y, slty-m

ic g
r, sb

 p
lty- sb

 b
lky, m

o
d

 frm
-h

d
, o

cc b
lk flks, g

t te
x, n

o
n

 ca
lc; S

H
Y

 S
S

: lt g
y, s&

p
, vf 

g
r, sb

 rn
d

-rn
d

, m
o

d
-w

 srt, frm
-m

o
d

 frm
, a

rg
 m

tx, n
o

n
 ca

lc; slo
w

 d
ifse

, m
o

d
 stm

g
, b

l cu
t, m

o
d

 
e

ve
n

 rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

99
85

107

6,350
6,360

6,370
6,380

6,390
6,400

6,410
6,420

6,430
6,440

6,450
6,460

6,470
6,480

6,490
6,500

6,510
6,520

6,530
6,540

6,550
6,560

6,570
6,580

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 9.9/ V
IS

 41
O

U
T

 10/42

1365u
1601u

2035u

1520u

1194u
C

1: 80%
C

2: 12%
C

3: 7%
C

4: 1%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

164

372

86



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 6,629' 
In

clin
a

tio
n

: 2
7

.2
°

 
A

zim
u

th
: 3

5
7

.6
° 

T
V

D
: 6,455.12' 

V
S

: 4.62'

M
D

: 6,722' 
In

clin
a

tio
n

: 3
3

.4
°

 
A

zim
u

th
: 0

.7
° 

T
V

D
: 6,535.38' 

V
S

: 6.87'

S
L

T
Y

 S
H

: lt-m
e

d
 g

y, m
ic g

r ip
, p

lty-sb
 p

lty, sl-m
o

d
 frm

, rth
y-slty te

x, n
o

n
 ca

lc; S
H

Y
 S

L
T

S
T

: lt- m
e

d
 g

y, 
slty-m

ic g
r, sb

 p
lty- sb

 b
lky, m

o
d

 frm
-h

d
, o

cc b
lk flks, g

t te
x, n

o
n

 ca
lc; S

H
Y

 S
S

: lt g
y, s&

p
, vf g

r, sb
 

rn
d

-rn
d

, m
o

d
-w

 srt, frm
-m

o
d

 frm
, a

rg
 m

tx, n
o

n
 ca

lc; slo
w

 d
ifse

, m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

S
L

T
Y

 S
H

: lt-m
e

d
 g

y, m
ic-slty g

r ip
, p

lty-sb
 p

lty, sl-m
o

d
 frm

, rth
y-slty te

x, n
o

n
 ca

lc, tr sh
y ss, 

tr sh
y sltst; m

o
d

 d
ifse

, m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

S
L

T
Y

 S
H

: lt-m
e

d
 g

y, m
ic-slty g

r ip
, p

lty-sb
 p

lty, sl-m
o

d
 frm

, rth
y-slty te

x, n
o

n
 ca

lc; 
m

o
d

 d
ifse

, m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

114
112

138

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
6,740

6,750
6,760

6,770
6,780

6,790
6,800

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 9.9/ V
IS

 41
O

U
T

 10/41

2035u
2155u

1711u

2228u

2292u

M
U

D
 W

T
 IN

 9.9/ V
IS

 42
O

U
T

 10.1/41
1081u
C

1: 80%
C

2: 13%
C

3: 6%
C

4: 1%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

120

417



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 6,817' 
In

clin
a

tio
n

: 4
2

° 
A

zim
u

th
: 0

.9
° 

T
V

D
: 6,610.48' 

V
S

: 9.05'

M
D

: 6,911' 
In

clin
a

tio
n

: 4
0

.9
°

 
A

zim
u

th
: 3

5
9

.7
° 

T
V

D
: 6,680.93' 

V
S

: 1.44'

M
D

: 7,004' 
In

clin
a

tio
n

: 4
8

.5
°

 
A

zim
u

th
: 3

5
8

.1
° 

T
V

D
: 6,746.99' 

V
S

: 8.26'

S
L

T
Y

 S
H

: lt-m
e

d
 g

y, m
ic-slty g

r ip
, p

lty-sb
 p

lty, sl-m
o

d
 frm

, rth
y-slty te

x, n
o

n
 ca

lc, b
e

n
t; 

m
o

d
 fa

st d
ifse

, m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

S
L

T
Y

 S
H

: lt-m
e

d
 g

y, m
ic-slty g

r ip
, p

lty-sb
 p

lty, 
sl-m

o
d

 frm
, rth

y-slty te
x, n

o
n

 ca
lc, b

e
n

t; fa
st 

d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

C
H

K
: lt-m

e
d

 g
y, str, sb

 p
lty-b

lky, v b
rit, sl sft, sb

 
rth

y-w
xy te

x, v ca
lc; M

R
L

S
T

: m
e

d
-d

k g
y, slt g

r, sl 
frm

, sb
 p

lty-p
lty, g

t te
x, ca

lc, tr-m
o

d
 a

b
n

t b
e

n
t; 

S
L

T
Y

 S
H

: m
e

d
-d

k g
y, slt-m

ic g
r, m

o
d

 frm
, sb

 
p

lty-p
lty, rth

y-sb
 rth

y te
x; fa

st d
ifse

, m
o

d
 fa

st 
stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

M
R

L
S

T
: m

e
d

-d
k g

y, slt g
r, m

o
d

 frm
- frm

, sb
 

p
lty-p

lty, g
t te

x, ca
lc, C

H
K

: m
e

d
 g

y, str, sb
 

p
lty-b

lky, v b
rit, sl sft, sb

 rth
y-w

xy te
x, v ca

lc, 
tr-m

o
d

 a
b

n
t b

e
n

t, co
m

 d
issm

 p
yr; fa

st d
ifse

, 
m

o
d

 fa
st stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0
199

92

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
6,960

6,970
6,980

6,990
7,000

7,010
7,020

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

3076u
M

U
D

 W
T

 IN
 9.9/ V

IS
 42

2295u

N
IO

B
R

A
R

A
 A

 C
H

A
LK

 T
O

P
6949'M

D
 / 6708'T

V
D

N
IO

B
R

A
R

A
 A

 M
A

R
L T

O
P

 
6973' M

D
 / 6725' T

V
D

M
U

D
 W

T
 IN

 9.9/ V
IS

 42
O

U
T

 10.1/41

4065u
1833u
C

1: 80%
C

2: 14%
C

3: 6%
C

4: 0%

S
H

A
R

O
N

 S
P

R
IN

G
S

 T
O

P
 

6861' M
D

 /6643' T
V

D

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0
22

275



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 7,098' 
In

clin
a

tio
n

: 6
5

° 
A

zim
u

th
: 3

5
9

° 
T

V
D

: 6,798.35' 
V

S
: 17.57'

M
D

: 7,191' 
In

clin
a

tio
n

: 6
5

.5
°

 
A

zim
u

th
: 3

5
8

.8
° 

T
V

D
: 6,837.29' 

V
S

: 0.57'

M
R

L
S

T
: m

e
d

-d
k g

y, slt g
r, m

o
d

 frm
- frm

, sb
 

p
lty-p

lty, g
t te

x, ca
lc, C

H
K

: m
e

d
 g

y, str, sb
 

p
lty-b

lky, v b
rit, sl sft, sb

 rth
y-w

xy te
x, v ca

lc, 
tr-m

o
d

 a
b

n
t b

e
n

t, co
m

 d
issm

 p
yr; fa

st d
ifse

, 
m

o
d

 fa
st stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

M
R

L
S

T
: m

e
d

-d
k g

y, slt g
r, m

o
d

 frm
- frm

, sb
 

p
lty-p

lty, g
t te

x, ca
lc, tr C

H
K

; fa
st d

ifse
, m

o
d

 fa
st 

stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

M
R

L
S

T
: m

e
d

-d
k g

y, slt g
r, m

o
d

 frm
- frm

, sb
 

p
lty-p

lty, g
t te

x, ca
lc, tr C

H
K

; fa
st d

ifse
, m

o
d

 fa
st 

stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

C
H

K
: lt- m

e
d

 g
y, str, sb

 b
lky-b

lky, sft-m
o

d
 sft, 

rth
y-w

xy te
x, sm

 ip
, v ca

lc; M
R

L
S

T
: m

e
d

-d
k 

g
y, slt g

r, m
o

d
 frm

- frm
, sb

 p
lty-p

lty, g
t te

x, 
m

o
t, ca

lc, tr d
issm

 p
yr, tr in

o
c fra

g
s; fa

st 
d

ifse
, m

o
d

 fa
st stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

M
R

L
S

T
: m

e
d

-d
k g

y, slt g
r, m

o
d

 frm
- frm

, sb
 

p
lty-p

lty, g
t te

x, m
o

t, ca
lc; C

H
K

: lt- m
e

d
 g

y, str, 
sb

 b
lky-b

lky, sft-m
o

d
 sft, rth

y-w
xy te

x, sm
 ip

, v 
ca

lc, tr- m
o

d
 a

b
n

t in
o

c fra
g

s, tr - m
o

d
 a

b
n

t b
e

n
t; 

fa
st d

ifse
, m

o
d

 fa
st stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0
199

147
81

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
7,180

7,190
7,200

7,210
7,220

7,230
7,240

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 9.8/ V
IS

 42
O

U
T

 10/42
3522u

3416u

3714u

N
IO

B
R

A
R

A
 B

 C
H

A
LK

 T
O

P
7177'M

D
 / 6831'T

V
D

3390u
C

1: 76%
C

2: 16%
C

3: 7%
C

4: 1%

3826u

N
IO

B
R

A
R

A
 B

 M
A

R
L T

O
P

7250'M
D

 / 6861'T
V

D

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

97

370

239



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 7,284' 
In

clin
a

tio
n

: 6
7

.6
°

 
A

zim
u

th
: 3

5
9

.7
° 

T
V

D
: 6,874.3' 

V
S

: 2.43'

M
D

: 7,378' 
In

clin
a

tio
n

: 6
6

.4
°

 
A

zim
u

th
: 0

° 
T

V
D

: 6,911.03' 
V

S
: 1.31'

M
R

L
S

T
: m

e
d

-d
k g

y, slt g
r, m

o
d

 frm
- frm

, sb
 

p
lty-p

lty, g
t te

x, m
o

t, ca
lc; C

H
K

: lt- m
e

d
 g

y, str, 
sb

 b
lky-b

lky, sft-m
o

d
 sft, rth

y-w
xy te

x, sm
 ip

, v 
ca

lc, tr- m
o

d
 a

b
n

t in
o

c fra
g

s, tr - m
o

d
 a

b
n

t b
e

n
t; 

fa
st d

ifse
, m

o
d

 fa
st stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

C
H

K
: m

e
d

-d
k g

y, o
cc crm

 - lt g
ry, str, sb

 
p

lty-b
lky, b

rit, sl sft, sb
 rth

y-sm
 te

x, v ca
lc, 

in
o

c fo
ss; M

R
L

S
T

: m
e

d
-d

k g
y, m

o
t, slt g

r, sl 
frm

, sb
 p

lty-p
lty, g

t te
x, ca

lc; fa
st d

ifse
, m

o
d

 
fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

C
H

K
: m

e
d

-d
k g

y, o
cc crm

 - lt g
ry, str, sb

 
p

lty-b
lky, b

rit, sl sft, sb
 rth

y-sm
 te

x, v ca
lc,; 

M
R

L
S

T
: m

e
d

-d
k g

y, m
o

t, slt g
r, sl frm

, sb
 

p
lty-p

lty, g
t te

x, ca
lc, in

o
c fo

ss, o
cc b

e
n

t; fa
st 

d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

C
H

K
: m

e
d

-d
k g

y, o
cc crm

 - lt g
ry, str, sb

 
p

lty-b
lky, b

rit, sl sft, sb
 rth

y-sm
 te

x, v ca
lc, 

in
o

c fo
ss; M

R
L

S
T

: m
e

d
-d

k g
y, m

o
t, slt g

r, sl 
frm

, sb
 p

lty-p
lty, g

t te
x, ca

lc; fa
st d

ifse
, m

o
d

 
fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

C
H

K
: m

e
d

-d
k g

y, o
cc crm

 - lt g
ry, str, sb

 
p

lty-b
lky, b

rit, sl sft, sb
 rth

y-sm
 te

x, v ca
lc,; 

M
R

L
S

T
: m

e
d

-d
k g

y, m
o

t, slt g
r, sl frm

, sb
 

p
lty-p

lty, g
t te

x, ca
lc, in

o
c fo

ss, o
cc b

e
n

t; fa
st 

d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

M
R

L
S

T
: m

e
d

-d
k g

y, m
o

t, slt g
r, sl frm

, sb
 

p
lty-p

lty, g
t te

x, ca
lc; in

o
c fo

ss; C
H

K
: m

e
d

-d
k 

g
y, o

cc crm
 - lt g

ry, str, sb
 p

lty-b
lky, b

rit, sl sft, 
sb

 rth
y-sm

 te
x, v ca

lc, o
cc b

e
n

t; fa
st d

ifse
, 

m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

151
118

117

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
7,400

7,410
7,420

7,430
7,440

7,450
7,460

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

3826u

N
IO

B
R

A
R

A
 B

 M
A

R
L T

O
P

7250'M
D

 / 6861'T
V

D

3229u

473u

N
IO

B
R

A
R

A
 C

 C
H

A
LK

 T
O

P
7305'M

D
 / 6882'T

V
D

N
IO

B
R

A
R

A
 C

 M
A

R
L T

O
P

7407'M
D

 / 6923'T
V

D

M
U

D
 W

T
 IN

 9.8/ V
IS

 39
O

U
T

 9.8/40

3631u
M

U
D

 W
T

 IN
 9.8/ V

IS
 42

O
U

T
 10.1/42

2620u
C

1: 75%
C

2: 16%
C

3: 8%
C

4: 1%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

239

67

176



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 7,473' 
In

clin
a

tio
n

: 6
5

.9
°

 
A

zim
u

th
: 0

.2
° 

T
V

D
: 6,949.44' 

V
S

: 0.56'

M
D

: 7,565' 
In

clin
a

tio
n

: 7
9

.3
°

 
A

zim
u

th
: 0

.6
° 

T
V

D
: 6,976.89' 

V
S

: 14.57'

M
D

: 7,660' 
In

clin
a

tio
n

: 8
2

.7
°

 
A

zim
u

th
: 0

.4
° 

T
V

D
: 6,991.75' 

V
S

: 3.58'

L
M

S
T

: o
ff w

h
 - crm

 - ta
n

, lt - m
e

d
 g

y, sb
 b

lky - 
b

lky - ire
g

, b
rit, sl frm

, m
ict - m

cxln
 te

x, ch
ky ip

; 
M

R
L

S
T

: m
e

d
-d

k g
y, m

o
t-sp

e
c, slt g

r, sl frm
, sb

 
p

lty-p
lty, g

t te
x, ca

lc; C
H

K
: m

e
d

-d
k g

y, o
cc crm

 - 
lt g

ry, str, sb
 p

lty-b
lky, b

rit, sl sft, sb
 rth

y-sm
 te

x, 
v ca

lc; m
o

d
 d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 
rin

g
 

L
M

S
T

: o
ff w

h
 - crm

 - ta
n

, lt - m
e

d
 g

y, sb
 

b
lky - b

lky - ire
g

, b
rit, sl frm

, m
ict - m

cxln
 

te
x, ch

ky ip
; M

R
L

S
T

: m
e

d
-d

k g
y, m

o
t-sp

e
c, 

slt g
r, sl frm

, sb
 p

lty-p
lty, g

t te
x, ca

lc; m
o

d
 

d
ifse

, m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

L
M

S
T

: o
ff w

h
 - crm

, lt - m
e

d
 g

y, sb
 b

lky - b
lky, 

b
rit, sl frm

, m
cxln

, w
xy te

x, v ca
lc; S

S
: m

e
d

 
g

y-b
rn

, sb
 rn

d
-rn

d
, vf-f g

r, m
o

d
-w

 srt, m
o

d
 

frm
-frm

, b
rit ip

, sl sp
e

c, sl ca
lc; m

o
d

 d
ifse

, m
o

d
 

stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

L
M

S
T

: o
ff w

h
 - crm

, lt - m
e

d
 g

y, sb
 b

lky - b
lky, 

b
rit, sl frm

, m
cxln

, w
xy te

x, v ca
lc; S

S
: m

e
d

 
g

y-b
rn

, sb
 rn

d
-rn

d
, vf-f g

r, m
o

d
-w

 srt, m
o

d
 

frm
-frm

, b
rit ip

, sl sp
e

c, sl ca
lc; m

o
d

 fa
st d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

M
R

L
S

T
: m

e
d

-d
k g

y, m
o

t, slt g
r, sl frm

, sb
 

p
lty-p

lty, g
t te

x, ca
lc; in

o
c fo

ss; C
H

K
: m

e
d

-d
k 

g
y, o

cc crm
 - lt g

ry, str, sb
 p

lty-b
lky, b

rit, sl sft, 
sb

 rth
y-sm

 te
x, v ca

lc, o
cc b

e
n

t; fa
st d

ifse
, 

m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

181
29

37

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
7,620

7,630
7,640

7,650
7,660

7,670
7,680

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 9.8/ V
IS

 39
O

U
T

 9.8/39
3268u

698u

3723u

3269u

F
O

R
T

 H
A

Y
S

 T
O

P
7530'M

D
 / 6966'T

V
D

3687u

464u

3812u

C
O

D
E

LL T
O

P
7660'M

D
 / 6992'T

V
D

3005u
C

1: 43%
C

2: 21%
C

3: 25%
C

4: 11%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

101

224



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 7,707' 
In

clin
a

tio
n

: 8
4

.7
°

 
A

zim
u

th
: 0

.6
° 

T
V

D
: 6,996.9' 

V
S

: 4.28'

M
D

: 7,754' 
In

clin
a

tio
n

: 8
6

.7
°

 
A

zim
u

th
: 1

.1
° 

T
V

D
: 7,000.43' 

V
S

: 4.39'

M
D

: 7,846' 
In

clin
a

tio
n

: 8
9

.1
°

 
A

zim
u

th
: 2

.7
° 

T
V

D
: 7,003.8' 

V
S

: 3.13'

L
M

S
T

: o
ff w

h
 - crm

, lt - m
e

d
 g

y, sb
 b

lky - b
lky, 

b
rit, sl frm

, m
cxln

, w
xy te

x, v ca
lc; S

S
: m

e
d

 
g

y-b
rn

, sb
 rn

d
-rn

d
, vf-f g

r, m
o

d
-w

 srt, m
o

d
 

frm
-frm

, b
rit ip

, sl sp
e

c, sl ca
lc; m

o
d

 fa
st d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

S
S

: m
e

d
 g

y-b
rn

, sb
 rn

d
-rn

d
, vf-f g

r, m
o

d
-w

 srt, 
m

o
d

 frm
-frm

, b
rit ip

, sl sp
e

c, sl ca
lc; L

M
S

T
: o

ff 
w

h
 - crm

, lt - m
e

d
 g

y, sb
 b

lky - b
lky, b

rit, sl frm
, 

m
cxln

, w
xy te

x, v ca
lc; fa

st d
ifse

, m
o

d
 fa

st 
stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
  

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; L

M
S

T
: o

ff w
h

 - crm
, lt - m

e
d

 g
y, sb

 b
lky - 

b
lky, b

rit, sl frm
, m

cxln
, w

xy te
x, v ca

lc; fa
st 

d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

  

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
L

M
S

T
: o

ff w
h

 - crm
, lt - m

e
d

 g
y, sb

 b
lky - b

lky, 
b

rit, sl frm
, m

cxln
, w

xy te
x, v ca

lc; fa
st d

ifse
, 

m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

  

S
S

: m
e

d
 g

y-b
rn

, sb
 rn

d
-rn

d
, vf-f g

r, m
o

d
-w

 srt, 
m

o
d

 frm
-frm

, b
rit ip

, sl sp
e

c, sl ca
lc; L

M
S

T
: o

ff 
w

h
 - crm

, lt - m
e

d
 g

y, sb
 b

lky - b
lky, b

rit, sl frm
, 

m
cxln

, w
xy te

x, v ca
lc; fa

st d
ifse

, m
o

d
 fa

st 
stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
  

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

85
100

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
7,840

7,850
7,860

7,870
7,880

7,890
7,900

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 9.8/ V
IS

 40
O

U
T

 9.8/39
3815u

3812u
3858u

936u

3893u
3613u

M
U

D
 W

T
 IN

 9.8/ V
IS

 40
O

U
T

 9.8/41

3534u
C

1: 72%
C

2: 17%
C

3: 9%
C

4: 2%

3431u
C

1: 45%
C

2: 16%
C

3: 19%
C

4: 20%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

431
361

74



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 7,939' 
In

clin
a

tio
n

: 9
1

.3
°

 
A

zim
u

th
: 1

.8
° 

T
V

D
: 7,003.47' 

V
S

: 2.56'

M
D

: 8,033' 
In

clin
a

tio
n

: 9
0

.9
°

 
A

zim
u

th
: 0

.9
° 

T
V

D
: 7,001.67' 

V
S

: 1.05'

S
S

: m
e

d
 g

y-b
rn

, sb
 rn

d
-rn

d
, f-vf g

r, m
o

d
-w

 srt, 
m

o
d

 frm
-frm

, b
rit ip

, sp
e

c ip
, sl ca

lc, tr sh
y strg

; 
m

o
d

 fa
st d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, sb
 rn

d
-rn

d
, f-vf g

r, m
o

d
-w

 srt, 
m

o
d

 frm
-frm

, b
rit ip

, sp
e

c ip
, sl ca

lc, tr sh
y 

strg
; fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 

e
ve

n
 rin

g
 

S
S

: m
e

d
 g

y-b
rn

, sb
 rn

d
-rn

d
, f-vf g

r, m
o

d
-w

 srt, 
m

o
d

 frm
-frm

, b
rit ip

, sp
e

c ip
, sl ca

lc, tr sh
y strg

; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
L

M
S

T
: o

ff w
h

 - crm
, lt - m

e
d

 g
y, sb

 b
lky - b

lky, 
b

rit, sl frm
, m

cxln
, w

xy te
x, v ca

lc; fa
st d

ifse
, 

m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

  

S
S

: m
e

d
 g

y-b
rn

, sb
 rn

d
-rn

d
, f-vf g

r, m
o

d
-w

 srt, 
m

o
d

 frm
-frm

, b
rit ip

, sp
e

c ip
, sl ca

lc, tr sh
y strg

; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

94
92

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
8,060

8,070
8,080

8,090
8,100

8,110
8,120

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

3626u
M

U
D

 W
T

 IN
 9.9/ V

IS
 42

O
U

T
 9.8/42

1503u

3535u

3563u

3431u
C

1: 45%
C

2: 16%
C

3: 19%
C

4: 20%

3414u
C

1: 65%
C

2: 18%
C

3: 13%
C

4: 4%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

147

392
2/27/2016



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 8,127' 
In

clin
a

tio
n

: 8
9

.3
°

 
A

zim
u

th
: 1

.1
° 

T
V

D
: 7,001.5' 

V
S

: 1.72'

M
D

: 8,221' 
In

clin
a

tio
n

: 8
9

.1
°

 
A

zim
u

th
: 1

.4
° 

T
V

D
: 7,002.82' 

V
S

: 0.38'

M
D

: 8,314' 
In

clin
a

tio
n

: 9
0

.1
°

 
A

zim
u

th
: 1

.6
° 

T
V

D
: 7,003.47' 

V
S

: 1.1'

S
S

: lt - m
e

d
 g

y, lt-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, f-vf 
g

r, m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sp

e
c ip

, sl 
ca

lc, tr sh
y strg

; m
o

d
 fa

st d
ifse

, m
o

d
 stm

g
, b

l 
cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: lt g
y-b

rn
, o

cc w
h

, o
cc clr, sb

 rn
d

-rn
d

, f-vf 
g

r, m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sp

e
c ip

, sl 
ca

lc, tr sh
y strg

; m
o

d
 fa

st d
ifse

, m
o

d
 stm

g
, b

l 
cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, f-vf g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sp

e
c ip

, sl ca
lc, 

tr sh
y strg

; m
o

d
 fa

st d
ifse

, m
o

d
 stm

g
, b

l cu
t, m

o
d

 
e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, sb
 rn

d
-rn

d
, f-vf g

r, m
o

d
-w

 srt, 
m

o
d

 frm
-frm

, b
rit ip

, sp
e

c ip
, sl ca

lc, tr sh
y strg

; 
m

o
d

 fa
st d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: lt g
y-b

rn
, o

cc w
h

, o
cc clr, sb

 rn
d

-rn
d

, f-vf g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sp

e
c ip

, sl ca
lc, 

tr sh
y strg

; fa
st d

ifse
, m

o
d

 fa
st stm

g
, b

l cu
t, m

o
d

 
e

ve
n

 rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

107
103

107

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
8,280

8,290
8,300

8,310
8,320

8,330
8,340

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

3443u

3488u

1330u M
U

D
 W

T
 IN

 9.9/ V
IS

 44
O

U
T

 9.9+
/45

3463u

3455u
C

1: 61%
C

2: 19%
C

3: 15%
C

4: 5%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

95

431



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 8,408' 
In

clin
a

tio
n

: 8
9

.3
°

 
A

zim
u

th
: 1

.8
° 

T
V

D
: 7,003.96' 

V
S

: 0.88'

M
D

: 8,502' 
In

clin
a

tio
n

: 8
9

.9
°

 
A

zim
u

th
: 0

.7
° 

T
V

D
: 7,004.62' 

V
S

: 1.33' S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
m

o
d

 fa
st d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

  
 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; L

M
S

T
: o

ff w
h

 - crm
, lt - m

e
d

 g
y, sb

 b
lky - 

b
lky, b

rit, sl frm
, m

cxln
, w

xy te
x, v ca

lc; fa
st 

d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

  

S
S

: lt g
y-b

rn
, o

cc w
h

, o
cc clr, sb

 rn
d

-rn
d

, f-vf 
g

r, m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sp

e
c ip

, sl 
ca

lc, tr sh
y strg

, tr L
S

; fa
st d

ifse
, m

o
d

 fa
st 

stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: lt g
y-b

rn
, o

cc w
h

, o
cc clr, sb

 rn
d

-rn
d

, f-vf 
g

r, m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sp

e
c ip

, sl 
ca

lc, tr sh
y strg

, tr L
S

; fa
st d

ifse
, m

o
d

 fa
st 

stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: lt g
y-b

rn
, o

cc w
h

, o
cc clr, sb

 rn
d

-rn
d

, f-vf g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sp

e
c ip

, sl ca
lc, 

tr sh
y strg

; fa
st d

ifse
, m

o
d

 fa
st stm

g
, b

l cu
t, m

o
d

 
e

ve
n

 rin
g

 

S
S

: lt g
y-b

rn
, o

cc w
h

, o
cc clr, sb

 rn
d

-rn
d

, f-vf 
g

r, m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sp

e
c ip

, sl 
ca

lc, tr sh
y strg

; tr L
S

; m
o

d
 fa

st d
ifse

, m
o

d
 

stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

139
110

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
8,500

8,510
8,520

8,530
8,540

8,550
8,560

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

3353u

3414u

1508u

3207u

1277u

3414u
C

1: 66%
C

2: 18%
C

3: 11%
C

4: 5%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

19

375

85



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 8,596' 
In

clin
a

tio
n

: 8
8

.6
°

 
A

zim
u

th
: 0

.7
° 

T
V

D
: 7,005.85' 

V
S

: 1.38'

M
D

: 8,691' 
In

clin
a

tio
n

: 8
9

.9
°

 
A

zim
u

th
: 0

.4
° 

T
V

D
: 7,007.09' 

V
S

: 1.4'

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: lt g
y-b

rn
, o

cc w
h

, o
cc clr, sb

 rn
d

-rn
d

, f-vf 
g

r, m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sp

e
c ip

, sl 
ca

lc, tr sh
y strg

; tr L
S

; m
o

d
 fa

st d
ifse

, m
o

d
 

stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

107
95

110

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
8,720

8,730
8,740

8,750
8,760

8,770
8,780

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 9.9+
/ V

IS
 45

O
U

T
 9.9+

/45
3508u

1074u

3552u

3249u
C

1: 68%
C

2: 18%
C

3: 11%
C

4: 3%

M
U

D
 W

T
 IN

 9.9+
/ V

IS
 45

O
U

T
 9.9+

/46

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

85

389

267



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 8,809' 
In

clin
a

tio
n

: 9
0

.7
°

 
A

zim
u

th
: 1

.3
° 

T
V

D
: 7,006.47' 

V
S

: 1.02'

M
D

: 8,904' 
In

clin
a

tio
n

: 8
9

.8
°

 
A

zim
u

th
: 3

5
9

.7
° 

T
V

D
: 7,006.06' 

V
S

: 1.93'

M
D

: 8,999'
In

clin
a

tio
n

: 8
9

.2
°

A
zim

u
th

: 0
°

T
V

D
: 7,006.89'

V
S

: 0.71'

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
m

o
d

 fa
st d

ifse
, stm

g
, b

ri b
l m

ky cu
t, m

o
d

 b
ri 

b
l/w

h
 rin

g
 re

sd

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
m

o
d

 fa
st d

ifse
, stm

g
, b

ri b
l m

ky cu
t, m

o
d

 b
ri 

b
l/w

h
 rin

g
 re

sd

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; m

o
d

 fa
st d

ifse
, stm

g
, b

ri b
l m

ky cu
t, 

m
o

d
 b

ri b
l/w

h
 rin

g
 re

sd

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
m

o
d

 fa
st d

ifse
, stm

g
, b

ri b
l m

ky cu
t, m

o
d

 b
ri 

b
l/w

h
 rin

g
 re

sd

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

95
97

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
8,940

8,950
8,960

8,970
8,980

8,990
9,000

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 9.9+
/ V

IS
 45

3338u
T

O
O

H
 F

O
R

 T
O

O
LS

 
@

8835'M
D

R
e

su
m

e
d

 d
rillin

g
 @

 
19:56 hrs on 2/27/2016

2896u

496u

3336u

2325u
C

1: 72%
C

2: 17%
C

3: 9%
C

4: 2%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

375

90

363



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 8,999' 
In

clin
a

tio
n

: 8
9

.2
°

 
A

zim
u

th
: 0

° 
T

V
D

: 7,006.89' 
V

S
: 0.71'

M
D

: 9,093' 
In

clin
a

tio
n

: 9
0

.1
°

 
A

zim
u

th
: 0

.2
° 

T
V

D
: 7,007.46' 

V
S

: 0.98'

M
D

: 9,187' 
In

clin
a

tio
n

: 8
9

.4
°

 
A

zim
u

th
: 0

.2
° 

T
V

D
: 7,007.87' 

V
S

: 0.74'

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
m

o
d

 fa
st d

ifse
, stm

g
, b

ri b
l m

ky cu
t, m

o
d

 b
ri 

b
l/w

h
 rin

g
 re

sd

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
m

o
d

 fa
st d

ifse
, stm

g
, b

ri b
l m

ky cu
t, m

o
d

 b
ri 

b
l/w

h
 rin

g
 re

sd

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
m

o
d

 fa
st d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
m

o
d

 fa
st d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
m

o
d

 fa
st d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; m

o
d

 fa
st d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 

e
ve

n
 rin

g
 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

100
97

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
9,160

9,170
9,180

9,190
9,200

9,210
9,220

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 9.9/ V
IS

 43
O

U
T

 9.9+
/44

3336u
3521u

3427u

810u

3276u
C

1: 68%
C

2: 18%
C

3: 11%
C

4: 3%

3088u

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

374



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 9,281' 
In

clin
a

tio
n

: 9
0

.2
°

 
A

zim
u

th
: 3

5
9

.5
° 

T
V

D
: 7,008.2' 

V
S

: 1.13'

M
D

: 9,376' 
In

clin
a

tio
n

: 8
9

.9
°

 
A

zim
u

th
: 0

.9
° 

T
V

D
: 7,008.12' 

V
S

: 1.51'

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; m

o
d

 fa
st d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 

e
ve

n
 rin

g
 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; m

o
d

 fa
st d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 

e
ve

n
 rin

g
 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

90
94

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
9,380

9,390
9,400

9,410
9,420

9,430
9,440

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

4128u
4229u

4103u

M
U

D
 W

T
 IN

 10/ V
IS

 42
O

U
T

 9.9/45

4134u
C

1: 71%
C

2: 18%
C

3: 10%
C

4: 1%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

289

432

39



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 9,470' 
In

clin
a

tio
n

: 8
8

.9
°

 
A

zim
u

th
: 2

.1
° 

T
V

D
: 7,009.1' 

V
S

: 1.66'

M
D

: 9,563' 
In

clin
a

tio
n

: 8
9

.3
°

 
A

zim
u

th
: 1

.6
° 

T
V

D
: 7,010.56' 

V
S

: 0.69'

M
D

: 9,659'
In

clin
a

tio
n

: 8
9

.1
°

A
zim

u
th

: 0
.7

°
T

V
D

: 7,011.9'
V

S
: 0.96'

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, 

p
lty-sb

 p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 

e
ve

n
 rin

g
 

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, 

p
lty-sb

 p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; m

o
d

 d
ifse

, m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 

rin
g

 

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty 

g
r, p

lty-sb
 p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 

ca
lc; fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
ri b

l cu
t, 

m
o

d
 e

ve
n

 rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

157
125

123

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
9,600

9,610
9,620

9,630
9,640

9,650
9,660

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 10/ V
IS

 42
O

U
T

 9.9/45
3551u

2841u

1312u

4182u

1344u
2408u
C

1: 68%
C

2: 19%
C

3: 11%
C

4: 2%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

328
271

2/28/2016



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 9,659' 
In

clin
a

tio
n

: 8
9

.1
°

 
A

zim
u

th
: 0

.7
° 

T
V

D
: 7,011.9' 

V
S

: 0.96'

M
D

: 9,753' 
In

clin
a

tio
n

: 9
0

.5
°

 
A

zim
u

th
: 0

.4
° 

T
V

D
: 7,012.23' 

V
S

: 1.52'

M
D

: 9,847' 
In

clin
a

tio
n

: 9
1

.1
°

 
A

zim
u

th
: 0

.4
° 

T
V

D
: 7,010.92' 

V
S

: 0.64'

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, 

p
lty-sb

 p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; 

m
o

d
 d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, 

p
lty-sb

 p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 
ca

lc;m
o

d
 d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 
rin

g
 

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, 

p
lty-sb

 p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; 

m
o

d
 d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

107
103

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
9,820

9,830
9,840

9,850
9,860

9,870
9,880

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 10/ V
IS

 42

3004u

3045u

904u

2866u
2746u

2990u
C

1: 73%
C

2: 17%
C

3: 9%
C

4: 1%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

271

49

352



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 9,940' 
In

clin
a

tio
n

: 9
0

° 
A

zim
u

th
: 0

.7
° 

T
V

D
: 7,010.02' 

V
S

: 1.23'

M
D

: 10,034' 
In

clin
a

tio
n

: 8
9

.1
°

 
A

zim
u

th
: 0

° 
T

V
D

: 7,010.76' 
V

S
: 1.21'

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, 

p
lty-sb

 p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; 

m
o

d
 d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, 

p
lty-sb

 p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 
ca

lc;m
o

d
 d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 
rin

g
 

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, 

p
lty-sb

 p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; 

T
r S

H
Y

 S
S

; m
o

d
 d

ifse
, m

o
d

 stm
g

, b
l cu

t, 
m

o
d

 e
ve

n
 rin

g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, 

p
lty-sb

 p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; T

r 
S

H
Y

 S
S

; m
o

d
 d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 

e
ve

n
 rin

g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

103
103

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
10,040

10,050
10,060

10,070
10,080

10,090
10,100

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 10/ V
IS

 45
O

U
T

 9.9+
/46

2604u
2652u

874u
1815u

1882u
C

1: 74%
C

2: 17%
C

3: 8%
C

4: 1%

2114u
C

1: 75%
C

2: 17%
C

3: 8%
C

4: 0%

2646u

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

69

313u

50



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 10,128' 
In

clin
a

tio
n

: 9
0

.2
°

 
A

zim
u

th
: 0

.9
° 

T
V

D
: 7,011.34' 

V
S

: 1.51'

M
D

: 10,220' 
In

clin
a

tio
n

: 9
0

.5
°

 
A

zim
u

th
: 0

.9
° 

T
V

D
: 7,010.77' 

V
S

: 0.33'

M
D

: 10,313' 
In

clin
a

tio
n

: 9
0

.7
°

A
zim

u
th

: 0
.6

° 
T

V
D

: 7,009.8' 
V

S
: 0.39'

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc, tr S

S
; fa

st 
d

ifse
, m

o
d

 stm
g

, b
r b

l cu
t, m

o
d

 e
ve

n
 rin

g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc, tr S

S
; m

o
d

 
d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; fa
st d

ifse
, 

m
o

d
 stm

g
, b

r b
l cu

t, m
o

d
 e

ve
n

 rin
g

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

120
118

113

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
10,260

10,270
10,280

10,290
10,300

10,310
10,320

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

1824u

C
1: 75%

C
2: 17%

2367u

1555u
C

1: 74%
C

2: 17%
C

3: 8%
C

4: 1%

M
U

D
 W

T
 IN

 9.9+
/ V

IS
 45

O
U

T
 9.9/47

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

241
173



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

In
clin

a
tio

n
: 9

0
.7

°
 

M
D

: 10,407' 
In

clin
a

tio
n

: 9
0

.7
°

 
A

zim
u

th
: 0

.2
° 

T
V

D
: 7,008.65' 

V
S

: 0.43'

M
D

: 10,501' 
In

clin
a

tio
n

: 9
0

.7
°

 
A

zim
u

th
: 3

5
8

.8
° 

T
V

D
: 7,007.5' 

V
S

: 1.49'

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; fa
st d

ifse
, 

m
o

d
 stm

g
, b

r b
l cu

t, m
o

d
 e

ve
n

 rin
g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; fa
st d

ifse
, 

m
o

d
 stm

g
, b

r b
l cu

t, m
o

d
 e

ve
n

 rin
g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

118
107

110

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
10,480

10,490
10,500

10,510
10,520

10,530
10,540

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 9.9+
/ V

IS
 45

O
U

T
 9.9/47

M
U

D
 W

T
 IN

 9.9/ V
IS

 46
O

U
T

 10/46

1967u

1780u

1815u

1995u
C

1: 75%
C

2: 17%
C

3: 8%
C

4: 0%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

234

160
124



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 10,595' 
In

clin
a

tio
n

: 8
9

.5
°

 
A

zim
u

th
: 1

.4
° 

T
V

D
: 7,007.34' 

V
S

: 3.05'

M
D

: 10,690' 
In

clin
a

tio
n

: 9
0

.8
°

 
A

zim
u

th
: 1

.4
° 

T
V

D
: 7,007.09' 

V
S

: 1.37'

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc, tr S

S
; m

o
d

 
d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc, tr S

S
; m

o
d

 
d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc, tr S

S
; m

o
d

 
d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc, tr S

S
; m

o
d

 
d

ifse
, m

o
d

 stm
g

, b
l cu

t, m
o

d
 e

ve
n

 rin
g

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

107
126

116
123

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
10,700

10,710
10,720

10,730
10,740

10,750
10,760

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 9.9/ V
IS

 46
O

U
T

 10/46

1920u

M
U

D
 W

T
 IN

 10/ V
IS

 45
O

U
T

 10+
/46

913u

1348u
1209u

998u
C

1: 70%
C

2: 18%
C

3: 10%
C

4: 2%

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0
37

348

45

281



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 10,782' 
In

clin
a

tio
n

: 9
0

.9
°

 
A

zim
u

th
: 0

.4
° 

T
V

D
: 7,005.73' 

V
S

: 1.09'

M
D

: 10,877' 
In

clin
a

tio
n

: 9
0

.9
°

 
A

zim
u

th
: 3

5
9

.2
° 

T
V

D
: 7,004.23' 

V
S

: 1.26'

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty g

r, p
lty-sb

 
p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 ca

lc

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty g

r, p
lty-sb

 
p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 ca

lc

M
D

: 10,972' 
In

clin
a

tio
n

: 9
0

.6
°

A
zim

u
th

: 1
.8

° 
T

V
D

: 7,002.99' 
V

S
: 2.75'

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty g

r, p
lty-sb

 
p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 ca

lc

S
L

T
Y

 S
H

: m
e

d
 g

y - g
y; o

cc d
k g

y, slty g
r, p

lty-sb
 

p
lty, frm

 - m
o

d
 h

d
, rth

y te
x, n

o
n

 ca
lc; S

S
: m

e
d

 
g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, m

o
d

-w
 srt, 

m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; m
o

d
 d

ifse
, 

m
o

d
 stm

g
, b

l cu
t, m

o
d

 e
ve

n
 rin

g

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

167
100

90

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
10,920

10,930
10,940

10,950
10,960

10,970
10,980

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 9.9/ V
IS

 45
O

U
T

 10+
/45

M
U

D
 W

T
 IN

 10/ V
IS

 40
O

U
T

 10.15/45

1344u

1184u

2944u
2031u
C

1: 76%
C

2: 16%
C

3: 8%
C

4: 0%

1306u

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

281

24

243



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

In
clin

a
tio

n
: 9

0
.6

°
 

M
D

: 11,066' 
In

clin
a

tio
n

: 9
1

.9
°

 
A

zim
u

th
: 1

.1
° 

T
V

D
: 7,000.94' 

V
S

: 1.57'

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty g

r, p
lty-sb

 
p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 ca

lc

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty g

r, p
lty-sb

 
p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 ca

lc

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty g

r, p
lty-sb

 
p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 ca

lc

M
D

: 11,158' 
In

clin
a

tio
n

: 9
0

° 
A

zim
u

th
: 1

.6
° 

T
V

D
: 6,999.41' 

V
S

: 2.14'

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc; 
S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty g

r, p
lty-sb

 
p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 ca

lc; fa
st d

ifse
, 

m
o

d
 fa

st stm
g

, b
r b

l cu
t, m

o
d

 e
ve

n
 rin

g
 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty g

r, 
p

lty-sb
 p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 b

r e
ve

n
 

rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

97
88

94

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
11,140

11,150
11,160

11,170
11,180

11,190
11,200

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

2352u
2135u

2254u
C

1: 68%
C

2: 19%
C

3: 11%
C

4: 2%

M
U

D
 W

T
 IN

 10/ V
IS

 42
O

U
T

 10.1/41
M

U
D

 W
T

 IN
 10/ V

IS
 40

O
U

T
 10.1/43

1415u

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

304

224
22



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 11,252' 
In

clin
a

tio
n

: 9
0

° 
A

zim
u

th
: 1

.4
° 

T
V

D
: 6,999.41' 

V
S

: 0.21'

M
D

: 11,347' 
In

clin
a

tio
n

: 8
9

.4
°

 
A

zim
u

th
: 1

.1
° 

T
V

D
: 6,999.91' 

V
S

: 0.71'

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc, tr S

L
T

Y
 S

H
; fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
r 

b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc, tr S

L
T

Y
 S

H
; fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
r 

b
l cu

t, m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty g

r, 
p

lty-sb
 p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
l cu

t, m
o

d
 b

r e
ve

n
 

rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty g

r, 
p

lty-sb
 p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
r b

l cu
t, m

o
d

 e
ve

n
 

rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc, 
tr S

L
T

Y
 S

H
; fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
r b

l cu
t, 

m
o

d
 e

ve
n

 rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl ca

lc, 
tr S

L
T

Y
 S

H
; fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
r b

l cu
t, 

m
o

d
 e

ve
n

 rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

87
94

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
11,360

11,370
11,380

11,390
11,400

11,410
11,420

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

2031u

M
U

D
 W

T
 IN

 10/ V
IS

 44
O

U
T

 10+
/41

2282u

M
U

D
 W

T
 IN

 10/ V
IS

 42
O

U
T

 10.1/44

217u

1205u
C

1: 57%
C

2: 21%
C

3: 16%
C

4: 6%
1194u

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0
16

126

217



T
V

D
 (ft)

7250

5800

T
V

D
 (ft)

7250

5800

M
D

: 11,441' 
In

clin
a

tio
n

: 9
0

.6
°

 
A

zim
u

th
: 0

.4
° 

T
V

D
: 6,999.91' 

V
S

: 1.48'

M
D

: 11,553' 
In

clin
a

tio
n

: 9
1

.5
°

 
A

zim
u

th
: 0

° 
T

V
D

: 6,997.47' 
V

S
: 0'

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty g

r, 
p

lty-sb
 p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
r b

l cu
t, m

o
d

 e
ve

n
 

rin
g

 

P
T

B

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc; S

L
T

Y
 S

H
: m

e
d

 g
y - g

y; o
cc d

k g
y, slty g

r, 
p

lty-sb
 p

lty, frm
 - m

o
d

 h
d

, rth
y te

x, n
o

n
 ca

lc; 
fa

st d
ifse

, m
o

d
 fa

st stm
g

, b
r b

l cu
t, m

o
d

 e
ve

n
 

rin
g

 

S
S

: m
e

d
 g

y-b
rn

, o
cc w

h
, sb

 rn
d

-rn
d

, vf-f g
r, 

m
o

d
-w

 srt, m
o

d
 frm

-frm
, b

rit ip
, sl sp

e
c, sl 

ca
lc, tr S

L
T

Y
 S

H
; m

o
d

 d
ifse

, m
o

d
 stm

g
, b

l cu
t, 

m
o

d
 e

ve
n

 rin
g

 

G
A

M
M

A
 (units)

300

0

G
A

M
M

A
 (units)

300

0

102
94

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
11,580

11,590

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

M
U

D
 W

T
 IN

 10/ V
IS

 42
O

U
T

 10.1/44

236u 221u
C

1: 77%
C

2: 17%
C

3: 6%
C

4: 0%
T

h
a

n
k yo

u
 fo

r u
sin

g
 

C
o

lu
m

b
in

e
 L

o
g

g
in

g
, In

c.

T
D

 @
 11553' M

D
 @

 
17:50 M

D
T

 2/28/2016

R
O

P
 (ft/hr)

600

0

R
O

P
 (ft/hr)

600

0

35
229




