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b ring, tr stn

80-85%
 C

H
K

: w
ht-crm

, occ m
ed gy-dk gry-brn, 

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

, rthy-sb w
xy, occ im

bd 
cal, 20-15%

 M
R

LS
T

: m
ed-dk gy, sb plty-blky, 

frm
-m

od hd, brit, slty tex, m
ot, rthy lstr, calc m

tx, occ 
fos and cal frags, fast stm

g bri w
h bl, even thk yel 

gn ring, m
od stn

75%
 C

H
K

: w
ht-crm

, occ m
ed gy-dk gry-brn, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, occ im

bd cal, 25%
 

M
R

LS
T

: m
ed-dk gy, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, fos and cal frags, fast 
stm

g bri w
h bl, even thk yel gn ring, m

od stn

6,250
6,260

6,270
6,280

6,290
6,300

6,310
6,320

6,330
6,340

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

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

5000u
4544u

5001u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

V
IS

: 31 W
T

: 9.2
V

IS
: 30 W

T
: 9.2

51

N
io

b
rara C

 C
h

alk T
o

p
 

6397' M
D

, 6118' T
V

D
N

io
b

rara B
 M

arl T
o

p
   

6280' M
D

,  6076' T
V

D

164



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 6,493' 
Inclination: 79.63°

 
A

zim
uth: 88.81° 

T
V

D
: 6,140.43' 

V
S

: 348.25'

M
D

: 6,536' 
Inclination: 80.32°

 
A

zim
uth: 88.73° 

T
V

D
: 6,147.91' 

V
S

: 390.58'

65-80%
 M

R
LS

T
: m

ed-dk gy, sb plty-blky, frm
-m

od 
hd, brit, slty tex, arg, m

ot, rthy lstr, calc m
tx, 35-20%

 
C

H
K

: lt-m
ed gy, dk brn, m

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

rthy-sb w
xy, im

bd cal, scat bent, fos and cal frags, 
uphole con, m

od stm
g m

od w
h bl, even fr yel am

b 
ring, fr stn

75%
 C

H
K

: w
ht-crm

, occ m
ed gy-dk gry-brn, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, occ im

bd cal, 25%
 

M
R

LS
T

: m
ed-dk gy, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, fos and cal frags, fast 
stm

g bri w
h bl, even thk yel gn ring, m

od stn

M
D

: 6,600' 
Inclination: 88.2°

 
A

zim
uth: 90° 

T
V

D
: 6,154.31'

M
D

: 6,612' 
Inclination: 85.56°

 
A

zim
uth: 89.77° 

T
V

D
: 6,157.25' 

V
S

: 465.97'

P
ro

je
ctio

n
 to

 B
it

M
D

: 6,704'
Inclination: 89.69°
A

zim
uth: 92.23°

T
V

D
: 6,161.06'

V
S

: 557.85'

65-80%
 M

R
LS

T
: m

ed-dk gy, sb plty-blky, 
frm

-m
od hd, brit, slty tex, arg, m

ot, rthy lstr, 
calc m

tx, 35-20%
 C

H
K

: lt-m
ed gy, dk brn, 

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

, rthy-sb w
xy, 

im
bd cal, bent, scat fos and cal frags, 

uphole con, slow
-m

od stm
g m

od w
h bl, 

even thn yel am
b ring, tr stn

80%
 M

R
LS

T
: B

lk-dk gy, sb plty-blky, 
frm

-m
od hd, brit, slty tex, arg, m

ot, rthy lstr, 
calc m

tx, 20%
 C

em
ent; m

od stm
g bri 

blshw
h, bri w

h grn ring, m
od stn

90%
 M

R
LS

T
: B

lk-dk gy, sb plty-blky, 
frm

-m
od hd, brit, slty tex, arg, m

ot, rthy lstr, 
calc m

tx, 10%
 C

em
ent; m

od stm
g bri 

blshw
h, bri w

h grn ring, m
od stn

6,470
6,480

6,490
6,500

6,510
6,520

6,530
6,540

6,550
6,560

6,570
6,580

6,590
6,600

6,610
6,620

6,630
6,640

6,650
6,660

6,670
6,680

6,690
6,700

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

4902u

D
rillin

g
 L

a
te

ra
l C

o
m

m
e

n
ce

d
 

on 08/31/2015 @
 18:45 M

S
T

T
D

 for B
uild @

 6600' M
D

 
7/31/2015, 05:22 M

S
T

3855u

T
arget C

hange: 6130' T
V

D

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

74

145

N
io

b
ra

ra
 C

 M
a

rl T
o

p
V

IS
: 31 W

T
: 9.1

169
B

it D
a

ta 
B

it #: 3 
T

ype: V
S

513D
G

 
S

ize: 6.12 
Jets: 5 x 22 
S

/N
: 4007606



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 6,704' 
Inclination: 89.69°

 
A

zim
uth: 92.23° 

T
V

D
: 6,161.06' 

V
S

: 557.85'

M
D

: 6,796' 
Inclination: 91.86°

 
A

zim
uth: 91.76° 

T
V

D
: 6,159.82' 

V
S

: 649.78'

M
D

: 6,888' 
Inclination: 92.9°

 
A

zim
uth: 90.7° 

T
V

D
: 6,156' 

V
S

: 741.68'

90%
 M

R
LS

T
: B

lk-dk gy, sb plty-blky, 
frm

-m
od hd, brit, slty tex, arg, m

ot, rthy lstr, 
calc m

tx, 10%
 C

em
ent; m

od stm
g bri 

blshw
h, bri w

h grn ring, m
od stn

100%
 M

R
LS

T
: B

lk-dk gy, sb plty-blky, 
frm

-m
od hd, brit, slty tex, arg, m

ot, rthy lstr, 
calc m

tx, tr cal, tr C
em

ent; m
od stm

g bri 
blshw

h, fnt w
h grn ring, tr stn

100%
 M

R
LS

T
: B

lk-dk gy, sb plty-blky, 
frm

-m
od hd, brit, slty tex, arg, m

ot, rthy lstr, 
calc m

tx, tr cal; m
od stm

g bri blshw
h, fnt w

h 
grn ring, tr stn

100%
 M

R
LS

T
: B

lk-dk gy, sb plty-blky, 
frm

-m
od hd, brit, slty tex, arg, m

ot, rthy lstr, 
calc m

tx, tr cal and fos frags, tr pyr; slow
 

stm
g bri blshw

h, fnt w
h grn ring, thn stn

100%
 M

R
LS

T
: B

lk-dk gy, sb plty-blky, 
frm

-m
od hd, brit, slty tex, arg, m

ot, rthy lstr, 
calc m

tx, tr cal and fos frags, tr pyr; slow
 

stm
g bri blshw

h, fnt w
h grn ring, thn stn

100%
 M

R
LS

T
: B

lk-dk gy, sb plty-blky, 
frm

-m
od hd, brit, slty tex, arg, m

ot, rthy lstr, 
calc m

tx, tr cal and fos frags, tr pyr, tr chk; 
fast stm

g bri blshw
h, m

od w
h grn ring, thn 

stn

6,690
6,700

6,710
6,720

6,730
6,740

6,750
6,760

6,770
6,780

6,790
6,800

6,810
6,820

6,830
6,840

6,850
6,860

6,870
6,880

6,890
6,900

6,910
6,920

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

4079u
4501u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

V
IS

: 33 W
T

: 9.0

147
142



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 6,981' 
Inclination: 93.58°

 
A

zim
uth: 91.07° 

T
V

D
: 6,150.74' 

V
S

: 834.52'

M
D

: 7,073' 
Inclination: 93.43°

 
A

zim
uth: 90.29° 

T
V

D
: 6,145.12' 

V
S

: 926.34'

100%
 M

R
LS

T
: B

lk-dk gy, sb plty-blky, 
frm

-m
od hd, brit, slty tex, arg, m

ot, rthy lstr, 
calc m

tx, tr cal and fos frags, tr pyr, tr chk; 
fast stm

g bri blshw
h, m

od w
h grn ring, thn 

stn

100%
 M

R
LS

T
: B

lk-dk gy, sb plty-blky, 
frm

-m
od hd, brit, slty tex, arg, m

ot, rthy lstr, 
calc m

tx, tr cal; fast stm
g bri blshw

h, m
od 

w
h grn ring, thn stn

90%
 M

R
LS

T
: m

ed-dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx 10%
 C

H
K

: m
ed gy brn, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy; slow

-m
od 

stm
g bri blshw

h, bri w
h grn ring, thn stn

85%
 M

R
LS

T
: m

ed-dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx 15%
 C

H
K

: m
ed gy brn, tn, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy; slow

-m
od 

stm
g bri blshw

h, bri w
h grn ring, thn stn

60%
 M

R
LS

T
: dk gy, blk, sb plty-blky, 

frm
-m

od hd, brit, slty tex, m
ot, rthy lstr, calc 

m
tx, tr cal frags, 40%

 C
H

K
: lt-m

ed gy, 
som

e tan, m
ot, sb plty-blky, sft-sl frm

, 
rthy-sb w

xy, tr fos frags; slow
-m

od stm
g bri 

blshw
h, m

od yel grn ring, thn stn

6,910
6,920

6,930
6,940

6,950
6,960

6,970
6,980

6,990
7,000

7,010
7,020

7,030
7,040

7,050
7,060

7,070
7,080

7,090
7,100

7,110
7,120

7,130
7,140

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

5074u
4883u

5252u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

116

176



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 7,164' 
Inclination: 93.07°

 
A

zim
uth: 90.33° 

T
V

D
: 6,139.96' 

V
S

: 1,017.19'

M
D

: 7,256' 
Inclination: 92.62°

 
A

zim
uth: 90.02° 

T
V

D
: 6,135.39' 

V
S

: 1,109.08'

M
D

: 7,348' 
Inclination: 90.71°
A

zim
uth: 90.12° 

T
V

D
: 6,132.72' 

V
S

: 1,201.04'

60%
 M

R
LS

T
: dk gy, blk, sb plty-blky, 

frm
-m

od hd, brit, slty tex, m
ot, rthy lstr, calc 

m
tx, tr cal frags, 40%

 C
H

K
: lt-m

ed gy, 
som

e tan, m
ot, sb plty-blky, sft-sl frm

, 
rthy-sb w

xy, tr fos frags; slow
-m

od stm
g bri 

blshw
h, m

od yel grn ring, thn stn

60%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 40%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal and 
fos frags; slow

-m
od stm

g bri blshw
h, m

od 
yel grn ring, thn stn

65%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 35%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal and 
fos frags; fast stm

g bri blshw
h, m

od yel 
grn ring, m

od stn

65%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 35%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal and 
fos frags; fast stm

g bri blshw
h, m

od yel 
grn ring, m

od stn

75%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 25%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal and 
fos frags; fast stm

g bri blshw
h, fast bri w

h 
grn ring, m

od stn

85%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 15%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal and 
fos frags; fast stm

g bri blshw
h, fast bri w

h 
grn ring, m

od stn

7,130
7,140

7,150
7,160

7,170
7,180

7,190
7,200

7,210
7,220

7,230
7,240

7,250
7,260

7,270
7,280

7,290
7,300

7,310
7,320

7,330
7,340

7,350
7,360

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0
8/31/15

9/1/15

5361u
5282u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

72

V
IS

: 33 W
T

: 9.0

165
169

67



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

Inclination: 90.71°
 

M
D

: 7,440' 
Inclination: 91.23°

 
A

zim
uth: 90.23° 

T
V

D
: 6,131.16' 

V
S

: 1,293.02'

M
D

: 7,525' 
Inclination: 89.35°

 
A

zim
uth: 90.1° 

T
V

D
: 6,130.73' 

V
S

: 1,378.02'

85%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 15%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal and 
fos frags; fast stm

g bri blshw
h, fast bri w

h 
grn ring, m

od stn

90%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 10%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal and 
fos frags; fast stm

g bri blshw
h, m

od yel 
am

b ring, m
od stn

90%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 10%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal and 
fos frags; fast stm

g bri blshw
h, m

od yel 
am

b ring, m
od stn

90%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 10%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal and 
fos frags; fast stm

g bri blshw
h, bri w

h grn 
ring, m

od stn

85%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 15%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal incl; 
fast stm

g bri blshw
h, bri w

h grn ring, m
od 

stn

7,350
7,360

7,370
7,380

7,390
7,400

7,410
7,420

7,430
7,440

7,450
7,460

7,470
7,480

7,490
7,500

7,510
7,520

7,530
7,540

7,550
7,560

7,570
7,580

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

5260u
5377u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

84

166

78

136

V
IS

: 33 W
T

: 9.0



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 7,694' 
Inclination: 89.94°

 
A

zim
uth: 90.02° 

T
V

D
: 6,131.07' 

V
S

: 1,547.01'

M
D

: 7,609' 
Inclination: 90.12°

 
A

zim
uth: 90.07° 

T
V

D
: 6,131.12' 

V
S

: 1,462.01'

M
D

: 7,779' 
Inclination: 90.46°

 
A

zim
uth: 90.3° 

T
V

D
: 6,130.78' 

V
S

: 1,632.01'

85%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 15%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal incl; 
fast stm

g bri blshw
h, bri w

h grn ring, m
od 

stn

85%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 15%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal incl; 
fast stm

g bri blshw
h, m

od am
b ring, m

od 
stn

80%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 20%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal incl; 
fast stm

g bri blshw
h, m

od am
b ring, m

od 
stn

80%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 20%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal incl; 
slow

 stm
g bri blshw

h, bri w
h grn ring, thn 

stn

75%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 25%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal frags; 
slow

 stm
g bri blshw

h, bri w
h grn ring, thn 

stn

7,570
7,580

7,590
7,600

7,610
7,620

7,630
7,640

7,650
7,660

7,670
7,680

7,690
7,700

7,710
7,720

7,730
7,740

7,750
7,760

7,770
7,780

7,790
7,800

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

5406u
5304u

5373u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

87

V
IS

: 33 W
T

: 9.0
V

IS
: 34 W

T
: 9.1

179



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 7,863' 
Inclination: 90.19°

 
A

zim
uth: 89.94° 

T
V

D
: 6,130.3' 

V
S

: 1,716.01'

M
D

: 7,948' 
Inclination: 89.23°

 
A

zim
uth: 90.6° 

T
V

D
: 6,130.73' 

V
S

: 1,801.01'

75%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 25%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal frags; 
slow

 stm
g bri blshw

h, bri w
h grn ring, thn 

stn

75%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 25%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal frags; 
slow

 stm
g bri blshw

h, bri w
h grn ring, thn 

stn

65%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 35%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal frags; 
slow

 stm
g bri blshw

h, bri w
h grn ring, thn 

stn

65%
 C

H
K

: lt-m
ed gy, tan, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 35%

 M
R

LS
T

: m
ed-dk 

gy, som
e blk, sb plty-blky, frm

-m
od hd, brit, 

slty tex, m
ot, rthy lstr, calc m

tx, tr cal frags; 
m

od-fast stm
g bri blshw

h, m
od yel grn 

ring, m
od stn

70%
 M

R
LS

T
: m

ed-dk gy, som
e blk, sb 

plty-blky, frm
-m

od hd, brit, slty tex, m
ot, rthy 

lstr, calc m
tx 30%

 C
H

K
: m

ed gy brn, m
ot, 

sb plty-blky, sft-sl frm
, rthy-sb w

xy, tr cal 
and foss frags; m

od-fast stm
g bri blshw

h, 
m

od yel grn ring, m
od stn

85%
 M

R
LS

T
: m

ed-dk gy, som
e blk, sb 

plty-blky, frm
-m

od hd, brit, slty tex, m
ot, rthy 

lstr, calc m
tx 15%

 C
H

K
: m

ed gy brn, m
ot, 

sb plty-blky, sft-sl frm
, rthy-sb w

xy, tr cal 
and foss frags; m

od-fast stm
g bri blshw

h, 
bri w

h grn ring, thn stn

7,790
7,800

7,810
7,820

7,830
7,840

7,850
7,860

7,870
7,880

7,890
7,900

7,910
7,920

7,930
7,940

7,950
7,960

7,970
7,980

7,990
8,000

8,010
8,020

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

4120u

5376u
5391u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

V
IS

: 34 W
T

: 9.1

154



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 8,033' 
Inclination: 89.17°

 
A

zim
uth: 89.94° 

T
V

D
: 6,131.92' 

V
S

: 1,886'

M
D

: 8,119' 
Inclination: 90.55°

 
A

zim
uth: 89.77° 

T
V

D
: 6,132.13' 

V
S

: 1,972'

M
D

: 8,203' 
Inclination: 90.77°

 
A

zim
uth: 89.5° 

T
V

D
: 6,131.16' 

V
S

: 2,055.99'

85%
 M

R
LS

T
: m

ed-dk gy, som
e blk, sb 

plty-blky, frm
-m

od hd, brit, slty tex, m
ot, rthy 

lstr, calc m
tx 15%

 C
H

K
: m

ed gy brn, m
ot, 

sb plty-blky, sft-sl frm
, rthy-sb w

xy, tr cal 
and foss frags; m

od-fast stm
g bri blshw

h, 
bri w

h grn ring, thn stn

85%
 M

R
LS

T
: m

ed-dk gy, som
e blk, sb 

plty-blky, frm
-m

od hd, brit, slty tex, m
ot, rthy 

lstr, calc m
tx 15%

 C
H

K
: m

ed gy brn, m
ot, 

sb plty-blky, sft-sl frm
, rthy-sb w

xy, tr cal 
and foss frags; m

od-fast stm
g bri blshw

h, 
bri w

h grn ring, thn stn

70%
 C

H
K

: lt-m
ed gy brn, crm

, m
ot, sb 

plty-blky, sft-sl frm
, rthy-sb w

xy 30%
 

M
R

LS
T

: m
ed-dk gy, som

e blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal &
 foss frags; slow

 stm
g bri 

blshw
h, fnt yel grn ring, thk stn

95%
 M

R
LS

T
: m

ed-dk gy, som
e blk, sb 

plty-blky, frm
-m

od hd, brit, slty tex, m
ot, rthy 

lstr, calc m
tx 5%

 C
H

K
: m

ed gy brn, m
ot, sb 

plty-blky, sft-sl frm
, rthy-sb w

xy; slow
 stm

g 
bri blshw

h, fnt yel grn ring, m
od stn

95%
 M

R
LS

T
: m

ed-dk gy, som
e blk, sb 

plty-blky, frm
-m

od hd, brit, slty tex, m
ot, rthy 

lstr, calc m
tx 5%

 C
H

K
: m

ed gy brn, m
ot, sb 

plty-blky, sft-sl frm
, rthy-sb w

xy; slow
 stm

g 
bri blshw

h, fnt yel grn ring, m
od stn

8,010
8,020

8,030
8,040

8,050
8,060

8,070
8,080

8,090
8,100

8,110
8,120

8,130
8,140

8,150
8,160

8,170
8,180

8,190
8,200

8,210
8,220

8,230
8,240

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

5123u
5230u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

169
149



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 8,288' 
Inclination: 90.93°

 
A

zim
uth: 89.1° 

T
V

D
: 6,129.9' 

V
S

: 2,140.97'

M
D

: 8,373' 
Inclination: 91.11°

 
A

zim
uth: 89.44° 

T
V

D
: 6,128.39' 

V
S

: 2,225.95'

M
D

: 8,459'
Inclination: 90.74°
A

zim
uth: 89.39°

T
V

D
: 6,127'

V
S

: 2,311.94'

70%
 C

H
K

: lt-m
ed gy brn, crm

, m
ot, sb 

plty-blky, sft-sl frm
, rthy-sb w

xy 30%
 

M
R

LS
T

: m
ed-dk gy, som

e blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal &
 foss frags; slow

 stm
g bri 

blshw
h, fnt yel grn ring, thk stn

70%
 C

H
K

: lt-m
ed gy brn, crm

, m
ot, sb 

plty-blky, sft-sl frm
, rthy-sb w

xy 30%
 

M
R

LS
T

: m
ed-dk gy, som

e blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal &
 foss frags; slow

 stm
g bri 

blshw
h, fnt yel grn ring, thk stn

90%
 C

H
K

: lt-m
ed gy brn, crm

, m
ot, sb 

plty-blky, sft-sl frm
, rthy-sb w

xy 10%
 

M
R

LS
T

: m
ed-dk gy, som

e blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal &
 foss frags, m

od stm
g bri 

blshw
h, m

od yel grn ring, fr stn

90%
 C

H
K

: lt-m
ed gy brn, crm

, m
ot, sb 

plty-blky, sft-sl frm
, rthy-sb w

xy 10%
 

M
R

LS
T

: m
ed-dk gy, som

e blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal &
 foss frags, m

od stm
g bri 

blshw
h, m

od yel grn ring, fr stn

85%
 C

H
K

: lt-m
ed gy brn, crm

, m
ot, sb 

plty-blky, sft-sl frm
, rthy-sb w

xy 15%
 

M
R

LS
T

: m
ed-dk gy, som

e blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal &
 foss frags, slow

 stm
g m

od 
blshw

h, thin dull am
b ring, fr stn

60%
 C

H
K

: m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 40%

 M
R

LS
T

: dk gy, 
som

e blk, sb plty-blky, frm
-m

od hd, brit, 
slty tex, m

ot, rthy lstr, calc m
tx, tr cal &

 foss 
frags, slow

 stm
g m

od blshw
h, thin dull 

am
b ring, fr stn

8,230
8,240

8,250
8,260

8,270
8,280

8,290
8,300

8,310
8,320

8,330
8,340

8,350
8,360

8,370
8,380

8,390
8,400

8,410
8,420

8,430
8,440

8,450
8,460

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

5321u
5415u

5416u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

V
IS

: 32 W
T

: 9.1

66



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 8,459' 
Inclination: 90.74°

 
A

zim
uth: 89.39° 

T
V

D
: 6,127' 

V
S

: 2,311.94'

M
D

: 8,544' 
Inclination: 89.84°

 
A

zim
uth: 90.4° 

T
V

D
: 6,126.57' 

V
S

: 2,396.93'

M
D

: 8,631' 
Inclination: 90.09°

 
A

zim
uth: 90.99° 

T
V

D
: 6,126.62' 

V
S

: 2,483.93'

60%
 C

H
K

: m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 40%

 M
R

LS
T

: dk gy, 
som

e blk, sb plty-blky, frm
-m

od hd, brit, 
slty tex, m

ot, rthy lstr, calc m
tx, tr cal &

 foss 
frags, slow

 stm
g m

od blshw
h, thin dull 

am
b ring, fr stn

50%
 C

H
K

: m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 50%

 M
R

LS
T

: dk gy, 
som

e blk, sb plty-blky, frm
-m

od hd, brit, 
slty tex, m

ot, rthy lstr, calc m
tx, tr cal &

 foss 
frags, slow

 stm
g m

od blshw
h, thin dull 

am
b ring, fr stn

50%
 C

H
K

: m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 50%

 M
R

LS
T

: dk gy, 
som

e blk, sb plty-blky, frm
-m

od hd, brit, 
slty tex, m

ot, rthy lstr, calc m
tx, tr cal &

 foss 
frags, slow

 stm
g m

od blshw
h, thin dull 

am
b ring, fr stn

60%
 C

H
K

: m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 40%

 M
R

LS
T

: dk gy, 
som

e blk, sb plty-blky, frm
-m

od hd, brit, 
slty tex, m

ot, rthy lstr, calc m
tx, tr cal &

 foss 
frags, m

od stm
g bri blshw

h, m
od yel grn 

ring, fr stn

65%
 C

H
K

: m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 35%

 M
R

LS
T

: dk gy, 
som

e blk, sb plty-blky, frm
-m

od hd, brit, 
slty tex, m

ot, rthy lstr, calc m
tx, tr cal &

 foss 
frags, m

od stm
g bri blshw

h, m
od yel grn 

ring, fr stn

8,450
8,460

8,470
8,480

8,490
8,500

8,510
8,520

8,530
8,540

8,550
8,560

8,570
8,580

8,590
8,600

8,610
8,620

8,630
8,640

8,650
8,660

8,670
8,680

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

7000

0 C
1-C

4 (P
P

M
)

700000

0

4802u
4322u

G
as S

cale C
h

an
g

e
0-9000 U

n
its

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

141
163



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 8,716' 
Inclination: 90.09°

 
A

zim
uth: 91.06° 

T
V

D
: 6,126.49' 

V
S

: 2,568.91'

M
D

: 8,885' 
Inclination: 90.15°

 
A

zim
uth: 90.06° 

T
V

D
: 6,126.22' 

V
S

: 2,737.91'

M
D

: 8,801' 
Inclination: 90.06°

 
A

zim
uth: 90.18° 

T
V

D
: 6,126.38' 

V
S

: 2,653.91'

65%
 C

H
K

: m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 35%

 M
R

LS
T

: dk gy, 
som

e blk, sb plty-blky, frm
-m

od hd, brit, 
slty tex, m

ot, rthy lstr, calc m
tx, tr cal &

 foss 
frags, m

od stm
g bri blshw

h, m
od yel grn 

ring, fr stn

80%
 C

H
K

: m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 20%

 M
R

LS
T

: dk gy, 
som

e blk, sb plty-blky, frm
-m

od hd, brit, 
slty tex, m

ot, rthy lstr, calc m
tx, occ cal incl, 

m
od stm

g bri blshw
h, m

od yel grn ring, fr 
stn

80%
 C

H
K

: m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy 20%

 M
R

LS
T

: dk gy, 
som

e blk, sb plty-blky, frm
-m

od hd, brit, 
slty tex, m

ot, rthy lstr, calc m
tx, occ cal 

incl, m
od stm

g bri blshw
h, m

od yel grn 
ring, fr stn

85%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, 15%

 M
R

LS
T

: dk gy, 
blk, sb plty-blky, frm

-m
od hd, brit, slty tex, 

m
ot, rthy lstr, calc m

tx, occ cal frags, fast 
stm

g bri blshw
h, thk yel grn ring, m

od stn

90%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, 10%

 M
R

LS
T

: dk gy, 
blk, sb plty-blky, frm

-m
od hd, brit, slty tex, 

m
ot, rthy lstr, calc m

tx, occ cal frags, fast 
stm

g bri blshw
h, thk yel grn ring, m

od stn

8,670
8,680

8,690
8,700

8,710
8,720

8,730
8,740

8,750
8,760

8,770
8,780

8,790
8,800

8,810
8,820

8,830
8,840

8,850
8,860

8,870
8,880

8,890
8,900

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

5386u
5406u

5293u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

156
135



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 8,970' 
Inclination: 90.37°

 
A

zim
uth: 89.99° 

T
V

D
: 6,125.84' 

V
S

: 2,822.9'

M
D

: 9,054' 
Inclination: 88.7°

 
A

zim
uth: 89.55° 

T
V

D
: 6,126.52' 

V
S

: 2,906.9'

90%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, 10%

 M
R

LS
T

: dk gy, 
blk, sb plty-blky, frm

-m
od hd, brit, slty tex, 

m
ot, rthy lstr, calc m

tx, occ cal frags, fast 
stm

g bri blshw
h, thk yel grn ring, m

od stn

90%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, 10%

 M
R

LS
T

: dk gy, 
blk, sb plty-blky, frm

-m
od hd, brit, slty tex, 

m
ot, rthy lstr, calc m

tx, occ cal frags, ast 
stm

g bri blshw
h, thk yel grn ring, m

od stn

95%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, 5%

 M
R

LS
T

: dk gy, 
blk, sb plty-blky, frm

-m
od hd, brit, slty tex, 

m
ot, rthy lstr, calc m

tx, occ cal frags, fast 
stm

g bri blshw
h, thk yel grn ring, m

od stn

90%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, 10%

 M
R

LS
T

: dk gy, 
blk, sb plty-blky, frm

-m
od hd, brit, slty tex, 

m
ot, rthy lstr, calc m

tx, occ cal frags, fast 
stm

g bri blshw
h, thk yel grn ring, m

od stn

90%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, 10%

 M
R

LS
T

: dk gy, 
blk, sb plty-blky, frm

-m
od hd, brit, slty tex, 

m
ot, rthy lstr, calc m

tx, tr cal and fos frags, 
fast stm

g bri blshw
h, thk yel grn ring, m

od 
stn

85%
 C

H
K

: lt-m
ed gy brn, occ dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, 15%

 
M

R
LS

T
: dk gy, blk, sb plty-blky, frm

-m
od hd, 

brit, slty tex, m
ot, rthy lstr, calc m

tx, tr cal, 
fast stm

g bri blshw
h, thk yel grn ring, m

od 
stn

8,890
8,900

8,910
8,920

8,930
8,940

8,950
8,960

8,970
8,980

8,990
9,000

9,010
9,020

9,030
9,040

9,050
9,060

9,070
9,080

9,090
9,100

9,110
9,120

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

5427u
5280u

5320u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

71
67



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 9,139' 
Inclination: 88.92°

 
A

zim
uth: 89.05° 

T
V

D
: 6,128.28' 

V
S

: 2,991.87'

M
D

: 9,224' 
Inclination: 88.79°

 
A

zim
uth: 89.18° 

T
V

D
: 6,129.98' 

V
S

: 3,076.85'

M
D

: 9,310' 
Inclination: 90.74°

 
A

zim
uth: 88.71° 

T
V

D
: 6,130.33' 

V
S

: 3,162.83'

85%
 C

H
K

: lt-m
ed gy brn, occ dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, 15%

 
M

R
LS

T
: dk gy, blk, sb plty-blky, frm

-m
od hd, 

brit, slty tex, m
ot, rthy lstr, calc m

tx, tr cal, 
fast stm

g bri blshw
h, thk yel grn ring, m

od 
stn

70%
 C

H
K

: m
ed gy brn, dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, tr im

bd cal, 
30%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal and fos frags, fast stm
g bri 

blshw
h, thk yel grn ring, m

od stn

75%
 C

H
K

: m
ed gy brn, dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, tr im

bd cal, 
25%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal and fos frags, fast stm
g bri 

blshw
h, thk yel grn ring, m

od stn

80%
 C

H
K

: m
ed gy brn, dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, tr im

bd cal, 
20%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal and fos frags, fast stm
g bri 

blshw
h, thk yel grn ring, m

od stn

75%
 C

H
K

: m
ed-dk gy, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, occ im

bd cal, 25%
 

M
R

LS
T

: dk gy, blk, sb plty-blky, frm
-m

od hd, 
brit, slty tex, m

ot, rthy lstr, calc m
tx, tr cal 

frags, m
od stm

g bri blshw
h, m

od yel grn 
ring, fr stn

9,110
9,120

9,130
9,140

9,150
9,160

9,170
9,180

9,190
9,200

9,210
9,220

9,230
9,240

9,250
9,260

9,270
9,280

9,290
9,300

9,310
9,320

9,330
9,340

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

5320u
4962u

5312u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

165



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 9,566'
Inclination: 89.88°
A

zim
uth: 86.47°

T
V

D
: 6,127.38'

V
S

: 3,418.68'

M
D

: 9,481' 
Inclination: 90.62°

 
A

zim
uth: 88.67° 

T
V

D
: 6,127.75' 

V
S

: 3,333.76'

M
D

: 9,395' 
Inclination: 91.05°

 
A

zim
uth: 88.74° 

T
V

D
: 6,129.01' 

V
S

: 3,247.79'

75%
 C

H
K

: m
ed-dk gy, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, occ im

bd cal, 25%
 

M
R

LS
T

: dk gy, blk, sb plty-blky, frm
-m

od hd, 
brit, slty tex, m

ot, rthy lstr, calc m
tx, tr cal 

frags, m
od stm

g bri blshw
h, m

od yel grn 
ring, fr stn

55%
 C

H
K

: m
ed gy brn, dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, tr im

bd cal, 
45%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal and fos frags, slow
 stm

g m
od 

blshw
h, fr yel grn ring, fr stn

65%
 C

H
K

: m
ed-dk gy, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, occ im

bd cal, 35%
 

M
R

LS
T

: dk gy, blk, sb plty-blky, frm
-m

od hd, 
brit, slty tex, m

ot, rthy lstr, calc m
tx, tr cal 

frags, slow
 stm

g m
od blshw

h, fr yel grn 
ring, fr stn

50%
 C

H
K

: m
ed gy brn, dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, tr im

bd cal, 
50%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal and fos frags, slow
 stm

g m
od 

blshw
h, fr yel grn ring, fr stn

55%
 M

R
LS

T
: dk gy, blk, sb plty-blky, 

frm
-m

od hd, brit, slty tex, m
ot, rthy lstr, calc 

m
tx, 45%

 C
H

K
: m

ed gy brn, dk gy, m
ot, sb 

plty-blky, sft-sl frm
, rthy-sb w

xy, tr im
bd cal, tr 

cal and fos frags, slow
 stm

g m
od blshw

h, fr 
yel grn ring, fr stn

65%
 C

H
K

: m
ed-dk gy, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, occ im

bd cal, 35%
 

M
R

LS
T

: dk gy, blk, sb plty-blky, frm
-m

od 
hd, brit, slty tex, m

ot, rthy lstr, calc m
tx, tr 

cal frags, m
od stm

g bri blshw
h, m

od yel 
grn ring, fr stn

9,330
9,340

9,350
9,360

9,370
9,380

9,390
9,400

9,410
9,420

9,430
9,440

9,450
9,460

9,470
9,480

9,490
9,500

9,510
9,520

9,530
9,540

9,550
9,560

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

5302u
5308u

5358u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

128
165

141

V
IS

: 37 W
T

: 9.3



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 9,566' 
Inclination: 89.88°

 
A

zim
uth: 86.47° 

T
V

D
: 6,127.38' 

V
S

: 3,418.68'

M
D

: 9,651' 
Inclination: 91.26°

 
A

zim
uth: 88.05° 

T
V

D
: 6,126.54' 

V
S

: 3,503.57'

M
D

: 9,738' 
Inclination: 91.08°

 
A

zim
uth: 88.8° 

T
V

D
: 6,124.76' 

V
S

: 3,590.52'

55%
 M

R
LS

T
: dk gy, blk, sb plty-blky, 

frm
-m

od hd, brit, slty tex, m
ot, rthy lstr, calc 

m
tx, 45%

 C
H

K
: m

ed gy brn, dk gy, m
ot, sb 

plty-blky, sft-sl frm
, rthy-sb w

xy, tr im
bd cal, tr 

cal and fos frags, slow
 stm

g m
od blshw

h, fr 
yel grn ring, fr stn

50%
 M

R
LS

T
: dk gy, blk, sb plty-blky, 

frm
-m

od hd, brit, slty tex, m
ot, rthy lstr, calc 

m
tx, 50%

 C
H

K
: m

ed gy brn, dk gy, m
ot, sb 

plty-blky, sft-sl frm
, rthy-sb w

xy, tr im
bd cal, tr 

cal and fos frags, m
od stm

g bri blshw
h, 

m
od yel grn ring, fr stn

75%
 C

H
K

: lt-m
ed gy brn, occ dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, im

bd cal, 
25%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, scat cal and fos frags, m
od stm

g bri 
blshw

h, m
od yel grn ring, fr stn

85%
 C

H
K

: lt-m
ed gy brn, occ dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, im

bd cal, 
15%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, scat cal and fos frags, fast stm
g bri 

blshw
h, thk yel grn ring, m

od stn

95%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, im

bd cal, 5%
 M

R
LS

T
: 

dk gy, blk, sb plty-blky, frm
-m

od hd, brit, slty 
tex, m

ot, rthy lstr, calc m
tx, m

od chk flor, fast 
stm

g bri blshw
h, thk yel grn ring, m

od stn

9,550
9,560

9,570
9,580

9,590
9,600

9,610
9,620

9,630
9,640

9,650
9,660

9,670
9,680

9,690
9,700

9,710
9,720

9,730
9,740

9,750
9,760

9,770
9,780

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

5330u
5368u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

V
IS

: 37 W
T

: 9.4146



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 9,823' 
Inclination: 91.42°

 
A

zim
uth: 88.47° 

T
V

D
: 6,122.91' 

V
S

: 3,675.48'

M
D

: 9,908' 
Inclination: 89.94°

 
A

zim
uth: 89.27° 

T
V

D
: 6,121.9' 

V
S

: 3,760.45'

M
D

: 9,993' 
Inclination: 89.78°
A

zim
uth: 88.94°

T
V

D
: 6,122.1'

V
S

: 3,845.44'

95%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, im

bd cal, 5%
 M

R
LS

T
: 

dk gy, blk, sb plty-blky, frm
-m

od hd, brit, slty 
tex, m

ot, rthy lstr, calc m
tx, m

od chk flor, fast 
stm

g bri blshw
h, thk yel grn ring, m

od stn

90%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, im

bd cal, 10%
 

M
R

LS
T

: dk gy, blk, sb plty-blky, frm
-m

od hd, 
brit, slty tex, m

ot, rthy lstr, calc m
tx, m

od chk 
flor, tr bent, fast stm

g bri blshw
h, thk yel grn 

ring, m
od stn

95%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, im

bd cal, 5%
 M

R
LS

T
: 

dk gy, blk, sb plty-blky, frm
-m

od hd, brit, slty 
tex, m

ot, rthy lstr, calc m
tx, m

od chk flor, fast 
stm

g bri blshw
h, thk yel grn ring, m

od stn

95%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, im

bd cal, 5%
 M

R
LS

T
: 

dk gy, blk, sb plty-blky, frm
-m

od hd, brit, slty 
tex, m

ot, rthy lstr, calc m
tx, m

od chk flor, tr 
bent, v fast stm

g bri blshw
h, thk yel grn ring, 

thk stn

95%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, im

bd cal, 5%
 M

R
LS

T
: 

dk gy, blk, sb plty-blky, frm
-m

od hd, brit, slty 
tex, m

ot, rthy lstr, calc m
tx, m

od chk flor, tr 
bent, v fast stm

g bri blshw
h, thk yel grn ring, 

thk stn

9,770
9,780

9,790
9,800

9,810
9,820

9,830
9,840

9,850
9,860

9,870
9,880

9,890
9,900

9,910
9,920

9,930
9,940

9,950
9,960

9,970
9,980

9,990
10,000

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

5347u
5402u

5403u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

76
82



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

Inclination: 89.78°
 

A
zim

uth: 88.94° 
T

V
D

: 6,122.1' 
V

S
: 3,845.44'

M
D

: 10,080' 
Inclination: 89.72°

 
A

zim
uth: 88.92° 

T
V

D
: 6,122.48' 

V
S

: 3,932.43'

M
D

: 10,167' 
Inclination: 90.19°

 
A

zim
uth: 89.78° 

T
V

D
: 6,122.55' 

V
S

: 4,019.42'

95%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, im

bd cal, 5%
 M

R
LS

T
: 

dk gy, blk, sb plty-blky, frm
-m

od hd, brit, slty 
tex, m

ot, rthy lstr, calc m
tx, m

od chk flor, tr 
bent, v fast stm

g bri blshw
h, thk yel grn ring, 

thk stn

95%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, im

bd cal, 5%
 M

R
LS

T
: 

dk gy, blk, sb plty-blky, frm
-m

od hd, brit, slty 
tex, m

ot, rthy lstr, calc m
tx, m

od chk flor, tr 
bent, v fast stm

g bri blshw
h, thk yel grn ring, 

thk stn

90%
 C

H
K

: lt-m
ed gy brn, m

ot, sb plty-blky, 
sft-sl frm

, rthy-sb w
xy, im

bd cal, 10%
 

M
R

LS
T

: dk gy, blk, sb plty-blky, frm
-m

od hd, 
brit, slty tex, m

ot, rthy lstr, calc m
tx, m

od chk 
flor, tr bent, v fast stm

g bri blshw
h, thk yel 

grn ring, thk stn

85%
 C

H
K

: lt-m
ed gy brn, occ dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, im

bd cal, 
15%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, g chk flor, fast stm
g bri blshw

h, thk yel 
grn ring, m

od stn

85%
 C

H
K

: lt-m
ed gy brn, occ dk gy, m

ot, 
sb plty-blky, sft-sl frm

, rthy-sb w
xy, im

bd 
cal, 15%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, g chk flor, fast stm
g bri blshw

h, thk yel 
grn ring, m

od stn

80%
 C

H
K

: lt-m
ed gy brn, occ dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, im

bd cal, 
20%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal frags, m
od chk flor, fast stm

g bri 
blshw

h, thk yel grn ring, m
od stn

9,990
10,000

10,010
10,020

10,030
10,040

10,050
10,060

10,070
10,080

10,090
10,100

10,110
10,120

10,130
10,140

10,150
10,160

10,170
10,180

10,190
10,200

10,210
10,220

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

5398u
5365u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

94

V
IS

: 36 W
T

: 9.6



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 10,252' 
Inclination: 89.54°

 
A

zim
uth: 88.18° 

T
V

D
: 6,122.75' 

V
S

: 4,104.4'

M
D

: 10,422' 
Inclination: 90.15°

 
A

zim
uth: 89.08° 

T
V

D
: 6,122.75' 

V
S

: 4,274.35'

M
D

: 10,337' 
Inclination: 90.16°

 
A

zim
uth: 88.59° 

T
V

D
: 6,122.98' 

V
S

: 4,189.37'

80%
 C

H
K

: lt-m
ed gy brn, occ dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, im

bd cal, 
20%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal frags, m
od chk flor, fast stm

g bri 
blshw

h, thk yel grn ring, m
od stn

85%
 C

H
K

: lt-m
ed gy brn, occ dk gy, m

ot, 
sb plty-blky, sft-sl frm

, rthy-sb w
xy, im

bd 
cal, 15%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal frags, m
od chk flor, fast stm

g bri 
blshw

h, thk yel grn ring, m
od stn

85%
 C

H
K

: lt-m
ed gy brn, occ dk gy, m

ot, 
sb plty-blky, sft-sl frm

, rthy-sb w
xy, im

bd 
cal, 15%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal and  frags, tr bent, g chk flor, 
fast stm

g bri blshw
h, thk yel grn ring, m

od 
stn

80%
 C

H
K

: lt-m
ed gy brn, occ dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, im

bd cal, 
20%

 M
R

LS
T

: dk gy, blk, sb plty-blky, 
frm

-m
od hd, brit, slty tex, m

ot, rthy lstr, calc 
m

tx, tr cal and  frags, tr bent, g chk flor, fast 
stm

g bri blshw
h, thk yel grn ring, m

od stn

65%
 C

H
K

: m
ed gy brn-dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, abnt cal 

incl, 35%
 M

R
LS

T
: dk gy, blk, sb plty-blky, 

frm
-m

od hd, brit, slty tex, m
ot, rthy lstr, calc 

m
tx, tr cal and frags, m

od stm
g bri blshw

h, 
m

od yel grn ring, fr stn

10,210
10,220

10,230
10,240

10,250
10,260

10,270
10,280

10,290
10,300

10,310
10,320

10,330
10,340

10,350
10,360

10,370
10,380

10,390
10,400

10,410
10,420

10,430
10,440

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

5370u
5256u

5401u

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

V
IS

: 36 W
T

: 9.6

89
92



T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

T
V

D
 (ft)

8500

5850

M
D

: 10,507' 
Inclination: 90.37°

 
A

zim
uth: 89.16° 

T
V

D
: 6,122.36' 

V
S

: 4,359.34'

M
D

: 10,578' 
Inclination: 91.02°

 
A

zim
uth: 89.29° 

T
V

D
: 6,121.5' 

V
S

: 4,430.33'

65%
 C

H
K

: m
ed gy brn-dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, abnt cal 

incl, 35%
 M

R
LS

T
: dk gy, blk, sb plty-blky, 

frm
-m

od hd, brit, slty tex, m
ot, rthy lstr, calc 

m
tx, tr cal and frags, m

od stm
g bri blshw

h, 
m

od yel grn ring, fr stn

60%
 C

H
K

: m
ed gy brn-dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, abnt cal 

incl, 40%
 M

R
LS

T
: dk gy, blk, sb plty-blky, 

frm
-m

od hd, brit, slty tex, m
ot, rthy lstr, calc 

m
tx, tr cal and frags, m

od stm
g bri blshw

h, 
m

od yel grn ring, fr stn

65%
 C

H
K

: m
ed gy brn-dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, abnt cal 

incl, 35%
 M

R
LS

T
: dk gy, blk, sb plty-blky, 

frm
-m

od hd, brit, slty tex, m
ot, rthy lstr, calc 

m
tx, som

e cal and frags, m
od stm

g bri 
blshw

h, m
od yel grn ring, fr stn

70%
 C

H
K

: m
ed gy brn-dk gy, m

ot, sb 
plty-blky, sft-sl frm

, rthy-sb w
xy, abnt cal 

incl, 30%
 M

R
LS

T
: dk gy, blk, sb plty-blky, 

frm
-m

od hd, brit, slty tex, m
ot, rthy lstr, 

calc m
tx, tr cal frags, m

od stm
g bri 

blshw
h, m

od yel grn ring, fr stn

70%
 C

H
K

: m
ed gy brn-dk gy, m

ot, 
sb plty-blky, sft-sl frm

, rthy-sb w
xy, 

abnt cal incl, 30%
 M

R
LS

T
: dk gy, 

blk, sb plty-blky, frm
-m

od hd, brit, 
slty tex, m

ot, rthy lstr, calc m
tx, tr 

cal frags, m
od stm

g bri blshw
h, 

m
od yel grn ring, fr stn

10,430
10,440

10,450
10,460

10,470
10,480

10,490
10,500

10,510
10,520

10,530
10,540

10,550
10,560

10,570
10,580

10,590
10,600

10,610
10,620

10,630
10,640

10,650
10,660

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0

5357u
5331u

T
D

 R
each

ed
 @

 10640' M
D

 
21:30 M

S
T

 o
n

 9/1/2015

T
H

A
N

K
 Y

O
U

 F
O

R
 U

S
IN

G
 

C
O

L
U

M
B

IN
E

 L
O

G
G

IN
G

 IN
C

.

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0

164

V
IS

: 38 W
T

: 9.7

133



T
V

D
 (ft)

8500

5850

10,650
10,660

10,670
10,680

10,690
10,700

10,710

G
A

S
 (units)

9000

0 C
1-C

4 (P
P

M
)

900000

0 R
O

P
 (ft/hr)

800

0 G
A

M
M

A
 (units)

300

0


