
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

G
eo

lo
g

ist

1298 O
 R

oad
Lom

a C
O

 81524
(970) 260-5408

A
d

d
ress

T
erra G

uidance
C

o
m

p
an

y

W
E

D
G

E
 H

O
W

LA
N

D
, S

A
G

E
 B

E
T

T
S

N
am

e

O
p

erato
r

7200 S
 A

lton W
ay

E
nglew

ood, C
O

 80112
A

d
d

ress

P
etroS

hare C
orporation

C
o

m
p

an
y

S
cale: 5

" / 1
0

0
'

M
easu

red
 D

ep
th

 L
o

g

O
IL B

A
S

E
D

 M
U

D
T

yp
e o

f D
rillin

g
 F

lu
id

N
IO

B
R

A
R

A
 B

 C
H

A
LK

F
o

rm
atio

n

4433'
T

o
tal D

ep
th

12902'
T

o
8469'

L
o

g
g

ed
 In

terval

5111'
K

.B
. E

levatio
n

5098'
G

ro
u

n
d

 E
levatio

n

S
ection 10, T

1S
, R

67W
422' F

S
L x 1068' F

W
L

B
o

tto
m

 H
o

le C
o

o
rd

in
ates

N
W

S
E

 S
E

C
T

IO
N

 3, T
1S

, R
67W

2058' F
S

L x 2259' F
E

L
S

u
rface C

o
o

rd
in

ates

4/10/2017
S

p
u

d
 D

ate

D
J B

A
S

IN
G

eo
g

rap
h

ic R
eg

io
n

05-001-09970
A

P
I N

u
m

b
er

U
S

A
C

o
u

n
try

6/2/2017
D

rillin
g

 C
o

m
p

leted

W
A

T
T

E
N

B
E

R
G

F
ield

1700005
A

F
E

 #

E
N

S
IG

N
 145

R
ig

 N
u

m
b

er

A
D

A
M

S
C

o
u

n
ty

C
O

LO
R

A
D

O
S

tate

N
W

S
E

 S
E

C
T

IO
N

 3  T
1S

  R
67W

L
o

catio
n

S
H

O
O

K
 3-10-1N

B
H

 H
orizontal

W
ell N

am
e



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
 (D

O
W

N
)

C
O

N
N

E
C

T
IO

N
 (LE

F
T

)

C
A

S
IN

G

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

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

M
E

T
A

M
O

R
P

H
IC

IG
N

E
O

U
S

T
U

F
F

T
ILL

B
R

E
C

C
IA

C
O

N
G

LO
M

E
R

A
T

E

S
H

A
LE

 C
O

LO
R

E
D

S
H

A
LE

 G
R

A
Y

C
LA

Y
S

T
O

N
E

M
A

R
LS

T
O

N
E

C
O

A
L

C
H

E
R

T

D
O

LO
M

IT
E

S
ID

E
R

IT
E

 or LIM
O

N
IT

E

S
A

LT

G
Y

P
S

U
M

A
N

H
Y

D
R

IT
E

U
N

K
N

O
W

N

C
E

M
E

N
T

B
E

N
T

O
N

IT
E

S
A

N
D

S
T

O
N

E

S
haly S

andstone

S
ILT

S
T

O
N

E

S
haly S

iltstone

S
ilty S

hale

S
H

A
LE

M
arl

C
halk

LIM
E

S
T

O
N

E

R
o

ck T
yp

es

S
eal

P
ressure

G
as

1298 O
 R

oad
Lom

a C
O

 81524
(970) 260-5408

T
erra G

uidance

W
E

D
G

E
 H

O
W

LA
N

D
, S

A
G

E
 B

E
T

T
S

7200 S
 A

lton W
ay

E
nglew

ood, C
O

 80112

P
etroS

hare C
orporation



C
o

n
n

ectio
n

G
as(V

ert)

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

O
th

er S
ym

b
o

ls



T
V

D
 (ft)

7700

7300

T
V

D
 (ft)

7700

7300

M
D

: 7,910' 
IN

C
: 36.41° 

A
Z

M
: 196.18°

 
T

V
D

: 7,338.39' 
V

S
: 2,487.38'

M
D

: 8,003' 
IN

C
: 44.53° 

A
Z

M
: 196.34°

 
T

V
D

: 7,409.08' 
V

S
: 2,547.69'

100%
 S

LT
Y

 S
H

: dkr gr, occ 
blk, sb blky-sb fis, rr plty, sl 
frm

-occ hd, arg, gritty tex, 
rthy, v sl calc

65%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb 

plty, slty, m
ot, calc; 35%

 C
H

K
: 

m
edgy-gy/brn, pred sft-occ frm

, sb 
blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty, 

scat pyr nod
70%

 M
R

LS
T

: m
ed-drkgy, frm

, sb 
blky-sb plty, slty, m

ot, calc; 30%
 

C
H

K
: m

edgy-gy/brn, pred sft-occ 
frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty, scat pyr nod

7,840

7,860

7,870

7,880

7,890

7,900

7,910

7,920

7,930

7,940

7,950

7,960

7,970

7,980

7,990

8,000

8,010

8,020

8,030

8,040

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

C
ontinued from

 V
ertical Log

S
h

a
ro

n
 S

p
rin

g
s T

o
p

7950' M
D

/ 7370' T
V

D
N

io
b

ra
ra

 T
o

p
7973' M

D
/ 7387' T

V
D

N
io

b
ra

ra
 A

 C
h

a
lk T

o
p

7987' M
D

/ 7398' T
V

D
N

io
b

ra
ra

 A
 M

a
rl T

o
p

8035' M
D

/ 7431' T
V

D

852u

3359u

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

G
a

p
s in

 G
a

m
m

a
 D

a
ta

 d
u

e
 to

R
a

p
id

 D
rillin

g
 R

a
te

Im
ag

es

TV
D

 
W

ell B
o

re

%
 L

ith
o

lo
g

y

D
ep

th

C
4 

C
3 

C
2 

C
1 

G
A

S
 

T
o

tal G
as &

 C
h

ro
m

ato
g

rap
h

G
am

m
a 

R
O

P
 

C
u

rve/S
u

rvey D
ata



T
V

D
 (ft)

7700

7300

T
V

D
 (ft)

7700

7300

T
V

D
 (ft)

7700

7300

M
D

: 8,096' 
IN

C
: 53.4° 

A
Z

M
: 195.96°

 
T

V
D

: 7,470.07' 
V

S
: 2,617.77'

M
D

: 8,190' 
IN

C
: 63.13° 

A
Z

M
: 190.46°

 
T

V
D

: 7,519.48' 
V

S
: 2,697.47'

70%
 M

R
LS

T
: m

ed-drkgy, frm
, sb 

blky-sb plty, slty, m
ot, calc; 30%

 
C

H
K

: m
edgy-gy/brn, pred sft-occ 

frm
, sb blky-sb fis, sb w

xy-rthy, 
m

ot-stri ip, slty, scat pyr nod

80%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb 

plty, slty, m
ot, calc; 20%

 C
H

K
: 

m
edgy-gy/brn, pred sft-occ frm

, sb 
blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

90%
 M

R
LS

T
: m

ed-drkgy, frm
, sb 

blky-sb plty, slty, m
ot, calc; 10%

 
C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, 
sb blky-sb fis, sb w

xy-rthy, m
ot-stri 

ip, slty

80%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb 

plty, slty, m
ot, calc; 20%

 C
H

K
: 

m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb 
fis, sb w

xy-rthy, m
ot-stri ip, slty

80%
 M

R
LS

T
: m

ed-drkgy, frm
, sb 

blky-sb plty, slty, m
ot, calc; 20%

 C
H

K
: 

m
edgy-gy/brn, pred sft-occ frm

, sb 
blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

90%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb 

plty, slty, m
ot, calc; 10%

 C
H

K
: 

m
edgy-gy/brn, pred sft-occ frm

, sb 
blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

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

8,210

8,220

8,230

8,240

8,250

8,260

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

N
io

b
ra

ra
 A

 M
a

rl T
o

p
8035' M

D
/ 7431' T

V
D

2889u
3143u

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0



T
V

D
 (ft)

7700

7300

T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

M
D

: 8,283' 
IN

C
: 71.3° 

A
Z

M
: 183.27°

 
T

V
D

: 7,555.51' 
V

S
: 2,781.95'

65%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty, scat pyr nod; 35%

 M
R

LS
T

: m
ed-drkgy, frm

, sb blky-sb 
plty, slty, m

ot, calc

T
V

D
 S

C
A

LE
 C

H
A

N
G

E
7400' - 8500' T

V
D

 

M
D

: 8,376' 
IN

C
: 81.69° 

A
Z

M
: 181.77°

 
T

V
D

: 7,577.2' 
V

S
: 2,869.76'

M
D

: 8,469' 
IN

C
: 89.85° 

A
Z

M
: 183.07°

 
T

V
D

: 7,584.05' 
V

S
: 2,959.84'

90%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb 

plty, slty, m
ot, calc; 10%

 C
H

K
: 

m
edgy-gy/brn, pred sft-occ frm

, sb 
blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

60%
 C

H
K

: m
edgy-gy/brn, pred sft-occ 

frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri 

ip, slty, scat pyr nod; 40%
 M

R
LS

T
: 

m
ed-drkgy, frm

, sb blky-sb plty, slty, 
m

ot, calc

60%
 M

R
LS

T
: m

ed-drkgy, frm
, sb 

blky-sb plty, slty, m
ot, calc; 40%

 
C

H
K

: m
edgy-gy/brn, p

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

8,430

8,440

8,450

8,460

8,470

8,480

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

2441u

N
io

b
ra

ra
 B

 C
h

a
lk T

o
p

8311' M
D

/ 7564' T
V

D
2429u

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

151 ft/hr
94 api

298 ft/hr

M
W

 9.6 / V
IS

 51 IN
M

W
 9.6 / V

IS
 51 O

U
T



T
V

D
 (ft)
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7400

T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

65%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty, scat pyr nod; 35%

 M
R

LS
T

: m
ed-drkgy, frm

, sb blky-sb 
plty, slty, m

ot, calc

55%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty, scat pyr nod; 45%

 M
R

LS
T

: m
ed-drkgy, frm

, sb blky-sb 
plty, slty, m

ot, calc
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xy-rthy, 

m
ot-stri ip, slty; 40%
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R
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T
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ed-drkgy, frm

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

calc
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T
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T
V

D
 (ft)
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7400

70%
 M

R
LS

T
: m

ed dk-dk brn gy, frm
-hd, sb plty-sb blky, calc, arg; 30%

 
C

H
K

: lt gy, rnd-sb blky, hrd, intbdd w
i m

rlst

80%
 M

R
LS

T
: m

ed dk-dk brn gy, hrd, sb plty-sb blky, calc, arg; 20%
 C

H
K

: lt 
gy-offw

ht, rnd- blky hrd, intbdd w
i m

rlst, tr pyr nod
70%

 M
R

LS
T

: m
ed dk-dk brn gy, hrd, ang-blky, calc, arg; 30%

 C
H

K
: lt 

gy-offw
ht, rnd-blky hrd, intbdd w

i m
rlst, m

nr Inoc foss frags
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M
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M
D

: 8,743' 
IN

C
: 89.88° 
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 (ft)
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7400

70%
 M

R
LS

T
: m

ed dk-dk brn gy, hrd, ang-blky, calc, arg; 30%
 C

H
K

: lt 
gy-offw

ht, rnd-blky hrd, intbdd w
i m

rlst, m
nr Inoc foss frags

60%
 M

R
LS

T
: dk brn gy, hrd, ang-blky, calc, arg; 40%

 C
H

K
: lt gy-offw

ht, 
rnd-blky hrd, v calc, intbdd w

i m
rlst, m

nr Inoc foss frags

80%
 M

R
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T
: dk brn gy, hrd, ang-blky, m

od calc, arg; 20%
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H
K

: lt gy-offw
ht, 

rnd-blky hrd, v calc, intbdd w
i m

rlst, tr Inoc foss frags
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T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

80%
 M

R
LS

T
: dk brn gy, hrd, ang-blky, m

od calc, arg; 20%
 C

H
K

: lt gy-offw
ht, 

rnd-blky hrd, v calc, intbdd w
i m

rlst, tr Inoc foss frags
70%

 M
R

LS
T

: m
ed dk-dk brn gy, hrd, ang-blky, calc, arg; 30%

 C
H

K
: lt 

gy-offw
ht, blky, hrd, intbdd w

i m
rlst, m

nr Inoc foss frags
80%

 M
R

LS
T

: dk brn gy, v hrd, ang-blky, calc, arg; 20%
 C

H
K

: lt gy-offw
ht, 

rnd-blky, frm
-hrd, v calc
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: 180.41°

 
T

V
D

: 7,588.52' 
V

S
: 3,750.07'

M
D
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7400

T
V

D
 (ft)

8500

7400

80%
 M

R
LS

T
: dk brn gy, v hrd, ang-blky, calc, arg; 20%

 C
H

K
: lt gy-offw

ht, 
rnd-blky, frm

-hrd, v calc
90%

 M
R

LS
T

: dk brn gy, v hrd, ang-blky, m
nr rnd, calc, arg; 10%

 C
H

K
: lt 

gy-offw
ht, rnd-blky, frm

-hrd, v calc
80%

 M
R

LS
T

: dk brn gy, v hrd, ang-blky, m
nr rnd, calc, arg; 20%

 C
H

K
: offw

ht, 
rnd-blky, frm

-hrd, v calc
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D

: 9,551' 
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: 89.54° 
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M
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M
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A
Z
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V
D

: 7,589.59' 
V

S
: 3,921.33'

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
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9,510

9,520

9,530

9,540
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T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

80%
 M

R
LS

T
: dk brn gy, v hrd, ang-blky, m

nr rnd, calc, arg; 20%
 C

H
K

: offw
ht, 

rnd-blky, frm
-hrd, v calc

80%
 M

R
LS

T
: dk brn gy, v hrd, ang-rnd, m

nr plty, calc, arg; 20%
 C

H
K

: offw
ht, 

rnd-blky, frm
-hrd, v calc

90%
 M

R
LS

T
: dk brn gy, v hrd, ang-rnd, m

nr plty, calc, arg; 10%
 C

H
K

: offw
ht, 

rnd-blky, frm
-hrd, v calc, rr pyr nod
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: 4,174.98'
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9,670

9,680

9,690

9,700

9,710

9,720

9,730

9,740

9,750
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T
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T
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90%
 M

R
LS

T
: dk brn gy, v hrd, ang-rnd, m

nr plty, m
od calc, arg; 10%

 C
H

K
: 

offw
ht, rnd-blky, frm

-hrd, v calc, rr pyr
90%

 M
R

LS
T

: dk brn gy-dk gy, v hrd, ang-rnd, m
nr plty, m

od calc, arg; 10%
 

C
H

K
: offw

ht, rnd-blky, frm
-hrd, v calc, rr pyr nod
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R
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: m
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, sb blky-sb plty, slty, m

ot, calc; 30%
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m

edgy-gy/brn, pred sft-occ frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty
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D
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V
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 M
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T
: m

ed-drkgy, frm
, sb blky-sb plty, slty, m

ot, calc; 30%
 C

H
K

: 
m

edgy-gy/brn, pred sft-occ frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

80%
 M

R
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T
: m

ed-drkgy, frm
, sb blky-sb plty, slty, m

ot, calc; 20%
 C

H
K

: 
m

edgy-gy/brn, pred sft-occ frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

80%
 M

R
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T
: m

ed-drkgy, frm
, sb blky-sb plty, slty, m

ot, calc; 20%
 C

H
K

: 
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edgy-gy/brn, pred sft-occ frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty
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0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

M
W

 10.3 / V
IS

 54 IN
M

W
 10.3 / V

IS
 62 O

U
T

265 ft/hr

M
W

 10.3 / V
IS

 57 IN
M

W
 10.3 / V

IS
 59 O

U
T

160 ft/hr
102 api

174 api



T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

M
D

: 10,268' 
IN

C
: 89.29° 

A
Z

M
: 181.02°

 
T

V
D

: 7,597.94' 
V

S
: 4,691.65'

M
D

: 10,358' 
IN

C
: 89.32° 

A
Z

M
: 181.89°

 
T

V
D

: 7,599.03' 
V

S
: 4,778.76'

M
D

: 10,448' 
IN

C
: 89.32° 

A
Z

M
: 182.68°

 
T

V
D

: 7,600.09' 
V

S
: 4,866.19'

80%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb plty, slty, m

ot, calc; 20%
 C

H
K

: 
m

edgy-gy/brn, pred sft-occ frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

60%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty; 40%

 M
R

LS
T

: m
ed-drkgy, frm

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

calc
60%

 M
R

LS
T

: m
ed-drkgy, frm

, sb blky-sb plty, slty, m
ot, calc; 40%

 C
H

K
: 

m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, m

ot-stri ip, slty

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

10,410

10,420

10,430

10,440

10,450

10,460

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

3479u
3617u

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

98 api
70 api

M
W

 10.3 / V
IS

 60 IN
M

W
 10.3 / V

IS
 59 O

U
T

149 ft/hr

B
a

ck in
 Z

o
n

e

G
a

p
s in

 G
a

m
m

a
 D

a
ta

 d
u

e
 to

R
a

p
id

 D
rillin

g
 R

a
te



T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

M
D

: 10,537' 
IN

C
: 89.35° 

A
Z

M
: 183.67°

 
T

V
D

: 7,601.13' 
V

S
: 4,952.96'

M
D

: 10,627' 
IN

C
: 89.32° 

A
Z

M
: 185.41°

 
T

V
D

: 7,602.17' 
V

S
: 5,041.16'

60%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb plty, slty, m

ot, calc; 40%
 C

H
K

: 
m

edgy-gy/brn, pred sft-occ frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

55%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb plty, slty, m

ot, calc; 45%
 C

H
K

: 
m

edgy-gy/brn, pred sft-occ frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

55%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb plty, slty, m

ot, calc; 45%
 C

H
K

: 
m

edgy-gy/brn, pred sft-occ frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

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

10,630

10,640

10,650

10,660

10,670

10,680

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

3721u
3495u

3465u

3344u
C

1:  73.9%
C

2:  15.0%
C

3:    5.6%
C

4:    5.4%

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0
70 api

136 api

97 api

M
W

 10.3 / V
IS

 60 IN
M

W
 10.3 / V

IS
 59 O

U
T295 ft/hr

172 ft/hr

B
a

ck in
 Z

o
n

e



T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

M
D

: 10,716' 
IN

C
: 89.32° 

A
Z

M
: 183.48°

 
T

V
D

: 7,603.23' 
V

S
: 5,128.34'

55%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb plty, slty, m

ot, calc; 45%
 C

H
K

: 
m

edgy-gy/brn, pred sft-occ frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

M
D

: 10,806' 
IN

C
: 89.32° 

A
Z

M
: 179.02°

 
T

V
D

: 7,604.3' 
V

S
: 5,215.35'

M
D

: 10,896'
IN

C
: 90.34°

A
Z

M
: 177.19°

T
V

D
: 7,604.56'

V
S

: 5,300.99'

70%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb plty, slty, m

ot, calc; 30%
 C

H
K

: 
m

edgy-gy/brn, pred sft-occ frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

55%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb plty, slty, m

ot, calc; 45%
 C

H
K

: 
m

edgy-gy/brn, pred sft-occ frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

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

10,850

10,860

10,870

10,880

10,890

10,900

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

3842u
3426u

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

M
W

 10.3 / V
IS

 60 IN
M

W
 10.3 / V

IS
 59 O

U
T

M
W

 10.4 / V
IS

 56 IN
M

W
 10.3 / V

IS
 58 O

U
T

339 ft/hr

150 api

106 api



T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

M
D

: 10,896' 
IN

C
: 90.34° 

A
Z

M
: 177.19°

 
T

V
D

: 7,604.56' 
V

S
: 5,300.99'

M
D

: 10,985' 
IN

C
: 90.18° 

A
Z

M
: 177.31°

 
T

V
D

: 7,604.16' 
V

S
: 5,385.27'

60%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty; 40%

 M
R

LS
T

: m
ed-drkgy, frm

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

calc

M
D

: 11,075' 
IN

C
: 90.25° 

A
Z

M
: 179.23°

 
T

V
D

: 7,603.82' 
V

S
: 5,470.99'

60%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty; 40%

 M
R

LS
T

: m
ed-drkgy, frm

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

calc

60%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty; 40%

 M
R

LS
T

: m
ed-drkgy, frm

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

calc

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

11,070

11,080

11,090

11,100

11,110

11,120

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

G
A

S
 (units)

5000

0 C
1-C

4 (P
P

M
)

500000

0

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

3362u

W
O

B
: 26.3K

 
R

P
M

: 107
 

P
P

: 4238P
S

I
 

S
P

M
: 79

 
S

P
M

: 79

4324u
3827u

G
A

S
 S

C
A

LE
 C

H
A

N
G

E
0 - 6000 units

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

M
W

 10.3+
 / V

IS
 55 IN

M
W

 10.3 / V
IS

 58 O
U

T

106 api

354 ft/hr
96 api

F
LU

S
H

 G
A

S
 B

U
S

T
E

R



T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

M
D

: 11,164' 
IN

C
: 90.18° 

A
Z

M
: 177.47°

 
T

V
D

: 7,603.49' 
V

S
: 5,555.79'

60%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty; 40%

 M
R

LS
T

: m
ed-drkgy, frm

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

calc

M
D

: 11,254' 
IN

C
: 89.97° 

A
Z

M
: 177.4°

 
T

V
D

: 7,603.37' 
V

S
: 5,641.11'

M
D

: 11,344'
IN

C
: 89.97°

A
Z

M
: 177.89°

T
V

D
: 7,603.42'

V
S

: 5,726.53'

55%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty; 45%

 M
R

LS
T

: m
ed-drkgy, frm

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

calc

60%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty; 40%

 M
R

LS
T

: m
ed-drkgy, frm

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

calc

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

11,290

11,300

11,310

11,320

11,330

11,340

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

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

3982u
3627u

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

F
LU

S
H

 G
A

S
 B

U
S

T
E

R
M

W
 10.3+

 / V
IS

 55 IN
M

W
 10.3 / V

IS
 58 O

U
T

M
W

 10.4 / V
IS

 55 IN
M

W
 10.3+

 / V
IS

 58 O
U

T

114 ft/hr

117 api

M
W

 10.3+
 / V

IS
 52 IN

M
W

 10.4+
 / V

IS
 59 O

U
T

93 api



T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

M
D

: 11,344' 
IN

C
: 89.97° 

A
Z

M
: 177.89°

 
T

V
D

: 7,603.42' 
V

S
: 5,726.53'

M
D

: 11,434' 
IN

C
: 89.94° 

A
Z

M
: 178.7°

 
T

V
D

: 7,603.49' 
V

S
: 5,812.27'

60%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty; 40%

 M
R

LS
T

: m
ed-drkgy, frm

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

calc

M
D

: 11,524' 
IN

C
: 89.97° 

A
Z

M
: 179.58°

 
T

V
D

: 7,603.56' 
V

S
: 5,898.4'

60%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty; 40%

 M
R

LS
T

: m
ed-drkgy, frm

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

calc

65%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty; 35%

 M
R

LS
T

: m
ed-drkgy, frm

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

calc

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

11,510

11,520

11,530

11,540

11,550

11,560

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

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0

3006u
3371u

2857u

3227u
C

1:  77.4%
C

2:  13.3%
C

3:    4.6%
C

4:    4.7%

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

111 api

M
W

 10.4+
 / V

IS
 56 IN

M
W

 10.4 / V
IS

 53 O
U

T
O

N
 B

U
S

T
E

R

356 ft/hr

291 ft/hr



T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

M
D

: 11,615' 
IN

C
: 90.03° 

A
Z

M
: 180.25°

 
T

V
D

: 7,603.56' 
V

S
: 5,985.83'

65%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty; 35%

 M
R

LS
T

: m
ed-drkgy, frm

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

calc

M
D

: 11,705' 
IN

C
: 90.43° 

A
Z

M
: 179.86°

 
T

V
D

: 7,603.2' 
V

S
: 6,072.37'

65%
 C

H
K

: m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, 

m
ot-stri ip, slty; 35%

 M
R

LS
T

: m
ed-drkgy, frm

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

calc
55%

 M
R

LS
T

: m
ed-drkgy, frm

, sb blky-sb plty, slty, m
ot, calc; 45%

 C
H

K
: 

m
edgy-gy/brn, pred sft-occ frm

, sb blky-sb fis, sb w
xy-rthy, m

ot-stri ip, slty

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

11,730

11,740

11,750

11,760

11,770

11,780

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

3232u
3143u

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

R
O

P
 (ft/hr)

1000

0 G
am

m
a (A

P
I)

300

0

O
N

 B
U

S
T

E
R

97 api
180 ft/hr

138 api

M
W

 9.4+
 / V

IS
 56 IN

M
W

 9.4 / V
IS

 53 O
U

T

G
a

p
s in

 G
a

m
m

a
 D

a
ta

 d
u

e
 to

R
a

p
id

 D
rillin

g
 R

a
te



T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

T
V

D
 (ft)

8500

7400

M
D

: 11,794' 
IN

C
: 90.4° 

A
Z

M
: 178.71°

 
T

V
D

: 7,602.55' 
V

S
: 6,157.61'

M
D

: 11,884' 
IN

C
: 90.43° 

A
Z

M
: 176.99°

 
T

V
D

: 7,601.9' 
V

S
: 6,243.12'

55%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb plty, slty, m

ot, calc; 45%
 C

H
K

: 
m

edgy-gy/brn, pred sft-occ frm
, sb blky-sb fis, sb w

xy-rthy, m
ot-stri ip, slty

60%
 M

R
LS

T
: m

ed-drkgy, frm
, sb blky-sb plty, slty, m
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