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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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50
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10

10

10

100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases

D
E

P
T

H

L
IT

H
O

L
O

G
Y

GAS SCALE
SAMPLE DESCRIPTION REMARKS

5 10 10 50 100 50015

T
im

o
th

y
 G

. P
ie

rc
e

P
e
tro

le
u
m

 G
e
o
lo

g
is

t

G
E

O
L
O

G
IS

T
’S

 R
E

P
O

R
T

D
R

IL
L
IN

G
T

IM
E

A
N

D
 S

A
M

P
L
E

 L
O

G
C

O
M

P
A

N
Y

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

L
E

A
S

E
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

F
IE

L
D

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

L
O

C
A

T
IO

N
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

S
E

C
_

_
_

_
_

_
_

_
_

_
T

W
S

P
_

_
_

_
_

_
_

_
_

R
G

E
_

_
_

_
_

_
_

_
_

_

C
O

U
N

T
Y

_
_

_
_

_
_

_
_

_
_

_
_

_
_

S
T
A

T
E

_
_

_
_

_
_

_
_

_
_

_
_

_
_

C
O

N
T

R
A

C
T

O
R

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

S
P

U
D

_
_
_
_
_
_
_
_
_
_
_
_
_
_
C

O
M

P
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

R
T

D
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
L
T

D
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_

M
U

D
 U

P
_
_
_
_
_
_
_
_
_
_
_
_
T

Y
P

E
 M

U
D

_
_
_
_
_
_
_
_
_
_
_
_
_

S
A

M
P

L
E

S
 S

A
V

E
D

 F
R

O
M

_
_

_
_

_
_

_
_

_
_

_
_

T
O

_
_

_
_

_
_

D
R

IL
L
IN

G
T

IM
E

 K
E

P
T

F
R

O
M

_
_
_
_
_
_
_
_
_
T

O
_
_
_
_
_
_

S
A

M
P

L
E

S
 E

X
A

M
IN

E
D

 F
R

O
M

_
_

_
_

_
_

_
_

T
O

_
_

_
_

_
_

G
E

O
L
O

G
IC

A
L

S
U

P
E

R
V

IS
IO

N
 F

R
O

M
_
_
_
_
_
_
_
_
_
_
_

G
E

O
L
O

G
IS

T
O

N
 W

E
L
L
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

E
L
E

V
A

T
IO

N
S

K
B

_
_
_
_
_
_
_
_

D
F

_
_
_
_
_
_
_
_

G
L
_
_
_
_
_
_
_
_

M
e
a
s
u
re

m
e
n
ts

A
re

A
ll

F
ro

m
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

C
A

S
IN

G
C

O
N

D
U

C
T

O
R

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

S
U

R
F
A

C
E

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_

P
R

O
D

U
C

T
IO

N
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

E
L
E

C
T

R
IC

A
L

S
U

R
V

E
Y

S
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_

F
O

R
M

A
T

IO
N

T
O

P
S

E
L
E

C
T

R
IC

 L
O

G
S

A
M

P
L
E

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

REMARKS_________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________

4600

50

50

4700

50

50

4800

N
-1

0
 E

x
p
lo

ratio
n
, L

L
C

M
ed

icin
e R

iv
er R

an
ch

 S
W

D
 ‘B

’
#
2

L
an

d
is

N
E

 S
W

S
W

1
5

3
4
S

1
1
W

K
an

sas
B

arb
er

H
ard

t D
rillin

g
 R

ig
 #

1

1
1
-0

8
-2

0
1
0

1
1
-1

4
-2

0
1
0

C
h
em

ical

4
6
2
0

5
8
4
9

5
2
9
5
*

4
6
0
5

4
6
2
0

4
6
0
5

S
u
rface to

 R
T

D

T
im

 P
ierce

R
T

D

R
T

D

R
T

D

K
elly

 B
u
sh

in
g

P
io

n
eerE

n
erg

y
 S

v
cs.

D
IL

/ C
N

-C
D

1
3
3
0
’

1
3
4
0
’

8
-5

/8
” at 3

1
9
’

5
-1

/2
” at 5

3
0
3
’

1
5

4
8
6
4
 (-3

5
2
4
)

4
8
6
4
 (-3

5
2
4
)

4
8
9
0
 (-3

5
5
0
)

4
8
9
0
 (-3

5
5
0
)

4
9
2
1
 (-3

5
8
1
)

4
9
2
4
 (-3

5
8
4
)

5
0
1
7
 (-3

6
7
7
)

5
0
1
6
 (-3

6
7
6
)

5
2
1
3
 (-3

8
7
3
)

5
2
1
0
 (-3

8
7
0
)

K
in

d
erh

o
o
k
 S

h
.

C
h
attan

o
o
g
a S

h
.

M
aq

u
o
k
eta S

h
.

V
io

la
S

im
p
so

n
A

rb
u
ck

le

M
ississip

p
i

A
P

I #
 1

5
-0

0
7
-2

1
,2

5
7
-0

0
-0

1

4900

5000

5100

5200

5300

50

5400

50

50

50

50

50

50

50

50

N
A

4
5
7
8
 (-3

2
3
8
)

4
7
9
6
 (-3

4
5
6
)

4
7
9
4
 (-3

4
5
4
)

11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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50
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10

100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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50
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10

10

10

100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce

50

50

50

50

10

10

10

10

100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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100
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500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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100

100

100
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500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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50

50

10

10

10

10

100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce

50
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50

50

10

10

10

10

100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases

D
E

P
T

H

L
IT

H
O

L
O

G
Y

GAS SCALE
SAMPLE DESCRIPTION REMARKS

5 10 10 50 100 50015

T
im

o
th

y
 G

. P
ie

rc
e

P
e
tro

le
u
m

 G
e
o
lo

g
is

t

G
E

O
L
O

G
IS

T
’S

 R
E

P
O

R
T

D
R

IL
L
IN

G
T

IM
E

A
N

D
 S

A
M

P
L
E

 L
O

G
C

O
M

P
A

N
Y

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

L
E

A
S

E
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

F
IE

L
D

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

L
O

C
A

T
IO

N
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_

S
E

C
_

_
_

_
_

_
_

_
_

_
T

W
S

P
_

_
_

_
_

_
_

_
_

R
G

E
_

_
_

_
_

_
_

_
_

_

C
O

U
N

T
Y

_
_

_
_

_
_

_
_

_
_

_
_

_
_

S
T
A

T
E

_
_

_
_

_
_

_
_

_
_

_
_

_
_

C
O

N
T

R
A

C
T

O
R

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_

S
P

U
D

_
_
_
_
_
_
_
_
_
_
_
_
_
_
C

O
M

P
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

R
T

D
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
L
T

D
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_

M
U

D
 U

P
_
_
_
_
_
_
_
_
_
_
_
_
T

Y
P

E
 M

U
D

_
_
_
_
_
_
_
_
_
_
_
_
_

S
A

M
P

L
E

S
 S

A
V

E
D

 F
R

O
M

_
_

_
_

_
_

_
_

_
_

_
_

T
O

_
_

_
_

_
_

D
R

IL
L
IN

G
T

IM
E

 K
E

P
T

F
R

O
M

_
_
_
_
_
_
_
_
_
T

O
_
_
_
_
_
_

S
A

M
P

L
E

S
 E

X
A

M
IN

E
D

 F
R

O
M

_
_

_
_

_
_

_
_

T
O

_
_

_
_

_
_

G
E

O
L

O
G

IC
A

L
S

U
P

E
R

V
IS

IO
N

 F
R

O
M

_
_

_
_

_
_

_
_

_
_

_

G
E

O
L

O
G

IS
T

O
N

 W
E

L
L

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

E
L
E

V
A

T
IO

N
S

K
B

_
_
_
_
_
_
_
_

D
F

_
_
_
_
_
_
_
_

G
L
_
_
_
_
_
_
_
_

M
e
a
s
u
re

m
e
n
ts

A
re

A
ll

F
ro

m
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

C
A

S
IN

G
C

O
N

D
U

C
T

O
R

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

S
U

R
F
A

C
E

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_

P
R

O
D

U
C

T
IO

N
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

E
L
E

C
T

R
IC

A
L

S
U

R
V

E
Y

S
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_

F
O

R
M

A
T

IO
N

T
O

P
S

E
L
E

C
T

R
IC

 L
O

G
S

A
M

P
L
E

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_

REMARKS_________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________

4600

50

50

4700

50

50

4800

N
-1

0
 E

x
p
lo

ratio
n
, L

L
C

M
ed

icin
e R

iv
er R

an
ch

 S
W

D
 ‘B

’
#
2

L
an

d
is

N
E

 S
W

S
W

1
5

3
4
S

1
1
W

K
an

sas
B

arb
er

H
ard

t D
rillin

g
 R

ig
 #

1

1
1
-0

8
-2

0
1
0

1
1
-1

4
-2

0
1
0

C
h
em

ical

4
6
2
0

5
8
4
9

5
2
9
5
*

4
6
0
5

4
6
2
0

4
6
0
5

S
u
rface to

 R
T

D

T
im

 P
ierce

R
T

D

R
T

D

R
T

D

K
elly

 B
u
sh

in
g

P
io

n
eerE

n
erg

y
 S

v
cs.

D
IL

/ C
N

-C
D

1
3
3
0

’

1
3
4
0
’

8
-5

/8
” at 3

1
9
’

5
-1

/2
” at 5

3
0
3
’

1
5

4
8
6
4
 (-3

5
2
4
)

4
8
6
4
 (-3

5
2
4
)

4
8
9
0
 (-3

5
5
0
)

4
8
9
0
 (-3

5
5
0
)

4
9
2
1
 (-3

5
8
1
)

4
9
2
4
 (-3

5
8
4
)

5
0
1
7
 (-3

6
7
7
)

5
0
1
6
 (-3

6
7
6
)

5
2
1
3
 (-3

8
7
3
)

5
2
1
0
 (-3

8
7
0
)

K
in

d
erh

o
o
k
 S

h
.

C
h
attan

o
o
g
a S

h
.

M
aq

u
o
k
eta S

h
.

V
io

la
S

im
p
so

n
A

rb
u
ck

le

M
ississip

p
i

A
P

I #
 1

5
-0

0
7
-2

1
,2

5
7
-0

0
-0

1

4900

5000

5100

5200

5300

50

5400

50

50

50

50

50

50

50

50

N
A

4
5
7
8
 (-3

2
3
8
)

4
7
9
6
 (-3

4
5
6
)

4
7
9
4
 (-3

4
5
4
)

11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

CFS



LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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DRILLING TIME IN
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Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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50

50

10

10

10

10

100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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50

50

10

10

10

10

100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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50

50
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10

10

10

100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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50

50

50
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10

10

10

100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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50

50

50
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10

10

10

100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce

50

50

50

50
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10

10
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100

100

100

100

500

500

500

500

10           50              100          500

10           50              100          500

10           50              100          500

Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

..............

CFS



LEGEND

Anhydrite Sandstone Limestone Shale Carb Sh Cherty LS Chert Dolomite

DRILLING TIME IN
MINUTES PER FOOT

Rate of Penetration Decreases
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11-07-12

11-08-12

11-09-12

11-10-12

11-11-12

11-12-12

11-13-12

11-14-12

- MIRT - RU

7:00 AM
Drill Rat Hole, start
washing down @ 8:30
AM  Ran PDC Bit -
would not drill, run rock
bit
1st plug at 15’-50’
2nd plug at 215’-300’
3rd plug at 350’-500’

- 7:00 AM
3466’ washing down
bit trip @ 4420’ due to
out of gauge hole-run
rerun button bit
reached old RTD at
1:30 AM 11-10-12

7:00 AM
4604’ CTCH and mix
displacement mud
Start displacement at
8 AM, trip for bit, run
PDC bit, had to wash
and ream back to
bottom, back on bottom
at 9:30 PM, CTCH and
drill ahead

7:00 AM
drlg @ 4773’

7:00 AM
drlg @ 5265’
drill to 5293’ and run
logs;  LTD 5295’

7:00 AM
drlg @ 5439’

- 7:00 AM
drlg @ 5794’
RTD 5849’ @ 12:30 PM

Timothy G. Pierce
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10           50              100          500
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Vis 51
Wt. 9.2
LCM 3#

Vis 52
Wt. 9.2
LCM 4#

Vis 52
Wt. 9.3
LCM 4#

Vis 51
Wt. 9.3
LCM 4#

Vis 56
Wt. 9.3
LCM 4#

Vis 46
Wt. 9.0
LCM 5#

Vis 50
Wt. 9.1
LCM 7#

Vis 41
Wt. 9.2
LCM 7#

Vis 49
Wt. 9.2
LCM 10#

Vis 51
Wt. 9.3
LCM 8#

Vis 50
Wt. 9.2
LCM 8#

Vis 52
Wt. 9.3
LCM 9#

Vis 50
Wt. 9.3
LCM 8#

Vis 48
Wt. 9.3
LCM 8#

Vis 43
Wt. 9.4
LCM 8#

Vis 45
Wt. 8.7
LCM 1#

Vis 48
Wt. 9.0
LCM 1#

Vis 46
Wt. 8.8
LCM 3#

Vis 47
Wt. 8.7
LCM 2#

Vis 53
Wt. 9.0
LCM 3#

Vis 46
Wt. 9.1
LCM 4#

5500

5600

5700

5800

Dolo / LS - gr-brn, fn xtln and gran,
dense, scat vitr chert, w/Sh - gr-blk

Dolo / LS - gr and brn, fn xtln to
granular, scat gr-wht vitr chert and
Sh - gr-blk

Dolo / LS - gr-brn, fn xtln and
granular, dense, w/ sh - gr-blk

Kinderhook Sh.

4796 (-3456)

Chattanooga Sh.

4864 (-3524)

Maquoketa Sh.
4890 (-3550)

Sh - lt-dk gr-blk and dolo - gr, fn
xtln, dense

Viola

4921 (-3581)

CFS

CFS

Simpson Sh.

5017 (-3677)

Sh - lt-dk gr and blk, w/ dolo and
SS - gr-wht, fn grained, well sort,
silty to friable, no show, and chert -
tan-gr, fresh, scat bright fluor and
v slt show lt oil, no vis por, no vis
stain, no odor

Arbuckle

5213 (-3873)

Dolo - dk brn-lt gr-wht, fn and med
xtln, gd vug and int xtln por

Dolo - lt brn-tan, fn and med xtln,
f-gd int xtln and vug por

Dolo - lt brn-tan-wht, fn xtln w/
scat med xtln, p-f int xtln and
vug por

Dolo - brn-wht, fn and med xtln,
fair int xtln and vug por

Dolo - dk brn-wht, fn xtln, scat
med xtln, fair vug and int xtln por

Dolo - brn-tan-lt gr, fn and med
xtln, some rhombic, gd vug and
int xtln por

Dolo - tan-lt gr-wht, fn and med
xtln, scat rhombic crystals, gd int
xtln and vug por

Dolo - tan-brn-wht, fn and med xtln,
poor-fair vug and int xtln por

Dolo - lt-dk brn, fn xtln, dense w/
scat med xtln, scat fair vug and
int xtln por

Dolo - lt gr-wht, fn-med xtln, good
int xtln and vug por, scat chert
and calcite crystals

Chert - wht, weathered to part trip
fair oil film, slt show free oil and
gas, faint odor, spty brn stain

Chert - wht-clr,  weath and trip,

pred
shale cavings

fair oil film, faint odor, spty brn
stain, spty bright fluor,

LS - wht-lt gr, fn xtln to granular,
cherty in part, dense

LS/Dolo - lt gr-wht, fn xtln to gran,
cherty w/ fair show oil film, scat
f-gd show free oil, faint odor, spty
brn stain, spty bright fluor

Dolo / LS - gr-brn, fn xtln, dense
w/ sh - gr-blk, scat gr-wht chert

Sh - blk-brn-gr-red

Sh - lt-dk gr-blk

CFS

Sh - blk , scat fair-gd show gas,
scat gd show blk flakey oil

Sh dk gr-brn, gritty in part

Dolo / Sh - brn-lt gr, fn xtln to
granular, dense

Sh - blk, gritty in part, scat fair
show gas and flakey blk oil

Dolo /  Sh - brn-gr, fn xtln, dense

LS - tan-wht, fn xtln, dense

Dolo - gr, fn xtln and granular,
dense

Dolo - gr, fn xtln, dense w/ scat
gr-wht-brn vitreous chert

Dolo - gr, fn xtln and granular,
dense, scat chert

Dolo - gr, fn xtln, dense and LS -
tan-wht, fn xtln, dense, scat tan-gr
chert

Sh - blk-gr-green, scat green
silty sand

SS - wht-gr-clear, fn grained, mod
sort, sub rounded, semi-friable to
friable, no show

SS - gr-wht-clear, fn grained, mod
sort, sub rounded, dk sh inclusions,
semi-friable to friable, no show

Line frozen - used alcohol to thaw-
high gas readings due to
contamination in line

Sh - blk-gr

SS - wht, v fn grained, silty to
tightly cem, slt pyritic

Sh - blk-gr-green

Sh - gr-blk-green, scat silty  to
tightly cem sand

Sh - gr-blk-green
contamination cleared from gas
detector line

10           50              100          500

opened gas detector lines to
fresh air to purge contamination

10           50              100          500

SS - gr-wht, fn-vfn grained, silty
in part to sub rounded and poorly
sort, abundant shale inclusions,
semi-friable

SS - gr-wht clear, fn grained, sub
rounded, poorly sort, abundant
shale inclusions, semi-friable

Dolo - tan-brn, fn xtln, poor to
fair int xtln por

SS - gr-wht-clear, fn grained, poor
sorted, sub rd, tightly cem to semi-
friable, scat lg qtz crystals, slt
pyritic

Dolo - dk brn, fn xtln, dense, scat
poor-fair int xtln por

TOH for logs Rig down gas detector 4293’

* The well was logged at a rotary depth of 5293’, LTD was 5295’.  The remainder of the Arbuckle section was drilled after

electric logs were run.

No drill time

Dolo - tan-brn, fn xtln, fair int
xtln por

Dolo - brn-gr, fn xtln, poor
int xtln por, predominately
sh cavings

Dolo - lt gr-brn-wht, fn xtln, scat
fair vug and int xtln por

Dolo - lt-dk brn fn-med xtln, slt
int xtln por, w/ chert - wht, fresh,
oolitic in part

Dolo - lt-dk brn-gr, fn xtln, poor
int xtln por, w/ chert - wht,
fresh, vitreous

Dolo - lt-dk brn, wht, fn xtln, scat
poor int xtln por, scat vitreous
chert, scat lg calcite crystals

Dolo - lt-dk brn-gr, fn-med xtln,
f-gd vug and int xtln por, w/ chert -
wht, fresh, angular

Dolo - lt-dk brn, fn and med xtln,
gd vug and int xtln por, w/ chert -
wht, fresh, vitreous, scat chalk

Dolo - lt-dk brn-wht, fn-med xtln,
gd vug and int xtln por, and
chert - wht, fresh, angular

Dolo - gr-brn-wht, fn and med
xtln, gd vug and int xtln por, scat
wht chert

Dolo - lt gr-wht-brn, fn-med xtln,
gd vug and int xtln por, scat chert,
scat lg calcite crystals

Dolo - tan-brn, fn-med xtln, scat
fair vug and int xtln por, w/ chert -
tan-wht, fresh and wht-clear calcite

Dolo - lt brn-tan, fn xtln, p-fair int
xtln and vug por, scat wht chert
and calcite

Dolo - lt brn-tan, fn xtln, slt vug
and int xtln por, scat calcite xtls
and fresh wht chert

From sample examination, there appears to be sufficient porosity in the Arbuckle to make an adequate disposal well.

RTD 5849’
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