
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

O
th

e
r

W
ellsite G

eologist
R

yan
 S

crib
n

er

W
ellsite G

eologist
D

an
 K

ab
ala G

eo
lo

g
ist

B
onanza C

reek E
nergy

410 17th S
treet

S
uite 1400

D
enver, C

O
 80202

A
d

d
ress

B
onanza C

reek E
nergy

C
o

m
p

an
y

N
ick B

auer
N

am
e

O
p

erato
r

B
onanza C

reek E
nergy

410 17th S
treet

S
uite 1400

D
enver, C

O
 80202

A
d

d
ress

B
onanza C

reek
C

o
m

p
an

y

S
cale: 5

" / 1
0

0
'

M
easu

red
 D

ep
th

 L
o

g

O
il B

ased M
ud

T
yp

e o
f D

rillin
g

 F
lu

id

N
iobrara B

 C
halk

F
o

rm
atio

n

11,200
T

o
tal D

ep
th

11,200
T

o
6,000

L
o

g
g

ed
 In

terval

4,625
K

.B
. E

levatio
n

4,608
G

ro
u

n
d

 E
levatio

n

S
E

S
W

 S
ec.8 T

5N
 R

61W
 247' F

S
L 1332' F

W
L

S
u

rface C
o

o
rd

in
ates

11/25/2018
S

p
u

d
 D

ate

D
.J. B

asin
G

eo
g

rap
h

ic R
eg

io
n

05-123-45068-01
A

P
I N

u
m

b
er

U
nited S

tates
C

o
u

n
try

12/2/2018
D

rillin
g

 C
o

m
p

leted

W
attenberg

F
ield

18123
A

F
E

 #

A
tika 19

R
ig

 N
u

m
b

er

W
eld

C
o

u
n

ty
C

olorado
S

tate

S
E

S
W

 S
ec.8 T

5N
 R

61W
L

o
catio

n

P
ronghorn 24-8-5X

R
LN

B
S

T
01

W
ell N

am
e



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

W
IR

E
LIN

E
 T

T
R

IP
 G

A
S

S
U

R
V

E
Y

S
LID

E

S
ID

E
W

A
LL C

S
ID

E
W

A
LL C

O
IL S

H
O

W

F
O

R
M

F
A

U
LT

C
O

R
E

 - R
E

C
O

V
E

R
E

D

C
O

R
E

 - LO
S

T

C
O

N
N

E
C

T
IO

N
 G

A
S

C
O

N
N

E
C

T
IO

N
 (R

IG
H

T
)

C
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

S
ILT

Y
 S

H
A

LE
 S

T
R

IN
G

E
R

C
H

A
LK

 S
T

R
IN

G
E

R

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

S
ILT

Y

S
ILIC

E
O

U
S

S
A

N
D

Y

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
A

R
LS

T
O

N
E

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
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
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

S
ILT

Y
 S

H
A

LE

C
H

A
LK

C
E

M
E

N
T

T
U

F
F

B
E

N
T

O
N

IT
E

T
ILL

B
R

E
C

C
IA

C
O

N
G

LO
M

E
R

A
T

E

S
A

N
D

S
T

O
N

E

S
ILT

S
T

O
N

E

S
H

A
LE

 C
O

LO
R

E
D

S
H

A
LE

 G
R

A
Y

S
H

A
LE

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

LIM
E

S
T

O
N

E

G
Y

P
S

U
M

U
N

K
N

O
W

N

R
o

ck T
yp

es



B
lank

G
ood C

ut

F
air C

ut

N
o C

ut

C
u

t 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

in
g  T
E

S
T

E
D

 - R
T

 T
E

S
T

E
D

 - LE
F

T

S L C
O

R
E

 (R
IG

H
T

)

L C
O

R
E

 (LE
F

T
)

M
A

T
IO

N
 T

O
P

m
b

o
ls



M
D

: 5,917'
Inclination: 37°
A

zim
uth: 23°

T
V

D
: 5,826'

V
S

: -250'

T
V

D
 (ft)

6600

5400

T
V

D
 (ft)

6400

5300

S
LT

Y
 S

H
: (80%

) gry-lt gry ip, plty-sb plty, 
sl carb, abnt carb frag, sl calc, slty, vf gr 
sdy locly, clyey w

 cly lam
 dislv H

2O
, thn 

slty lam
s, flky-chpy, rthy lstr feel, fis, frm

, 
m

rly w
 blk carb m

at to ip. S
LT

Y
 S

S
: 

(20%
), tr C

A
R

B
 S

H
. 

C
A

R
B

 S
H

: (50%
): m

ed drk gry-gryish w
hi ip, plty-sb plty, shrp/jggd cttngs, 

hly carb, v clyey, H
C

L sensi, thnly lam
 slts, sbrthy-sbw

xy, grtty-grsy ip, sl 
calc, sl sft-vfrm

, T
R

 slty snds, abn blk carb m
at to (S

H
), S

LT
Y

 S
H

: (50%
), tr 

am
m

n alt B
E

N
T

 (phyllo) &
 B

E
N

T
.

LO
G

G
E

R
S

:D
A

N
IE

L K
A

B
A

LA
 &

 R
Y

A
N

 S
C

R
IB

N
E

R

C
A

LLE
D

 O
U

T
 on 12/01/2018. B

it #2: R
E

E
D

, 
T

Y
P

E
: T

K
56, S

E
R

IA
L #: A

247457 IN
 @

 1,615' 
M

D
 out on 12/02/2018 @

 11,202' M
D

. D
rill 

9588' in 25.7 hrs.

B
O

N
A

N
Z

A
 C

R
E

E
K

 E
N

E
R

G
Y

 
P

R
O

N
G

H
O

R
N

 24-8-5X
R

LN
B

S
T

01 
S

E
C

 8. T
5N

 R
61W

 W
E

LD
 C

O
., C

O

S
H

A
R

O
N

 S
P

R
IN

G
S

 T
O

P
 @

 5855' T
V

D
 5954

5,750
5,850

5,900
5,950

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

130

R
O

P
 S

C
A

LE
 0-1000

G
A

M
M

A
 S

C
A

LE
 0-250

(G
A

M
M

A
 &

 S
U

R
V

E
Y

S
 R

E
C

E
IV

E
D

 
F

R
O

M
 B

A
K

E
R

 H
U

G
H

E
S

)

W
O

B
 11.7K

R
P

M
 150

P
S

I 2711
S

P
M

 96/95

G
A

S
 (units)

2000

0 C
1-C

5 (U
nits)

2000

0

G
A

S
 (units)

2000

0 C
1-C

5 (U
nits)

2000

0

209u

M
U

D
 W

T
 IN

 9.1 V
IS

 39

G
A

S
 S

C
A

LE
 0 T

O
 2000 (200 U

N
IT

S
/D

IV
IS

IO
N

)

C
O

N
N

E
C

T
IO

N
S

 M
A

R
K

E
D

 W
IT

H
 R

E
D

 T
R

IA
N

G
LE

S

D
an K

abala on T
our

S
u

rvey D
ata

TV
D

W
ell B

o
re

%
 L

ith

S
am

p
le P

h
o

to
g

rap
h

s

D
ep

th
 L

ab
els

G
A

M
M

A
R

O
P

C
u

rve/S
u

rvey D
ata

C
o

n
n

ectio
n

s

C
5

C
4

C
3

C
2

C
1

G
A

S
C

u
rve/S

u
rvey D

ata

L
o

g
g

er o
n

 S
h

ift



M
D

: 6,003'
Inclination: 43°
A

zim
uth: 22°

T
V

D
: 5,892'

V
S

: -198'

M
D

: 6,091'
Inclination: 51°
A

zim
uth: 20°

T
V

D
: 5,952'

V
S

: -137'

M
D

: 6,179'
Inclination: 57°
A

zim
uth: 11°

T
V

D
: 6,004'

V
S

: -68'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5400

T
V

D
 (ft)

6600

5400

C
A

R
B

 S
H

: (75%
): m

ed drk gry-gryish w
hi ip, plty-sb plty, shrp/jggd cttngs, hly carb, v 

clyey, H
C

L sensi, thnly lam
 slts, sbrthy-sbw

xy, grtty-grsy ip, sl calc, sl sft-vfrm
, T

R
 slty 

snds, abn blk carb m
at to (S

H
), S

LT
Y

 S
H

: (25%
), tr am

m
n alt B

E
N

T
 (phyllo) &

 B
E

N
T

.

A
R

G
 C

A
R

B
 C

H
A

LK
 (50%

): m
ttld m

ed drk-m
ed gry, lt brw

n gry, chlky txt, dll rthy 
lstr, blky - sb chnky, m

od hrd-frm
, m

od arg w
 20-30%

 cly m
trx, infr chlk por, 

M
R

LS
T

N
 (50%

).

M
R

LS
T

N
: 

brttl, sbplty
O

B
M

 cont

54' M
D

S
H

A
R

O
N

 S
P

R
IN

G
S

 "A
" T

O
P

 @
 5920' T

V
D

 6044' M
D

 
S

H
A

R
O

N
 S

P
R

IN
G

S
 "B

" T
O

P
 @

 5955' T
V

D
 6097' M

D
N

IO
B

R
A

R
A

 "A
" C

H
A

L
K

 @
 5998' T

V
D

 616

N
IO

B
R

A
R

A
 "A

" M
A

R

5,950
6,000

6,050
6,100

6,150
6,200

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

193
209

269

W
O

B
 9.5K

R
P

M
 150

P
S

I 2651
S

P
M

 96/95

G
A

S
 (units)

2000

0 C
1-C

5 (U
nits)

2000

0 G
A

S
 (units)

2000

0 C
1-C

5 (U
nits)

2000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

2000

0 C
1-C

5 (U
nits)

2000

0

747u

M
U

D
 W

T
 IN

 9.1 V
IS

 39

1340u
1532u

R
yan S

cribner on T
our



M
D

: 6,268'
Inclination: 67°
A

zim
uth: 5°

T
V

D
: 6,046'

V
S

: 11'

M
D

: 6,356'
Inclination: 76°
A

zim
uth: 3°

T
V

D
: 6,073'

V
S

: 94'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

C
A

R
B

 C
H

A
LK

 (90%
): m

e
sb chnky, m

od hrd-frm
, a

M
A

R
L: (10%

). 

N
: (70%

) m
ed-m

ed drk gry-brw
n, rthy, sbchlky, occ sbw

xy sprklng ip, frm
 

plty, lent chlky lns, no vis perm
 or por, cm

m
n blk carb m

at (S
H

) to, N
S

F
O

C
, 

ntm
, M

R
LY

 C
H

LK
: (30%

), abn alt B
E

N
T

 (phyllo) w
 pyr nods.

M
R

LY
 C

H
A

LK
 (50%

): m
ed drk-m

ed gry, lt brw
n gry, chlky txt, dll rthy lstr, blky - sb 

chnky, m
od hrd-frm

, m
od arg w

 20%
 cly m

trx, infr chlk por, vry m
rly w

 blk carb m
at 

(S
H

) to, C
H

A
LK

 (30%
), M

A
R

L (20%
). 

169' M
D

A
R

L
 @

 6010' T
V

D
  6192' M

D

N
IO

B
R

A
R

A
 "B

" C
H

A
L

K
 @

 6074' T
V

D
  6359' M

D

6,200
6,250

6,300
6,350

6,400

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

148
130

201

W
O

B
 19.4K

R
P

M
 152

P
S

I 2687
S

P
M

 96/95

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

1313u
898u



M
D

: 6,444'
Inclination: 84°
A

zim
uth: 1°

T
V

D
: 6,088'

V
S

: 181'

M
D

: 6,532'
Inclination: 90°
A

zim
uth: 360°

T
V

D
: 6,093'

V
S

: 268'

M
D

: 6,620'
Inclination: 90°
A

zim
uth: 2°

T
V

D
: 6,093'

V
S

: 356'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600
L

an
d

ed
 C

u
rve @

 6515' M
D

 6092' T
V

D

m
ed drk-m

ed gry, lt brw
n gry, chlky txt, dll rthy lstr, blky - 

, arg w
 ~

20%
 cly m

trx, infr chlk por, pred cln, m
rly ip, 

200' S
am

ples

C
A

R
B

 C
H

A
LK

 (90%
): m

ed drk-m
ed gry, lt b

sb chnky, m
od hrd-frm

, arg w
 ~

20%
 cly m

trx
M

A
R

L: (10%
). 

N
io

b
rara B

 C
h

alk T
arg

et 

6,400
6,450

6,500
6,550

6,600
6,650

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

104

W
O

B
 21.5K

R
P

M
 152

P
S

I 2999
S

P
M

 96/95

110

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

3492u
3061u

5159u

M
U

D
 W

T
 IN

 9.1 V
IS

 39



M
D

: 6,708'
Inclination: 90°
A

zim
uth: 2°

T
V

D
: 6,093'

V
S

: 444'

M
D

: 6,797'
Inclination: 90°
A

zim
uth: 2°

T
V

D
: 6,093'

V
S

: 533'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

C
A

R
B

 C
H

A
LK

 (80%
): m

ed drk-m
ed gry, lt brw

n gry, chlky txt, 
- sb chnky, m

od hrd-frm
, arg w

 ~
20%

 cly m
trx, infr chlk por, pr

M
A

R
L: (20%

). 

t brw
n gry, chlky txt, dll rthy lstr, blky - 

trx, infr chlk por, pred cln, m
rly ip, 

6,650
6,700

6,750
6,800

6,850

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 32.5K

R
P

M
 150

P
S

I 3229
S

P
M

 96/94

75
127

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

M
U

D
 W

T
 IN

 9.1 V
IS

 39

5105u
4943u



M
D

: 6,885'
Inclination: 90°
A

zim
uth: 1°

T
V

D
: 6,093'

V
S

: 621'

M
D

: 6,973'
Inclination: 90°
A

zim
uth: 0°

T
V

D
: 6,094'

V
S

: 709'

M
D

: 7,062'
Inclination: 90°
A

zim
uth: 359°

T
V

D
: 6,094'

V
S

: 798'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

t, dll rthy lstr, blky 
 pred cln, m

rly ip, 
C

A
R

B
 C

H
A

LK
 (95%

): m
ed drk-m

ed gry, lt brw
n gry, chlky txt, dll rthy lstr, 

blky - sb chnky, m
od hrd-frm

, arg w
 ~

10%
 cly m

trx, infr chlk por, pred cln, 
m

rly ip, M
A

R
L: (5%

). 

N
io

b
rara B

 C
h

alk T
arg

et 

6,850
6,900

6,950
7,000

7,050

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 35.6K

R
P

M
 151

P
S

I 3243
S

P
M

 96/95

89

124

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0 G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

3876u

5563u

12/02/18



M
D

: 7,150'
Inclination: 90°
A

zim
uth: 359°

T
V

D
: 6,094'

V
S

: 885'

M
D

: 7,238'
Inclination: 90°
A

zim
uth: 357°

T
V

D
: 6,094'

V
S

: 973'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

C
A

R
B

 C
H

A
LK

 (90%
): m

ed drk-m
ed gry, lt brw

n gry, chlky txt, dll rthy lstr, blky 
- sb chnky, m

od hrd-frm
, arg w

 ~
10%

 cly m
trx, infr chlk por, pred cln, m

rly ip, 
M

A
R

L: (10%
). 

7,050
7,100

7,150
7,200

7,250
7,300

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 28.9K

R
P

M
 152

P
S

I 3286
S

P
M

 96/94

W
O

B
 27.7K

R
P

M
 150

P
S

I 3308
S

P
M

 96/94

114
94

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

M
U

D
 W

T
 IN

 9.1 V
IS

 39

3177u

4907u



M
D

: 7,325'
Inclination: 90°
A

zim
uth: 359°

T
V

D
: 6,094'

V
S

: 1,060'

M
D

: 7,413'
Inclination: 90°
A

zim
uth: 0°

T
V

D
: 6,094'

V
S

: 1,147'

M
D

: 7,502'
Inclination: 90°
A

zim
uth: 1°

T
V

D
: 6,094'

V
S

: 1,236'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

C
A

R
B

 C
H

A
LK

 (85%
): m

ed drk-m
ed gry, lt brw

n gry, chlky txt, dll rthy lstr, blky - 
sb chnky, m

od hrd-frm
, arg w

 ~
10%

 cly m
trx, infr chlk por, pred cln, m

rly ip, 
M

A
R

L: (15%
). 

N
io

b
rara B

 C
h

alk T
arg

et 

7,300
7,350

7,400
7,450

7,500

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 31.9K

R
P

M
 152

P
S

I 3405
S

P
M

 96/94

116
113

122

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

5112u
4823u

4108u



M
D

: 7,590'
Inclination: 90°
A

zim
uth: 4°

T
V

D
: 6,094'

V
S

: 1,324'

M
D

: 7,676'
Inclination: 90°
A

zim
uth: 3°

T
V

D
: 6,093'

V
S

: 1,410'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

C
A

R
B

 C
H

A
LK

 (90%
): m

ed drk-m
ed gry, lt brw

n gry, chlky txt, dll rthy lstr, blky - 
sb chnky, m

od hrd-frm
, arg w

 ~
10%

 cly m
trx, infr chlk por, pred cln, m

rly ip, 
M

A
R

L: (10%
). 

7,500
7,550

7,600
7,650

7,700
7,750

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 18.0K

R
P

M
 150

P
S

I 3363
S

P
M

 96/94

80

91

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

M
U

D
 W

T
 IN

 9.2 V
IS

 39

4092u
4939u



M
D

: 7,763'
Inclination: 90°
A

zim
uth: 3°

T
V

D
: 6,093'

V
S

: 1,497'

M
D

: 7,851'
Inclination: 90°
A

zim
uth: 358°

T
V

D
: 6,093'

V
S

: 1,585'

M
D

: 7,941'
Inclination: 90°
A

zim
uth: 354°

T
V

D
: 6,093'

V
S

: 1,674'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

N
io

b
rara

C
A

R
B

 C
H

A
LK

 (90%
): m

ed drk-m
ed gry, lt brw

n gry, chlky txt, dll rthy lstr, blky - 
sb chnky, m

od hrd-frm
, arg w

 ~
10%

 cly m
trx, infr chlk por, pred cln, m

rly ip, 
M

A
R

L: (10%
). 

7,750
7,800

7,850
7,900

7,950

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 29.5K

R
P

M
 152

P
S

I 3365
S

P
M

 96/94

94
94

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

3404u

4995u

D
an K

abala on T
our



M
D

: 8,030'
Inclination: 90°
A

zim
uth: 354°

T
V

D
: 6,094'

V
S

: 1,762'

M
D

: 8,116'
Inclination: 90°
A

zim
uth: 355°

T
V

D
: 6,094'

V
S

: 1,847'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

ara B
 C

h
alk T

arg
et 

C
A

R
B

 C
H

A
LK

 (95%
): m

ed drk-m
ed gry, lt brw

n gry, chlky txt, dll rthy lstr, blky - 
sb chnky, m

od hrd-frm
, arg w

 ~
10%

 cly m
trx, infr chlk por, pred cln, m

rly ip, 
M

A
R

L: (5%
). 

7,950
8,000

8,050
8,100

8,150

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 24.0K

R
P

M
 151

P
S

I 3259
S

P
M

 96/94

133u

86

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

2134u

4244u

M
U

D
 W

T
 IN

 9.3 V
IS

 39



M
D

: 8,204'
Inclination: 90°
A

zim
uth: 359°

T
V

D
: 6,094'

V
S

: 1,934'

M
D

: 8,290'
Inclination: 90°
A

zim
uth: 359°

T
V

D
: 6,094'

V
S

: 2,020'

M
D

: 8,378'
Inclination: 90°
A

zim
uth: 359°

T
V

D
: 6,093'

V
S

: 2,108'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

C
A

R
B

 C
H

A
LK

 (98%
): m

ed drk-m
ed gry, lt brw

n gry, chlky txt, dll rthy lstr, blky - 
sb chnky, m

od hrd-frm
, arg w

 ~
10%

 cly m
trx, infr chlk por, pred cln, m

rly ip, 
M

A
R

L: (2%
). 

C
A

R
B

m
od h

(20%
)

8,150
8,200

8,250
8,300

8,350
8,400

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 33.0K

R
P

M
 151

P
S

I 3522
S

P
M

 96/94

106
104

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

4903u
5763u



M
D

: 8,466'
Inclination: 90°
A

zim
uth: 357°

T
V

D
: 6,093'

V
S

: 2,195'

M
D

Incl
A

zim
T

V
D

V
S

:

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

R
B

 C
H

A
LK

 (60%
): m

ed gry - lt gry, chlky txt, dll rthy lstr, blky - sb chnky, 
d hrd-frm

, arg w
 ~

10%
 cly m

trx, infr chlk por, pred cln, m
rly ip, M

A
R

L
%

), M
R

LY
 C

H
A

LK
 (20%

). 

C
A

R
B

 C
H

A
LK

 (90%
): m

sb chnky, m
od hrd-frm

, 
M

A
R

L: (10%
). 

N
io

b
rara B

 C
h

alk T
arg

et 

8,400
8,450

8,500
8,550

8,600

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 33.1K

R
P

M
 150

P
S

I 3360
S

P
M

 96/94

154
154

123

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

4005u
4078u

M
U

D
 W

T
 IN

 9.4 V
IS

 39



D
: 8,640'

nclination: 90°
zim

uth: 353°
V

D
: 6,093'

S
: 2,367'

M
D

: 8,728'
Inclination: 90°
A

zim
uth: 357°

T
V

D
: 6,093'

V
S

: 2,454'

M
D

: 8,817'
Inclination: 90°
A

zim
uth: 1°

T
V

D
: 6,093'

V
S

: 2,543'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

: m
ed drk-m

ed gry, lt brw
n gry, chlky txt, dll rthy lstr, blky - 

, arg w
 ~

10%
 cly m

trx, infr chlk por, pred cln, m
rly ip, 

C
A

R
B

 C
H

A
LK

 (80%
): m

ed-lt gry ip dom
 lt gry

chnky, m
od hrd-frm

, arg w
 ~

10%
 cly m

trx, inf
M

A
R

L: (20%
). 

8,600
8,650

8,700
8,750

8,800
8,850

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 26.0K

R
P

M
 150

P
S

I 3313
S

P
M

 96/95

116

152

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

3698u
4482u

3613u

M
U

D
 W

T
 IN

 9.4 V
IS

 40



M
D

: 8,906'
Inclination: 90°
A

zim
uth: 3°

T
V

D
: 6,093'

V
S

: 2,632'

M
D

: 8,993'
Inclination: 90°
A

zim
uth: 5°

T
V

D
: 6,093'

V
S

: 2,719'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

gry, chlky txt, dll rthy lstr, blky - sb 
 infr chlk por, pred cln, m

rly ip, 

N
io

b
rara B

 C
h

alk T
arg

et 

F
au

lt @
 9038' M

D
 

G
rab

en
 E

n
try

L
o

w
er A

 M
arl 

8,850
8,900

8,950
9,000

9,050

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 29.2K

R
P

M
 150

P
S

I 3426
S

P
M

 96/94

132

88

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

4973u
4150u



M
D

: 9,082'
Inclination: 90°
A

zim
uth: 5°

T
V

D
: 6,093'

V
S

: 2,808'

M
D

: 9,169'
Inclination: 90°
A

zim
uth: 6°

T
V

D
: 6,093'

V
S

: 2,895'

M
D

: 9,257'
Inclination: 90°
A

zim
uth: 5°

T
V

D
: 6,093'

V
S

: 2,983'

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

M
R

LY
 C

H
A

LK
 (50%

): m
ed drk-m

ed gry, lt brw
n gry, chlky txt, dll rthy lstr w

xy ip, blky 
- sb chnky, m

od hrd-frm
, m

od arg w
 20%

 cly m
trx, infr chlk por, vry m

rly w
 blk carb 

m
at (S

H
) to, M

A
R

L (50%
), C

H
A

LK
 (tr%

). 

9,050
9,100

9,150
9,200

9,250

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

R
O

P
 (ft/hr)

1000

0 G
A

M
M

A
 (A

P
I)

250

0

W
O

B
 36.5K

R
P

M
 150

P
S

I 3564
S

P
M

 96/94

157
155

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

G
A

S
 (units)

10000

0 C
1-C

5 (U
nits)

10000

0

3147u
3435u



M
D

: 9,346'
Inclination: 90°
A

zim
uth: 360°

T
V

D
: 6,093'

V
S

: 3,072'

M
D

: 9,433'
Inclination: 90°
A

zim
uth: 358°

T
V

D
: 6,092'

V
S

: 3,158'

M
D

:
Inclin
A

zim
T

V
D

V
S

: 

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

T
V

D
 (ft)

6600

5600

M
R

LY
 C

H
A

LK
 (70%

): m
ed drk-m

ed gry, lt brw
n gry, chlky txt, dll rthy lstr w

xy ip, blky 
- sb chnky, m

od hrd-frm
, m

od arg w
 20%

 cly m
trx, infr chlk por, vry m

rly w
 blk carb 

m
at (S

H
) to, M

A
R

L (20%
), C

H
A

LK
 (10%

). 

N
io

b
rara B

 C
h

alk T
arg

et 

M
R

LY
 C

H
- sb chnk
m

at (S
H

)

9,250
9,300

9,350
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