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sl-calc, tr pyr, scat bent, con from

 uphole

M
D

: 6,460 ' 
T

V
D

: 6,309.32 ' 
Inclination: 58.7 ° 
A

zim
uth: 183.3 ° 

V
S

: -169.47 '

6,240
6,250

6,260
6,270

6,280
6,290

6,300
6,310

6,320
6,330

6,340
6,350

6,360
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)

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 C
O

2 (units)

30

2008u
2526u

2923u
2861u

3249u

3789u
G

as S
cale C

h
an

g
e

0-6000u
3781u

R
O

P
 (ft/hr)

300

0 G
A

M
M

A
 (units)

200

0

135

170
110

195

N
io

b
rara T

o
p

A
 C

h
alk T

o
p

6462' M
D

, 6310' T
V

D
S

H
A

R
O

N
 S

P
R

IN
G

S
T

o
p

 6281' M
D

, 6194' T
V

D



T
V

D
 (ft)

8000

5800

50-55%
 C

H
K

: bnd ltly, w
ht-ltgy, gy brn, sft, 

subblky-flky, w
xy-m

ot ip, sl slty, 25-40%
M

R
L: 

m
gy-dkgybrn, blky-sbblky, som

e bndd, firm
, rthy, 

slty tex, 25-5%
 S

LT
Y

 S
H

: m
dgy-dkgy,occ lt gy, 

subblky-subplty, m
od sft-sl firm

, slty-aren, rthy-arg, 
sl-calc, tr pyr, scat bent, con from

 uphole

M
D

: 6,491 ' 
T

V
D

: 6,324.56 ' 
Inclination: 62.4 ° 
A

zim
uth: 183.4 ° 

V
S

: -142.6 '

M
D

: 6,523 ' 
T

V
D

: 6,338.33 ' 
Inclination: 66.6 ° 
A

zim
uth: 183.1 ° 

V
S

: -113.85 '

M
D

: 6,650 ' 
T

V
D

: 6,379.71 ' 
Inclination: 76.9 ° 
A

zim
uth: 182.9 ° 

V
S

: 5.58 '

M
D

: 6,587 ' 
T

V
D

: 6,361.89 ' 
Inclination: 69.6 ° 
A

zim
uth: 182.6 ° 

V
S

: -54.58 '

M
D

: 6,555 ' 
T

V
D

: 6,350.5 ' 
Inclination: 68.7 ° 
A

zim
uth: 182.9 ° 

V
S

: -84.38 '

M
D

: 6,618 ' 
T

V
D

: 6,371.62 ' 
Inclination: 73.8 ° 
A

zim
uth: 182.7 ° 

V
S

: -25.26 '

M
D

: 6,682 ' 
T

V
D

: 6,386.06 ' 
Inclination: 80.2 
A

zim
uth: 182.2 °

V
S

: 36.84 '

90-40%
 M

R
L: m

ed gy - dk gy brn, blky-sb blky, firm
, 

rthy, arg-slty tex, m
od calc, tr bent 10-60%

 C
H

K
: 

ltgy-m
edgy,  occ w

ht-crm
, m

od sft-m
od firm

, brit, 
blky-sb blky, occ sb plty, sb w

xy-w
xy, m

ot ip-occ 
bnded, v calc, slow

 sl stm
g cut

70-85%
 M

R
L: ltgy-m

ed gy, occ dk gy brn, blky-sb 
blky, m

od sft-m
od firm

, rthy, arg-slty tex, m
od calc, 

30-15%
 C

H
K

: bnd ltly, w
ht-ltgy, sft-m

od sft, 
subblky-flky, som

e bndd, w
xy-m

ot ip, sl slty, scat-occ 
bent, con from

 uphole, w
h fast stm

g, w
h m

ky, fnt 
m

od thk ring, tr stn

90%
 M

R
L: ltgy-m

ed gy, occ dk gy brn, blky-sb blky, 
m

od sft-m
od firm

, rthy, arg-slty tex, m
od calc, 10%

 
C

H
K

: bnd ltly, w
ht-ltgy, sft-m

od sft, subblky-flky, som
e 

bndd, w
xy-m

ot ip, sl slty, scat-occ bent, con from
 

uphole, yel m
od stm

g, lt w
ht m

ky, fnt m
od thk ring, tr 

yel stn

85-90%
 C

H
K

: ltgy-m
edgy,  occ w

ht-crm
, m

od 
sft-m

od firm
, brit, blky-sb blky, occ sb plty, sb 

w
xy-w

xy, m
ot ip-occ bnded, v calc, 15-10%

 M
R

L: 
m

ed gy - dk gy brn, blky-sb blky, firm
, rthy, arg-slty 

tex, m
od calc, tr bent,  yel m

od stm
g, lt w

ht m
ky, fnt 

m
od thk ring, tr yel stn

6,460
6,470

6,480
6,490

6,500
6,510

6,520
6,530

6,540
6,550

6,560
6,570

6,580
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)

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 C
O

2 (units)

30

4417u
4457u

4261u
4218u

4078u
3501u

4288u

R
O

P
 (ft/hr)

300

0 G
A

M
M

A
 (units)

200

0
6462' M

D
, 6310' T

V
D

66

153

A
 M

A
R

L
 T

O
P

6490' M
D

, 6324' T
V

D

106

189
135

85

135
128

101
87

64
64

T
O

P
 N

io
 B

 C
h

alk
M

D
: 6650' T

V
D

: 6380'



T
V

D
 (ft)

8000

5800

Inclination: 80.2 ° 
° 

M
D

: 6,714 ' 
T

V
D

: 6,390.71 ' 
Inclination: 83.1 ° 
A

zim
uth: 182.2 ° 

V
S

: 68.41 '

M
D

: 6,748 ' 
T

V
D

: 6,394.09 ' 
Inclination: 85.5 ° 
A

zim
uth: 182.6 ° 

V
S

: 102.13 '

M
D

: 6,813 ' 
T

V
D

: 6,396.18 ' 
Inclination: 90.8 ° 
A

zim
uth: 182.6 ° 

V
S

: 166.85 '

M
D

: 6,845 ' 
T

V
D

: 6,395.54 ' 
Inclination: 91.5 ° 
A

zim
uth: 182.7 ° 

V
S

: 198.73 '

90%
 C

H
K

: ltgy-m
edgy, occ w

ht-crm
, m

od sft-m
od 

firm
, brit, blky-sb blky, occ sb plty, sb w

xy-w
xy, m

ot 
ip-occ bnded, 10%

 M
R

L: m
ed gy - dk gy brn, 

blky-sb blky, firm
, rthy, arg-slty tex, tr bent

M
D

: 6,909 
T

V
D

: 6,394.15 
Inclination: 90.9 
A

zim
uth: 180.6 

V
S

: 262.58 

M
D

: 6,877 ' 
T

V
D

: 6,394.76 ' 
Inclination: 91.3 ° 
A

zim
uth: 181.5 ° 

V
S

: 230.64 '
85-90%

 C
H

K
: ltgy-m

edgy,  occ w
ht-crm

, m
od 

sft-m
od firm

, brit, blky-sb blky, occ sb plty, sb 
w

xy-w
xy, m

ot ip-occ bnded, v calc, 15-10%
 M

R
L: 

m
ed gy - dk gy brn, blky-sb blky, firm

, rthy, arg-slty 
tex, m

od calc, tr bent,  yel m
od stm

g, lt w
ht m

ky, fnt 
m

od thk ring, tr yel stn

85%
 C

H
K

: ltgy-m
edgy brn, occ dkgy,  m

od sft-m
od firm

, brit, blky-sb blky, occ 
sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, 15%
 M

R
L: dk gy-blk, blky-sb blky, firm

, 
rthy, arg-slty tex, tr lse &

 im
bd cal, g od,  yel m

od stm
g, strong w

ht m
ky, m

od 
broken ring, thk yel stn

90-95%
%

 C
H

K
: ltgy-m

edgy brn, occ w
ht crm

,  m
od sft-m

od firm
, brit, blky-sb blky, 

occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 10-5%

 M
R

L: dk gy-blk, blky-sb blky, firm
, 

rthy, arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, g od, yel m
od stm

g, strong w
ht m

ky, 
m

od broken ring, thk yel stn

6,680
6,690

6,700
6,710

6,720
6,730

6,740
6,750

6,760
6,770

6,780
6,790

6,800
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)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4374u
4434u

4589u

29 Ju
n

e 2013
30 Ju

n
e 2013

4777u
4791u

4800u

T
D

 for 
Interm

ediate 
C

asing
30 June 2013 
0300 M

S
T

D
rilling 

R
esum

ed on 
7/01/2013 @

   
08:19 M

S
T

R
O

P
 (ft/hr)

300

0

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

200

0

64

104
101

138



T
V

D
 (ft)

8000

5800

M
D

: 6,909 ' 
T

V
D

: 6,394.15 ' 
Inclination: 90.9 ° 
A

zim
uth: 180.6 ° 

V
S

: 262.58 '

M
D

: 6,940 ' 
T

V
D

: 6,393.77 ' 
Inclination: 90.5 ° 
A

zim
uth: 179.8 ° 

V
S

: 293.55 '

M
D

: 6,972 ' 
T

V
D

: 6,393.66 ' 
Inclination: 89.9 ° 
A

zim
uth: 179.6 ° 

V
S

: 325.54 '

M
D

: 7,004 ' 
T

V
D

: 6,394.05 ' 
Inclination: 88.7 ° 
A

zim
uth: 179.4 ° 

V
S

: 357.52 '

M
D

: 7,067 ' 
T

V
D

: 6,395.69 ' 
Inclination: 88.3 ° 
A

zim
uth: 178.2 ° 

V
S

: 420.49 '

M
D

: 7,036 ' 
T

V
D

: 6,394.83 ' 
Inclination: 88.5 ° 
A

zim
uth: 179.1 ° 

V
S

: 389.5 '

M
D

: 7,099 ' 
T

V
D

: 6,396.59 ' 
Inclination: 88.5 ° 
A

zim
uth: 177.8 ° 

V
S

: 452.47 '

M
D

: 7,131 
T

V
D

: 6,397.4 
Inclination: 88.6 
A

zim
uth: 177.3 

V
S

: 484.46 

95-90%
 C

H
K

: ltgy-m
edgy brn, occ dkgy, m

od sft-m
od firm

, brit, blky-sb 
blky, occ sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, 5-10%
 M

R
L: dk gy-blk, 

blky-sb blky, firm
, rthy, arg-slty tex, tr lse &

 im
bd cal, tr inoc fos, tr pyr, g od,  

yel fast stm
g, m

od w
ht m

ky, m
od thk ring, thk yel stn

95-100%
 C

H
K

: w
ht-crm

, ltgy, occ m
edgy, m

od firm
-firm

, brit, blky-sb blky, occ 
sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, 5-0%
 M

R
L: dk gy-blk, blky-sb blky, firm

, 
rthy, arg-slty tex, tr lse &

 im
bd cal, tr inoc fos, tr bent, g od, yel-bl fast stm

g, 
strng w

ht m
ky, m

od thk ring, thk yel stn

90-95%
%

 C
H

K
: ltgy-m

edgy brn, occ w
ht crm

,  m
od sft-m

od firm
, brit, blky-sb blky, 

occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 10-5%

 M
R

L: dk gy-blk, blky-sb blky, firm
, 

rthy, arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, g od, yel m
od stm

g, strong w
ht m

ky, 
m

od broken ring, thk yel stn

6,900
6,910

6,920
6,930

6,940
6,950

6,960
6,970

6,980
6,990

7,000
7,010

7,020
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)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4856u
4771u

4831u
4885u

4897u
4866u

4542u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

200

0

122

88



T
V

D
 (ft)

8000

5800

M
D

: 7,131 ' 
T

V
D

: 6,397.4 ' 
Inclination: 88.6 ° 
A

zim
uth: 177.3 ° 

V
S

: 484.46 '

M
D

: 7,163 ' 
T

V
D

: 6,398.1 ' 
Inclination: 88.9 ° 
A

zim
uth: 176.9 ° 

V
S

: 516.45 '

M
D

: 7,195 ' 
T

V
D

: 6,398.43 ' 
Inclination: 89.9 ° 
A

zim
uth: 176.6 ° 

V
S

: 548.44 '

M
D

: 7,226 ' 
T

V
D

: 6,398.24 ' 
Inclination: 90.8 ° 
A

zim
uth: 176.9 ° 

V
S

: 579.44 '

M
D

: 7,290 ' 
T

V
D

: 6,398.38 ' 
Inclination: 89.1 ° 
A

zim
uth: 176.4 ° 

V
S

: 643.41 '

M
D

: 7,258 ' 
T

V
D

: 6,398.07 ' 
Inclination: 89.8 ° 
A

zim
uth: 176.2 ° 

V
S

: 611.43 '

M
D

: 7,322 ' 
T

V
D

: 6,398.8 ' 
Inclination: 89.4 ° 
A

zim
uth: 176.2 ° 

V
S

: 675.4 '

M
D

: 7,353 
T

V
D

: 6,398.96 
Inclination: 90 
A

zim
uth: 175.7 

V
S

: 706.38 

95-100%
 C

H
K

: w
ht-crm

, ltgy, occ m
edgy, m

od firm
-firm

, brit, blky-sb blky, occ 
sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, 5-0%
 M

R
L: dk gy-blk, blky-sb blky, firm

, 
rthy, arg-slty tex, tr lse &

 im
bd cal, tr inoc fos, tr bent, g od, yel-bl fast stm

g, 
strng w

ht m
ky, m

od thk ring, thk yel stn

100%
 C

H
K

: w
ht-crm

, ltgy, occ m
edgy, m

od firm
-firm

, brit, blky-sb blky, occ sb 
plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr lse &
 im

bd cal, tr inoc fos, g od,  yel fast 
stm

g, m
od w

ht m
ky, m

od thk ring, thk yel stn

100%
 C

H
K

: w
ht-crm

, ltgy, occ m
edgy, m

od firm
-firm

, brit, blky-sb blky, occ sb 
plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr lse &
 im

bd cal, tr inoc fos, g od, yel-bl 
m

od stm
g, m

od w
ht m

ky, m
od thk ring, thk yel stn

7,120
7,130

7,140
7,150

7,160
7,170

7,180
7,190

7,200
7,210

7,220
7,230

7,240
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)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4921u
4902u

4776u
4901u

4773u
4789u

4718u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

200

0

65
73



T
V

D
 (ft)

8000

5800

M
D

: 7,353 ' 
T

V
D

: 6,398.96 ' 
Inclination: 90 ° 
A

zim
uth: 175.7 ° 

V
S

: 706.38 '

M
D

: 7,385 ' 
T

V
D

: 6,398.96 ' 
Inclination: 90.7 ° 
A

zim
uth: 175.4 ° 

V
S

: 738.35 '

M
D

: 7,417 ' 
T

V
D

: 6,398.57 ' 
Inclination: 90.7 ° 
A

zim
uth: 175.5 ° 

V
S

: 770.33 '

M
D

: 7,448 ' 
T

V
D

: 6,398.17 ' 
Inclination: 90.8 ° 
A

zim
uth: 175.5 ° 

V
S

: 801.3 '

M
D

: 7,480 ' 
T

V
D

: 6,397.55 ' 
Inclination: 90.7 ° 
A

zim
uth: 176.8 ° 

V
S

: 833.28 '

M
D

: 7,512 ' 
T

V
D

: 6,397.16 ' 
Inclination: 90.7 ° 
A

zim
uth: 176.6 ° 

V
S

: 865.27 '

M
D

: 7,576 
T

V
D

: 6,397.08 
Inclination: 89.6 
A

zim
uth: 176.8 

V
S

: 929.25 

M
D

: 7,544 ' 
T

V
D

: 6,396.99 ' 
Inclination: 89.9 ° 
A

zim
uth: 177.1 ° 

V
S

: 897.26 '

100%
 C

H
K

: w
ht-crm

, ltgy, occ m
edgy, m

od firm
-firm

, brit, blky-sb blky, occ sb 
plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr lse &
 im

bd cal, tr inoc fos, g od, yel-bl 
m

od stm
g, m

od w
ht m

ky, m
od thk ring, thk yel stn

100%
 C

H
K

: w
ht-crm

, ltgy, occ m
edgy, m

od firm
-firm

, brit, blky-sb blky, occ sb 
plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr lse &
 im

bd cal, tr inoc fos, tr m
rl, g od,  

yel-bl fast stm
g, strong w

ht m
ky, thk ring, thk yel stn

95%
 C

H
K

: w
ht-crm

, ltgy, occ m
edgy, m

od sft-firm
, brit, blky-sb blky, occ sb plty, 

sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, firm
, rthy, 

arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, tr bent, fr od,  yel-bl m
od stm

g, fnt w
ht 

m
ky, thk ring, thk yel stn

7,340
7,350

7,360
7,370

7,380
7,390

7,400
7,410

7,420
7,430

7,440
7,450

7,460
7,470

7,480
7,490

7,500
7,510

7,520
7,530

7,540
7,550

7,560
7,570

7,580

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4879u
4889u

4819u
4682u

4888u
4895u

4350u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

200

0

59
81

101



T
V

D
 (ft)

8000

5800

M
D

: 7,576 ' 
T

V
D

: 6,397.08 ' 
Inclination: 89.6 ° 
A

zim
uth: 176.8 ° 

V
S

: 929.25 '

M
D

: 7,607 ' 
T

V
D

: 6,397.16 ' 
Inclination: 90.1 ° 
A

zim
uth: 176.9 ° 

V
S

: 960.25 '

M
D

: 7,628 ' 
T

V
D

: 6,397.36 ' 
Inclination: 89.6 ° 
A

zim
uth: 176.8 ° 

V
S

: 981.25 '

M
D

: 7,639 ' 
T

V
D

: 6,397.02 ' 
Inclination: 90.4 ° 
A

zim
uth: 176.9 ° 

V
S

: 992.24 '

M
D

: 7,671 ' 
T

V
D

: 6,396.74 ' 
Inclination: 90.6 ° 
A

zim
uth: 177.5 ° 

V
S

: 1,024.24 '

M
D

: 7,702 ' 
T

V
D

: 6,396.41 ' 
Inclination: 90.6 ° 
A

zim
uth: 177.6 ° 

V
S

: 1,055.23 '

M
D

: 7,798 
T

V
D

: 6,396.72 
Inclination: 90.7 
A

zim
uth: 180.1 

V
S

: 1,151.22 

M
D

: 7,766 ' 
T

V
D

: 6,396.67 ' 
Inclination: 89.1 ° 
A

zim
uth: 178.4 ° 

V
S

: 1,119.23 '

M
D

: 7,734 ' 
T

V
D

: 6,396.33 ' 
Inclination: 89.7 ° 
A

zim
uth: 176.9 ° 

V
S

: 1,087.23 '

95%
 C

H
K

: w
ht-crm

, ltgy, occ m
edgy, m

od sft-firm
, brit, blky-sb blky, occ sb plty, 

sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, firm
, rthy, 

arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, tr bent, fr od,  yel-bl m
od stm

g, fnt w
ht 

m
ky, thk ring, thk yel stn

95%
 C

H
K

: w
ht-crm

, ltgy, occ m
edgy, m

od sft-firm
, brit, blky-sb blky, occ 

sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, 
firm

, rthy, arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, tr bent, fr od, yel-bl 
slow

 stm
g, fnt w

ht m
ky, thk ring, thk yel stn

95%
 C

H
K

: w
ht-crm

, ltgy, occ m
edgy, m

od sft-firm
, brit, blky-sb blky, 

occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb 
blky, firm

, rthy, arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, tr bent, fr od, 
yel fst stm

g, fnt even w
ht m

ky, m
od thk ring, m

od yel stn

7,560
7,570

7,580
7,590

7,600
7,610

7,620
7,630

7,640
7,650

7,660
7,670

7,680
7,690

7,700
7,710

7,720
7,730

7,740
7,750

7,760
7,770

7,780
7,790

7,800

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

3609u
4768u

4806u
4759u

4626u
4749u

2776u

R
Ig

 S
ervice

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

200

0

101
98

113
132

104

143

105



T
V

D
 (ft)

8000

5800

T
V

D
 (ft)

8000

5800

M
D

: 8,020 
T

V
D

: 6,401.17 
Inclination: 89.2 
A

zim
uth: 181.3 

V
S

: 1,372.52 

M
D

: 7,989 ' 
T

V
D

: 6,400.41 ' 
Inclination: 88 ° 
A

zim
uth: 181.5 ° 

V
S

: 1,341.59 '

M
D

: 7,957 ' 
T

V
D

: 6,399.27 ' 
Inclination: 87.9 ° 
A

zim
uth: 182.2 ° 

V
S

: 1,309.69 '

M
D

: 7,925 ' 
T

V
D

: 6,398.1 ' 
Inclination: 87.9 ° 
A

zim
uth: 182.4 ° 

V
S

: 1,277.8 '

M
D

: 7,893 ' 
T

V
D

: 6,396.95 ' 
Inclination: 88 ° 
A

zim
uth: 182.7 ° 

V
S

: 1,245.93 '

M
D

: 7,862 ' 
T

V
D

: 6,396.27 ' 
Inclination: 89.5 ° 
A

zim
uth: 182.9 ° 

V
S

: 1,215.05 '

M
D

: 7,830 ' 
T

V
D

: 6,396.33 ' 
Inclination: 90.7 ° 
A

zim
uth: 182.2 ° 

V
S

: 1,183.16 '

M
D

: 7,798 ' 
T

V
D

: 6,396.72 ' 
Inclination: 90.7 ° 
A

zim
uth: 180.1 ° 

V
S

: 1,151.22 '

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, blky-sb blky, 

occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb 
blky, firm

, rthy, arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, tr bent, fr od,  yel 
slow

 stm
g, fnt  w

ht m
ky, thin ring, fnt yel stn

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, blky-sb 

blky, occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, 
blky-sb blky, firm

, rthy, arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, tr bent, 
fr od,  yel slow

 stm
g, m

od  w
ht m

ky, thin ring, m
od yel stn

7,780
7,790

7,800
7,810

7,820
7,830

7,840
7,850

7,860
7,870

7,880
7,890

7,900
7,910

7,920
7,930

7,940
7,950

7,960
7,970

7,980
7,990

8,000
8,010

8,020

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

2776u

4638u

R
Ig

 S
ervice

4280u
4834u

4720u
3909u

4987u
4891u

C
h

an
g

ed
 sh

aker screen
s

G
A

M
M

A
 (units)

200

0

G
A

M
M

A
 (units)

250

0

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

200

0

R
O

P
 (ft/hr)

400

0

119
125

170

120
121

67

85

126

G
am

m
a S

cale C
h

an
g

e

141

85



T
V

D
 (ft)

8000

5800

T
V

D
 (ft)

8000

5800

M
D

: 8,020 ' 
T

V
D

: 6,401.17 ' 
Inclination: 89.2 ° 
A

zim
uth: 181.3 ° 

V
S

: 1,372.52 '

M
D

: 8,052 ' 
T

V
D

: 6,401.2 ' 
Inclination: 90.7 ° 
A

zim
uth: 180.6 ° 

V
S

: 1,404.47 '

M
D

: 8,084 ' 
T

V
D

: 6,400.72 ' 
Inclination: 91 ° 
A

zim
uth: 179.8 ° 

V
S

: 1,436.44 '

M
D

: 8,115 ' 
T

V
D

: 6,400.16 ' 
Inclination: 91.1 ° 
A

zim
uth: 178.7 ° 

V
S

: 1,467.43 '

M
D

: 8,147 ' 
T

V
D

: 6,399.6 ' 
Inclination: 90.9 ° 
A

zim
uth: 179.2 ° 

V
S

: 1,499.42 '

M
D

: 8,179 ' 
T

V
D

: 6,399.43 ' 
Inclination: 89.7 ° 
A

zim
uth: 181.2 ° 

V
S

: 1,531.39 '

M
D

: 8,211 ' 
T

V
D

: 6,399.76 ' 
Inclination: 89.1 ° 
A

zim
uth: 183.1 ° 

V
S

: 1,563.3 '

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, 

brit, blky-sb blky, occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 

5%
 M

R
L: dk gy-blk, blky-sb blky, firm

, rthy, arg-slty tex, tr lse 
&

 im
bd cal, tr inoc fos, tr bent, fr od, yel m

od stm
g, m

od  
w

ht m
ky, thin ring, m

od yel stn

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, 

blky-sb blky, occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 
M

R
L: dk gy-blk, blky-sb blky, firm

, rthy, arg-slty tex, tr lse &
 im

bd 
cal, tr inoc fos, occ bent, fr od, yel v fst stm

g, m
od  w

ht m
ky, thin 

ring, m
od yel stn

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, 

blky-sb blky, occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 
M

R
L: dk gy-blk, blky-sb blky, firm

, rthy, arg-slty tex, tr lse &
 

im
bd cal, tr inoc fos, occ bent, fr od, yel fst stm

g, m
od  w

ht 
m

ky, m
od ring, m

od yel stn

8,000
8,010

8,020
8,030

8,040
8,050

8,060
8,070

8,080
8,090

8,100
8,110

8,120
8,130

8,140
8,150

8,160
8,170

8,180
8,190

8,200
8,210

8,220
8,230

8,240

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4891u
4775u

4821u
4890u

4871u
4890u

4902u
4826u

R
O

P
 (ft/hr)

400

0

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

G
am

m
a S

cale C
h

an
g

e

144

95

93

128

78
95

90
68

150



T
V

D
 (ft)

8000

5800

T
V

D
 (ft)

8000

5800

M
D

: 8,243 ' 
T

V
D

: 6,400.38 ' 
Inclination: 88.7 ° 
A

zim
uth: 183.6 ° 

V
S

: 1,595.14 '

M
D

: 8,338 ' 
T

V
D

: 6,401.59 ' 
Inclination: 89.5 ° 
A

zim
uth: 182.6 ° 

V
S

: 1,689.73 '

M
D

: 8,370 ' 
T

V
D

: 6,401.81 ' 
Inclination: 89.7 ° 
A

zim
uth: 182.6 ° 

V
S

: 1,721.62 '

M
D

: 8,401 ' 
T

V
D

: 6,401.84 ' 
Inclination: 90.2 ° 
A

zim
uth: 182 ° 

V
S

: 1,752.52 '

M
D

: 8,433 ' 
T

V
D

: 6,401.73 ' 
Inclination: 90.2 ° 
A

zim
uth: 181.7 ° 

V
S

: 1,784.45 '

M
D

: 8,274 ' 
T

V
D

: 6,400.92 ' 
Inclination: 89.3 ° 
A

zim
uth: 183.8 ° 

V
S

: 1,625.98 '

M
D

: 8,306 ' 
T

V
D

: 6,401.28 ' 
Inclination: 89.4 ° 
A

zim
uth: 182.6 ° 

V
S

: 1,657.84 '

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, 

blky-sb blky, occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 
M

R
L: dk gy-blk, blky-sb blky, firm

, rthy, arg-slty tex, tr lse &
 

im
bd cal, tr inoc fos, occ bent, fr od, yel fst stm

g, m
od  w

ht 
m

ky, m
od ring, m

od yel stn

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, 

blky-sb blky, occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 
M

R
L: dk gy-blk, blky-sb blky, firm

, rthy, arg-slty tex, tr lse &
 

im
bd cal, tr inoc fos, occ bent, fr od, yel m

od-fst stm
g, m

od  
w

ht m
ky, thk ring, m

od yel stn

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, 

blky-sb blky, occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: 
dk gy-blk, blky-sb blky, firm

, rthy, arg-slty tex, tr lse &
 im

bd cal, tr 
inoc fos, occ bent, occ pyr fr od, yel m

od stm
g, m

od w
ht m

ky, thin 
ring, m

od yel stn

8,220
8,230

8,240
8,250

8,260
8,270

8,280
8,290

8,300
8,310

8,320
8,330

8,340
8,350

8,360
8,370

8,380
8,390

8,400
8,410

8,420
8,430

8,440
8,450

8,460

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4902u
4906u

4841u
4891u

4848u
4850u

4553u
4901u

02 Ju
n

e 2013
01 Ju

n
e 2013

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

133

72

126
99

158

90
82



T
V

D
 (ft)

8000

5800

M
D

: 8,464 ' 
T

V
D

: 6,401.49 ' 
Inclination: 90.7 ° 
A

zim
uth: 181.3 ° 

V
S

: 1,815.38 '

M
D

: 8,496 ' 
T

V
D

: 6,401.09 ' 
Inclination: 90.7 ° 
A

zim
uth: 181.2 ° 

V
S

: 1,847.32 '

M
D

: 8,528 ' 
T

V
D

: 6,400.51 ' 
Inclination: 91.4 ° 
A

zim
uth: 180.8 ° 

V
S

: 1,879.27 '

M
D

: 8,591 ' 
T

V
D

: 6,398.39 ' 
Inclination: 91.9 ° 
A

zim
uth: 181.9 ° 

V
S

: 1,942.14 '

M
D

: 8,560 ' 
T

V
D

: 6,399.5 ' 
Inclination: 92.2 ° 
A

zim
uth: 180.8 ° 

V
S

: 1,911.21 '

M
D

: 8,655 ' 
T

V
D

: 6,397.3 ' 
Inclination: 89.8 ° 
A

zim
uth: 184.2 ° 

V
S

: 2,005.84 '

M
D

: 8,623 ' 
T

V
D

: 6,397.56 ' 
Inclination: 91.1 ° 
A

zim
uth: 183.4 ° 

V
S

: 1,974.01 '

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, 

blky-sb blky, occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: 
dk gy-blk, blky-sb blky, firm

, rthy, arg-slty tex, tr lse &
 im

bd cal, tr 
inoc fos, occ bent, occ pyr fr od, yel m

od stm
g, m

od w
ht m

ky, thin 
ring, m

od yel stn

90%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, blky-sb blky, occ 

sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 10%

 M
R

L: dk gy-blk, blky-sb blky, firm
, 

rthy, arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, occ bent, fr od, yel m
od stm

g, fnt  
w

ht m
ky, thin fnt ring, m

od yel stn

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, blky-sb blky, occ sb 

plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, firm
, rthy, 

arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, occ bent, fr od, yel slow
 stm

g, m
od  w

ht 
m

ky, thin fnt ring, tr yel stn

8,440
8,450

8,460
8,470

8,480
8,490

8,500
8,510

8,520
8,530

8,540
8,550

8,560
8,570

8,580
8,590

8,600
8,610

8,620
8,630

8,640
8,650

8,660
8,670

8,680

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4901u
4865u

4798u
4844u

4787u
4463u

4820u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

141
124

104

105
132

120
85



T
V

D
 (ft)

8000

5800

M
D

: 8,687 ' 
T

V
D

: 6,397.42 ' 
Inclination: 89.8 ° 
A

zim
uth: 184.3 ° 

V
S

: 2,037.64 '

M
D

: 8,719 ' 
T

V
D

: 6,397.44 ' 
Inclination: 90.1 ° 
A

zim
uth: 183.8 ° 

V
S

: 2,069.46 '

M
D

: 8,782 ' 
T

V
D

: 6,397.28 ' 
Inclination: 89.9 ° 
A

zim
uth: 183.4 ° 

V
S

: 2,132.12 '

M
D

: 8,751 ' 
T

V
D

: 6,397.33 ' 
Inclination: 90.3 ° 
A

zim
uth: 184 ° 

V
S

: 2,101.28 '

M
D

: 8,813 ' 
T

V
D

: 6,397.33 ' 
Inclination: 89.9 ° 
A

zim
uth: 183.1 ° 

V
S

: 2,162.98 '

M
D

: 8,845 ' 
T

V
D

: 6,397.33 ' 
Inclination: 90.1 ° 
A

zim
uth: 182.9 ° 

V
S

: 2,194.85 '

M
D

: 8,877 ' 
T

V
D

: 6,397.22 ' 
Inclination: 90.3 ° 
A

zim
uth: 182.6 ° 

V
S

: 2,226.74 '

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, blky-sb blky, occ sb 

plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, firm
, rthy, 

arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, occ bent, fr od, yel slow
 stm

g, m
od  w

ht 
m

ky, thin fnt ring, tr yel stn

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, blky-sb blky, occ 

sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, firm
, 

rthy, arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, occ bent, fnt od, yel fst stm
g, m

od  
w

ht m
ky, m

od-thk ring, g yel stn

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, blky-sb blky, 

occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, 
firm

, rthy, arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, occ bent, fnt od, yel m
od 

stm
g, m

od  w
ht m

ky, m
od ring, m

od-g yel stn

8,660
8,670

8,680
8,690

8,700
8,710

8,720
8,730

8,740
8,750

8,760
8,770

8,780
8,790

8,800
8,810

8,820
8,830

8,840
8,850

8,860
8,870

8,880
8,890

8,900

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4808u
4829u

4892u
4873u

4854u
4860u

4826u
4817u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

106
124

217

91

138

93
130



T
V

D
 (ft)

8000

5800

M
D

: 8,940 ' 
T

V
D

: 6,397.38 ' 
Inclination: 89.9 ° 
A

zim
uth: 181.5 ° 

V
S

: 2,289.59 '

M
D

: 8,972 ' 
T

V
D

: 6,397.47 ' 
Inclination: 89.8 ° 
A

zim
uth: 181 ° 

V
S

: 2,321.53 '

M
D

: 8,909 ' 
T

V
D

: 6,397.25 ' 
Inclination: 89.6 ° 
A

zim
uth: 181.5 ° 

V
S

: 2,258.65 '

M
D

: 9,036 ' 
T

V
D

: 6,397.02 ' 
Inclination: 91 ° 
A

zim
uth: 180.8 ° 

V
S

: 2,385.44 '

M
D

: 9,067 ' 
T

V
D

: 6,396.78 ' 
Inclination: 89.9 ° 
A

zim
uth: 179.8 ° 

V
S

: 2,416.41 '

M
D

: 9,099 ' 
T

V
D

: 6,396.67 ' 
Inclination: 90.5 ° 
A

zim
uth: 179.9 ° 

V
S

: 2,448.39 '

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, m

od sft-firm
, brit, blky-sb blky, occ sb 

plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, 
firm

, rthy, arg-slty tex, tr lse &
 im

bd sec cal, tr inoc fos, tr bent, fr od, yel 
fst stm

g, m
od  w

ht m
ky, thin dull ring, m

od yel stn

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, m

od sft-firm
, brit, blky-sb blky, occ sb plty, 

sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, firm
, rthy, 

arg-slty tex, som
e lse &

 im
bd sec cal, tr inoc fos, tr bent, fr od, yel m

od 
stm

g, m
od  w

ht m
ky, m

od ring, g yel stn

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ drkgy, m

od sft-firm
, brit, blky-sb blky, 

occ sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, 
firm

, rthy, arg-slty tex, tr lse &
 im

bd cal, tr inoc fos, occ bent, fnt od, yel m
od 

stm
g, m

od  w
ht m

ky, m
od ring, m

od-g yel stn

8,880
8,890

8,900
8,910

8,920
8,930

8,940
8,950

8,960
8,970

8,980
8,990

9,000
9,010

9,020
9,030

9,040
9,050

9,060
9,070

9,080
9,090

9,100
9,110

9,120

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4817u
4794u

4877u
4870u

4868u
4688u

4790u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

97

105

95



T
V

D
 (ft)

8000

5800

M
D

: 9,131 ' 
T

V
D

: 6,396.72 ' 
Inclination: 89.3 ° 
A

zim
uth: 178.7 ° 

V
S

: 2,480.38 '

M
D

: 9,162 ' 
T

V
D

: 6,397.02 ' 
Inclination: 89.6 ° 
A

zim
uth: 178.5 ° 

V
S

: 2,511.38 '

M
D

: 9,194 ' 
T

V
D

: 6,397.19 ' 
Inclination: 89.8 ° 
A

zim
uth: 178.2 ° 

V
S

: 2,543.37 '

M
D

: 9,226 ' 
T

V
D

: 6,397.27 ' 
Inclination: 89.9 ° 
A

zim
uth: 178 ° 

V
S

: 2,575.37 '

M
D

: 9,258 ' 
T

V
D

: 6,397.1 ' 
Inclination: 90.7 ° 
A

zim
uth: 177.8 ° 

V
S

: 2,607.37 '

M
D

: 9,290 ' 
T

V
D

: 6,396.99 ' 
Inclination: 89.7 ° 
A

zim
uth: 176.4 ° 

V
S

: 2,639.37 '

M
D

: 9,321 ' 
T

V
D

: 6,397.23 ' 
Inclination: 89.4 °
A

zim
uth: 177.6 ° 

V
S

: 2,670.36 '

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, m

od sft-firm
, brit, blky-sb blky, occ sb 

plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, 
firm

, rthy, arg-slty tex, tr lse &
 im

bd sec cal, tr inoc fos, tr bent, fr od, yel 
slow

 stm
g, m

od  w
ht m

ky, thin ring, tr yel stn

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ dk gy, m

od sft-firm
, brit, blky-sb blky, occ 

sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, firm
, 

rthy, arg-slty tex, tr lse &
 im

bd sec cal, tr inoc fos, tr bent, tr pyr, g od, yel slow
 

stm
g, dull w

ht m
ky, thin ring, tr yel stn

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, m

od sft-firm
, brit, blky-sb blky, occ sb 

plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, firm
, 

rthy, arg-slty tex, tr lse &
 im

bd sec cal, tr inoc fos, tr bent, fr od, yel m
od 

stm
g, m

od  w
ht m

ky, thin ring, tr yel stn

9,100
9,110

9,120
9,130

9,140
9,150

9,160
9,170

9,180
9,190

9,200
9,210

9,220
9,230

9,240
9,250

9,260
9,270

9,280
9,290

9,300
9,310

9,320
9,330

9,340

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4800u
4886u

4867u
4878u

4859u
4840u

4815u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

91
104

96



T
V

D
 (ft)

8000

5800

° 

M
D

: 9,353 ' 
T

V
D

: 6,397.6 ' 
Inclination: 89.3 ° 
A

zim
uth: 177.5 ° 

V
S

: 2,702.36 '

M
D

: 9,385 ' 
T

V
D

: 6,398.02 ' 
Inclination: 89.2 ° 
A

zim
uth: 176.9 ° 

V
S

: 2,734.36 '

M
D

: 9,417 ' 
T

V
D

: 6,398.55 ' 
Inclination: 88.9 ° 
A

zim
uth: 176.2 ° 

V
S

: 2,766.34 '

M
D

: 9,448 ' 
T

V
D

: 6,399.12 ' 
Inclination: 89 ° 
A

zim
uth: 176.1 ° 

V
S

: 2,797.32 '

M
D

: 9,480 ' 
T

V
D

: 6,399.59 ' 
Inclination: 89.3 ° 
A

zim
uth: 177.3 ° 

V
S

: 2,829.31 '

M
D

: 9,512 ' 
T

V
D

: 6,399.9 ' 
Inclination: 89.6 ° 
A

zim
uth: 178.5 ° 

V
S

: 2,861.31 '

M
D

: 9,543 ' 
T

V
D

: 6,400.01 '
Inclination: 90 °
A

zim
uth: 178.7 

V
S

: 2,892.31 '

95%
 C

H
K

: w
ht-crm

, ltgy-m
edgy, occ dk gy, m

od sft-firm
, brit, blky-sb blky, occ 

sb plty, sb w
xy-w

xy, m
ot ip-occ bnded, 5%

 M
R

L: dk gy-blk, blky-sb blky, firm
, 

rthy, arg-slty tex, tr lse &
 im

bd sec cal, tr inoc fos, tr bent, tr pyr, g od, yel slow
 

stm
g, dull w

ht m
ky, thin ring, tr yel stn

90%
 C

H
K

: ltgy-m
edgy, occ dk gy, m

od sft-firm
, brit, blky-sb blky, occ sb plty, 

sb w
xy-w

xy, m
ot ip-occ bnded, 10%

 M
R

L: dk gy-blk, occ bndd, blky-sb blky, 
firm

, rthy, arg-slty tex, som
e lse cal, tr inoc fos, tr bent, tr pyr, fr od,  yel m

od 
stm

g, m
od  w

ht m
ky, m

od ring, g yel stn

80%
 C

H
K

: ltgy-m
edgy, occ dk gy, m

od sft-firm
, brit, blky-sb blky, occ sb plty, 

sb w
xy-w

xy, m
ot ip-occ bnded, 20%

 M
R

L: dk gy-blk, occ bndd, blky-sb blky, 
firm

, rthy, arg-slty tex, som
e lse cal, tr inoc fos, tr bent, tr pyr, fr od, yel m

od 
stm

g, m
od  w

ht m
ky, m

od ring, m
od-g yel stn

9,320
9,330

9,340
9,350

9,360
9,370

9,380
9,390

9,400
9,410

9,420
9,430

9,440
9,450

9,460
9,470

9,480
9,490

9,500
9,510

9,520
9,530

9,540
9,550

9,560

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4852u
4894u

4895u
4718u

4857u
4902u

3476u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

95

135

59

176

 F
au

lt
U

p to D
ow

n



T
V

D
 (ft)

8000

5800

T
V

D
: 6,400.01 ' ° 

A
zim

uth: 178.7 ° 

M
D

: 9,575 ' 
T

V
D

: 6,400.01 ' 
Inclination: 90 ° 
A

zim
uth: 178 ° 

V
S

: 2,924.31 '

M
D

: 9,607 ' 
T

V
D

: 6,400.09 ' 
Inclination: 89.7 ° 
A

zim
uth: 178 ° 

V
S

: 2,956.31 '

M
D

: 9,639 ' 
T

V
D

: 6,400.17 ' 
Inclination: 90 ° 
A

zim
uth: 178.2 ° 

V
S

: 2,988.31 '

M
D

: 9,671 ' 
T

V
D

: 6,400.12 ' 
Inclination: 90.2 ° 
A

zim
uth: 178.9 ° 

V
S

: 3,020.3 '

M
D

: 9,702 ' 
T

V
D

: 6,399.87 ' 
Inclination: 90.7 ° 
A

zim
uth: 179.8 ° 

V
S

: 3,051.29 '

M
D

: 9,734 ' 
T

V
D

: 6,399.48 ' 
Inclination: 90.7 ° 
A

zim
uth: 179.8 ° 

V
S

: 3,083.27 '

M
D

: 9,766 ' 
T

V
D

: 6,399.01 
Inclination: 91 
A

zim
uth: 180.5 

V
S

: 3,115.24 

80%
 C

H
K

: ltgy-m
edgy, occ dk gy, m

od sft-firm
, brit, blky-sb blky, occ sb plty, 

sb w
xy-w

xy, m
ot ip-occ bnded, 20%

 M
R

L: dk gy-blk, occ bndd, blky-sb blky, 
firm

, rthy, arg-slty tex, som
e lse cal, tr inoc fos, tr bent, tr pyr, fr od, yel m

od 
stm

g, m
od  w

ht m
ky, m

od ring, m
od-g yel stn

50-90%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, 
arg-slty tex, 50-10%

 C
H

K
: ltgy-m

edgy, occ dk gy, m
od sft-firm

, brit, blky-sb 
blky, occ sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr bent, tr pyr,  yel 
slow

 stm
g, dull w

ht m
ky, thin ring, tr yel stn

85%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, 
arg-slty tex, 15%

 C
H

K
: ltgy-m

edgy, occ dk gy, m
od sft-firm

, brit, blky-sb 
blky, occ sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, scat bent, tr pyr, 
yel m

od stm
g, m

od  w
ht m

ky, thin ring, tr yel stn

9,540
9,550

9,560
9,570

9,580
9,590

9,600
9,610

9,620
9,630

9,640
9,650

9,660
9,670

9,680
9,690

9,700
9,710

9,720
9,730

9,740
9,750

9,760
9,770

9,780

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4408u
4568u

4770u
4776u

4601u
4325u

4660u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

116

174
180

152



T
V

D
 (ft)

8000

5800

' 
T

V
D

: 6,399.01 ' 
Inclination: 91 ° 
A

zim
uth: 180.5 ° 

V
S

: 3,115.24 '

M
D

: 9,798 ' 
T

V
D

: 6,398.53 ' 
Inclination: 90.7 ° 
A

zim
uth: 179.4 ° 

V
S

: 3,147.22 '

M
D

: 9,829 ' 
T

V
D

: 6,398.45 ' 
Inclination: 89.6 ° 
A

zim
uth: 179.1 ° 

V
S

: 3,178.21 '

M
D

: 9,861 ' 
T

V
D

: 6,398.87 ' 
Inclination: 88.9 ° 
A

zim
uth: 179.9 ° 

V
S

: 3,210.19 '

M
D

: 9,893 ' 
T

V
D

: 6,399.51 ' 
Inclination: 88.8 ° 
A

zim
uth: 179.4 ° 

V
S

: 3,242.17 '

M
D

: 9,925 ' 
T

V
D

: 6,399.93 ' 
Inclination: 88.9 ° 
A

zim
uth: 178.9 ° 

V
S

: 3,274.15 '

M
D

: 9,957 ' 
T

V
D

: 6,400.52 ' 
Inclination: 89 ° 
A

zim
uth: 179.9 ° 

V
S

: 3,306.14 '

M
D

: 9,988 ' 
T

V
D

: 6,401.01 
Inclination: 89.2 
A

zim
uth: 180.3 

V
S

: 3,337.11 

85%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, 
arg-slty tex, 15%

 C
H

K
: ltgy-m

edgy, occ dk gy, m
od sft-firm

, brit, blky-sb 
blky, occ sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, scat bent, tr pyr, 
yel m

od stm
g, m

od  w
ht m

ky, thin ring, tr yel stn

95-90%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, arg-slty 
tex, 5-10%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb blky, occ sb plty, sb 
w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr inoc fos, som
e bent, yel m

od stm
g, m

od  
w

ht m
ky, thin ring, tr yel stn

95%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, arg-slty 
tex, 5%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb blky, occ sb plty, sb 
w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr inoc fos, som
e bent, tr pyr, fr od, yel 

m
od stm

g, m
od  w

ht m
ky, m

od ring, tr yel stn 

9,760
9,770

9,780
9,790

9,800
9,810

9,820
9,830

9,840
9,850

9,860
9,870

9,880
9,890

9,900
9,910

9,920
9,930

9,940
9,950

9,960
9,970

9,980
9,990

10,000

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4411u
4436u

4612u
4568u

4610u
4730u

4324u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

147
155

170



T
V

D
 (ft)

8000

5800

T
V

D
 (ft)

8000

5800

' 
T

V
D

: 6,401.01 ' 
Inclination: 89.2 ° 
A

zim
uth: 180.3 ° 

V
S

: 3,337.11 '

M
D

: 10,020 ' 
T

V
D

: 6,401.28 ' 
Inclination: 89.8 ° 
A

zim
uth: 180.3 ° 

V
S

: 3,369.08 '

M
D

: 10,052 ' 
T

V
D

: 6,401.23 ' 
Inclination: 90.4 ° 
A

zim
uth: 181.3 ° 

V
S

: 3,401.04 '

M
D

: 10,083 ' 
T

V
D

: 6,400.93 ' 
Inclination: 90.7 ° 
A

zim
uth: 181.3 ° 

V
S

: 3,431.98 '

M
D

: 10,115 ' 
T

V
D

: 6,400.37 ' 
Inclination: 91.3 ° 
A

zim
uth: 181.3 ° 

V
S

: 3,463.92 '

M
D

: 10,147 ' 
T

V
D

: 6,399.7 ' 
Inclination: 91.1 ° 
A

zim
uth: 181.7 ° 

V
S

: 3,495.85 '

M
D

: 10,179 ' 
T

V
D

: 6,399.34 ' 
Inclination: 90.2 ° 
A

zim
uth: 181.9 ° 

V
S

: 3,527.77 '

M
D

: 10,211 
T

V
D

: 6,399.42 
Inclination: 89.5 
A

zim
uth: 182 

V
S

: 3,559.69 

95-90%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, arg-slty 
tex, 5-10%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb blky, occ sb plty, sb 
w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr inoc fos, som
e bent, yel m

od stm
g, m

od  
w

ht m
ky, thin ring, tr yel stn

60-70%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, 
arg-slty tex, 40-30%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb blky, 
occ sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr inoc fos, tr bent, 
yel m

od stm
g, m

od  w
ht m

ky, thin ring, tr yel stn

70%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, 
arg-slty tex, 30%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb blky, occ 
sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal occ pyr, tr inoc fos, tr 
bent, yel m

od stm
g, m

od  w
ht m

ky, thin ring, tr yel stn

9,980
9,990

10,000
10,010

10,020
10,030

10,040
10,050

10,060
10,070

10,080
10,090

10,100
10,110

10,120
10,130

10,140
10,150

10,160
10,170

10,180
10,190

10,200
10,210

10,220

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

3082u
4772u

4552u
4738u

4694u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

163
175

150
161

155
147



T
V

D
 (ft)

8000

5800

T
V

D
 (ft)

8000

5800

M
D

: 10,211 ' 
T

V
D

: 6,399.42 ' 
Inclination: 89.5 ° 
A

zim
uth: 182 ° 

V
S

: 3,559.69 '

M
D

: 10,242 ' 
T

V
D

: 6,399.96 ' 
Inclination: 88.5 ° 
A

zim
uth: 182.4 ° 

V
S

: 3,590.59 '

M
D

: 10,274 ' 
T

V
D

: 6,400.77 ' 
Inclination: 88.6 ° 
A

zim
uth: 181.9 ° 

V
S

: 3,622.49 '

M
D

: 10,306 ' 
T

V
D

: 6,401.53 ' 
Inclination: 88.7 ° 
A

zim
uth: 181.3 ° 

V
S

: 3,654.42 '

M
D

: 10,337 ' 
T

V
D

: 6,402.18 ' 
Inclination: 88.9 ° 
A

zim
uth: 180.8 ° 

V
S

: 3,685.36 '

M
D

: 10,369 ' 
T

V
D

: 6,402.71 ' 
Inclination: 89.2 ° 
A

zim
uth: 180.6 ° 

V
S

: 3,717.32 '

M
D

: 10,401 ' 
T

V
D

: 6,402.9 ' 
Inclination: 90.1 ° 
A

zim
uth: 181 ° 

V
S

: 3,749.28 '

M
D

: 10,432 
T

V
D

: 6,402.8 
Inclination: 90.3 
A

zim
uth: 181.9 

V
S

: 3,780.21 

70%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, 
arg-slty tex, 30%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb blky, occ sb 
plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr inoc fos, tr bent, yel m
od 

stm
g, m

od w
ht m

ky, thin ring, tr yel stn

60%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, 
arg-slty tex, 40%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb blky, occ sb 
plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr inoc fos, tr bent, yel m
od 

stm
g, m

od  w
ht m

ky, thin ring, tr yel stn

65-60%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, 
arg-slty tex, 35-40%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb blky, 
occ sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal occ pyr, tr inoc 
fos, tr bent, yel m

od stm
g, m

od  w
ht m

ky, thin ring, tr yel stn

10,200
10,210

10,220
10,230

10,240
10,250

10,260
10,270

10,280
10,290

10,300
10,310

10,320
10,330

10,340
10,350

10,360
10,370

10,380
10,390

10,400
10,410

10,420
10,430

10,440

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4529u
4751u

4818u
4014u

4623u
4819u

4755u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

158
133

113

163
150

125

161



T
V

D
 (ft)

8000

5800

T
V

D
 (ft)

8000

5800

M
D

: 10,432 ' 
T

V
D

: 6,402.8 ' 
Inclination: 90.3 ° 
A

zim
uth: 181.9 ° 

V
S

: 3,780.21 '

M
D

: 10,464 ' 
T

V
D

: 6,402.74 ' 
Inclination: 89.9 ° 
A

zim
uth: 181.3 ° 

V
S

: 3,812.15 '

M
D

: 10,496 ' 
T

V
D

: 6,402.8 ' 
Inclination: 89.9 ° 
A

zim
uth: 181.2 ° 

V
S

: 3,844.09 '

M
D

: 10,528 ' 
T

V
D

: 6,402.6 ' 
Inclination: 90.8 ° 
A

zim
uth: 181 ° 

V
S

: 3,876.04 '

M
D

: 10,559 ' 
T

V
D

: 6,401.98 ' 
Inclination: 91.5 ° 
A

zim
uth: 180.8 ° 

V
S

: 3,906.99 '

M
D

: 10,591 ' 
T

V
D

: 6,401.34 ' 
Inclination: 90.8 ° 
A

zim
uth: 179.8 ° 

V
S

: 3,938.95 '

M
D

: 10,623 ' 
T

V
D

: 6,401.39 ' 
Inclination: 89 ° 
A

zim
uth: 178.9 ° 

V
S

: 3,970.94 '

M
D

: 10,655 
T

V
D

: 6,402.2 
Inclination: 88.1 
A

zim
uth: 179.9 

V
S

: 4,002.92 

50-30%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, 
arg-slty tex, 50-70%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb blky, 
occ sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr inoc fos, tr bent, 
yel m

od stm
g, m

od  w
ht m

ky, m
od ring, tr yel stn 

80-70%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, 
arg-slty tex, 20-30%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb blky, occ 
sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr inoc fos, tr bent, yel 
m

od stm
g, m

od  w
ht m

ky, thin ring, tr yel stn

70%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, 
arg-slty tex, 30%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb blky, occ sb 
plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr inoc fos, tr bent, yel m
od 

stm
g, m

od w
ht m

ky, thin ring, tr yel stn

10,420
10,430

10,440
10,450

10,460
10,470

10,480
10,490

10,500
10,510

10,520
10,530

10,540
10,550

10,560
10,570

10,580
10,590

10,600
10,610

10,620
10,630

10,640
10,650

10,660

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4830u
4564u

4556u
4718u

4795u
4827u

4851u

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

132

81

136
167

154

104



T
V

D
 (ft)

8000

5800

M
D

: 10,655 ' 
T

V
D

: 6,402.2 ' 
Inclination: 88.1 ° 
A

zim
uth: 179.9 ° 

V
S

: 4,002.92 '

M
D

: 10,750 ' 
T

V
D

: 6,403.32 ' 
Inclination: 91 ° 
A

zim
uth: 182.6 ° 

V
S

: 4,097.77 '

M
D

: 10,782 ' 
T

V
D

: 6,402.54 ' 
Inclination: 91.8 ° 
A

zim
uth: 182.2 ° 

V
S

: 4,129.66 '

M
D

: 10,813 ' 
T

V
D

: 6,401.59 ' 
Inclination: 91.7 ° 
A

zim
uth: 181.3 ° 

V
S

: 4,160.58 '

M
D

: 10,686 ' 
T

V
D

: 6,403.04 ' 
Inclination: 88.8 ° 
A

zim
uth: 179.9 ° 

V
S

: 4,033.89 '

M
D

: 10,718 ' 
T

V
D

: 6,403.49 ' 
Inclination: 89.6 ° 
A

zim
uth: 181 ° 

V
S

: 4,065.85 '

M
D

: 10,845 ' 
T

V
D

: 6,400.78 ' 
Inclination: 91.2 ° 
A

zim
uth: 181 ° 

V
S

: 4,192.52 '

50-70%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, 
rthy, arg-slty tex, 50-30%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb 
blky, occ sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr inoc fos, 
tr bent, yel m

od stm
g, m

od  w
ht m

ky, thin ring, tr yel stn

M
D

: 10,863 
T

V
D

: 6,400.42 
Inclination: 91.1 
A

zim
uth: 181.3 

V
S

: 4,210.48 

80-50%
 C

H
K

: ltgy-m
edgy, m

od sft-firm
, brit, blky-sb blky, occ sb plty, 

sb w
xy-w

xy, m
ot ip-occ bnded, 20-50%

M
R

L: dk gy-blk, occ bndd, 
blky-sb blky, m

od sft-m
od firm

, rthy, arg-slty tex, tr sec cal, tr inoc fos, 
tr bent, yel m

od stm
g, m

od  w
ht m

ky, m
od ring, tr yel stn 

50-30%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, rthy, 
arg-slty tex, 50-70%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb blky, 
occ sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr inoc fos, tr bent, 
yel m

od stm
g, m

od  w
ht m

ky, m
od ring, tr yel stn 

10,640
10,650

10,660
10,670

10,680
10,690

10,700
10,710

10,720
10,730

10,740
10,750

10,760
10,770

10,780
10,790

10,800
10,810

10,820
10,830

10,840
10,850

10,860
10,870

10,880

G
A

S
 (units)

6000

0 C
1-C

4 (P
P

M
)

600000

0 C
O

2 (units)

30

4846u
4790u

4304u
4769u

4758u
4606u

4071u

03 Ju
ly 2013

02 Ju
ly 2013

R
O

P
 (ft/hr)

400

0 G
A

M
M

A
 (units)

250

0

104
84

121
127

166

129



T
D

 o
ccu

rred
 @

 10,915' M
D

0200 M
S

T
 O

N
 7/03/2013

50-70%
 M

R
L: dk gy-blk, occ bndd, blky-sb blky, m

od sft-m
od firm

, 
rthy, arg-slty tex, 50-30%

 C
H

K
: ltgy-m

edgy, m
od sft-firm

, brit, blky-sb 
blky, occ sb plty, sb w

xy-w
xy, m

ot ip-occ bnded, tr sec cal, tr inoc fos, 
tr bent, yel m

od stm
g, m

od  w
ht m

ky, thin ring, tr yel stn

M
D

: 10,863 ' 
T

V
D

: 6,400.42 ' 
Inclination: 91.1 ° 
A

zim
uth: 181.3 ° 

V
S

: 4,210.48 '

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
.

10,860
10,870

10,880
10,890

10,900
10,910

10,920
10,930

10,940
10,950

10,960

4581u


