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WELL INFORMATION
MWD Run Number 100 200 300
Date run completed 12-Apr-13 14-Apr-13 17-Apr-13
Rig Bit Number 2 3 4
Bit Size (in) 8.750 8.750 6.125
Tool Nominal OD (in) 6.750 6.750 4.750
Log Start Depth (MD, ft) 637.00 5,982.00 7,167.00
Log End Depth (MD, ft) 5,983.00 7,167.00 11,116.00
Drill or Wipe Drill Dirill Drill
Drill/Wipe Start Date and Time 11-Apr-13 16:00 12-Apr-13 23:45 15-Apr-13 09:45
Drill/Wipe End Date and Time 12-Apr-13 11:00 13-Apr-13 20:30 16-Apr-13 20:00
Min Inc (deg) @ Depth (MD, ft) .20 @ 5,358.00 1.30 @ 6,017.00 88.12 @ 8,389.00
Max Inc (deg) @ Depth (MD, ft) 13.84 @ 3,173.00 86.21 @ 7,113.00 92.22 @ 9,149.00
Bit TFA(in2) / Bit Type .86/ PDC .86/ PDC .46 / PDC
Flow Rate (gpm) 597.18 547.44 270.00
Max AV (fpm) / CV (fpm) @ MWD 439.0/ NA 367.0/ NA 428.0 / NA
Fluid Type Fresh Water Gel Fresh Water Gel Fresh Water Gel
Density (ppg) / Viscosity (spqt) 8.60/26.00 10.90/ 37.00 9.55/34.00
Filtrate CL (ppm) 2,500.00 2,200.00 2,600.00
pH / Fluid Loss (mptm) 7.90/ NA 9.00/ NA 9.30/NA
PV (cP) / YP (Ihf2) 4/1.00 13/13.00 9/9.00
% Solids / % Sand 1.60/0.10 12.70/0.15 6.60/0.15
% Qil / Oil:Water Ratio 0/0:95 0/0:95 0/0:95
Rm @ Measured Temp (degF) NA @ NA NA @ NA NA @ NA
Rmf @ Measured Temp (degF) NA @ NA NA @ NA NA @ NA
Rmc @ Measured Temp (degF) NA @ NA NA @ NA NA @ NA




Max 100l 1emp (degr) / source 19/7.9/7 1 FCM 19/7.9/7 1 FCM <1/7.61/FCM
Rm @ Max Tool Temp (degF) NA @ NA NA @ NA NA @ NA
Lead MWD Engineer Gary Eifert Gary Eifert Gary Eifert
Customer Representative Johnny Sanchez Johnny Sanchez Johnny Sanchez

SENSOR INFORMATION

Downhole Processor Information

Tool Type PCM PCM PCM
Software Version 5.76 5.76 5.76

Sub Serial Number 11404284 11404284 11744816
Insert Serial Number 11680784 11680784 11680747
Date and Time Initialized 10-Apr-13 22:41 10-Apr-13 22:41 13-Apr-13 23:01
Date and Time Read 14-Apr-13 06:59 14-Apr-13 07:05 17-Apr-13 06:39
ECMB SW Version N/A N/A N/A

Directional Sensor Information

Tool Type PCDC PCDC PCDC
Distance From Bit (ft) 55.00 54.00 68.00
Software Version 6.21 6.21 6.21
Sub Serial Number 11404284 11404284 11744816
Sonde Serial Number 11638570 11638570 11638501
Sensor ID Number N/A N/A N/A
Toolface Offset (deg) 243.73 53.49 138.69

Gamma Ray Sensor Information

Tool Type PCG PCG PCG
Distance From Bit (ft) 48.11 47.08 61.60
Recorded Sample Period (sec) 10 10 10
Software Version 8.15 8.15 8.15
Sub Serial Number 11404284 11404284 11744816
Insert/Sonde Serial Number 11579820 11579820 11293345

1. All depths are measured bit depths, referenced to the
Driller®s pipe tally and are measured from the Drill Floor,
unless otherwise specified.

2. No depth corrections have been made for pipe stretch or
compression.

3. Critical annual velocities are calculated using the "Power
Law' model for water based fluids and the "Bingham Plastic"
model for oil and synthetic based fluids.

4. All data presented is recorded data unless otherwise
specified.

5. The following smoothing parameters have been applied to the
data:

PGRC (Corrected Gamma Ray):

Interval Resolution: 0.5 ft

Interval Distance: 0.6 ft

Gap Fill: 3.0 ft

ROPA (Average Rate of Penetration)

Interval Resolution: 0.5 ft

Interval Distance: 1.2 ft

Gap Fill: 3.0 ft

6. The depth used for the tie in survey is the shoe depth of the surface
casing and assumes an inclination and azimuth of zero.

7. INSITE version 7.4.01
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HALLIBURTON WILL USE ITS BEST EFFORTS TO FURNISH CUSTOMERS WITH ACCURATE INFORMATION AND INTERPRETATIONS
THAT ARE PART OF, AND INCIDENT TO, THE SERVICES PROVIDED. HOWEVER, HALLIBURTON CANNOT AND DOES NOT
WARRANT THE ACCURACY OR CORRECTNESS OF SUCH INFORMATION AND INTERPRETATIONS. UNDER NO CIRCUMSTANCES
SHOULD ANY SUCH INFORMATION OR INTERPRETATION BE RELIED UPON AS THE SOLE BASIS FOR ANY DRILLING,
COMPLETION, PRODUCTION, OR FINANCIAL DECISION OR ANY PROCEDURE INVOLVING ANY RISK TO THE SAFETY OF ANY
DRILLING VENTURE, DRILLING RIG OR ITS CREW OR ANY OTHER THIRD PARTY. THE CUSTOMER HAS FULL RESPONSIBILITY
FOR ALL DRILLING, COMPLETION AND PRODUCTION OPERATION. HALLIBURTON MAKES NO REPRESENTATIONS OR WARRANTIES,
EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE, WITH RESPECT TO THE SERVICES RENDERED. IN NO EVENT WILL HALLIBURTON
BE LIABLE FOR FAILURE TO OBTAIN ANY PARTICULAR RESULTS OR FOR ANY DAMAGES, INCLUDING, BUT NOT LIMITED TO,
INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES, RESULTING FROM THE USE OF ANY INFORMATION OR INTERPRETATION
PROVIDED BY HALLIBURTON.

HALLIBURTON

Sperry Drilling Services

MD Main Log 1:600 Noble Energy

Wells Ranch AE05-63HN
H&P 343
T6N-R62W

PCG Gamma Ray
PGRC

0 api 300
Avg Rate of Penetration Depth
ROPA ft Depth Inc. Azi. TVD V.S.

500 feet per hr 0

— JUUU

—

N~
I
I
I
I
LN
H
[\
iy
i

= 3050

e ———— —

——

3079’ 13.07° 91.46° 3070.68' 73.31"

= 3100

—— —

4 3150

— T ] 3173 13.84° 80.67° 3162.11° 95.08'

—d

e — —

——— —— —

— 3200

——

~———

————— T~ T ==F—
(
]

—_—=

— e —

_'T' —_— 3250




s — = E JR—
—
——lT
—
[ S —— ]
L~
—
=
== %
—=

Y T
1) <—_— _ _]
—
/
\
<
-
=5
—
- —_—= ]

= —_—
— == AN 1
% =T
e —>
S ——
) —_—
_——
4 -——
— f—-
—— Y F—— — — —
ra 5

e ———]
— =
e s — —— —
\f______ 1
= | e e ]

3300

3350

3400

3450

3500

3550

3600

3650

3700

3750

3800

3268'

3363

3458

3553

3648'

3743

13.68°

11.44°

8.33°

6.32°

4.08°

2.96°

80.17°

71.08°

66.42°

61.43°

65.75°

43.68°

3254.39'

3347.12

3440.70

3534.92'

3629.52

3724.34'

117.46'

137.59

152.99'

164.05

171.84'

176.71"



\I

[—

==

Z — —

3850

3900

3950

4000

4050

4100

4150

4200

4250

4300

4350

3838

3933

4028'

4123'

4218'

4313

0.33°

0.76°

111°

0.90°

111°

0.68°

39.15°

325.69°

302.82°

300.91°

301.58°

290.98°

3819.30

3914.29'

4009.28'

4104.27

4199.25'

4294.24'

178.64'

178.48'

177.38'

176.00

174.60

173.31"



l
i
l
I
i
y
l
)

) 4400

4408' 0.65° 247.66° 4389.23' 172.29

1

== 4450

1
\

4503' 0.52° 259.46° 4484.23' 171.36'

£
B > ) 4500
\

\l‘!
\4

|
.\.
AL

Sl i il \ —]
—ﬁ;"\_r“ { 4550
———==:=$ - ————— ]

\
|

]
L
I

= — 4650

e
>
=2
== L 600 |4598 0.50° 210.83° 4579.23 17071
=
D
)
]
/
=

e — —

2 4693' 0.44° 280.02° 4674.22' 170.13"

? (t}- 4700
—
=
e
=2
/L _
A — 4750
N =t
L j;__\ ~
=7
—_— 1 4788' 0.96° 356.49° 4769.22' 169.75'
-
= 4800
- PGRC
;‘7
——
gl

e 4850

“;— \ 4883 1.33° 353.14° 4864.20' 169.62"

<
2 = 4900




|/

N M
|

tw

/L\ N
I\

/

\

y

N ,/Wf\/‘

"

NNV
A
[

\

NS

I

WV

AL

W\ M

= N

\-’\\ /\

L1

Ld
J

\ \
ﬁb’ \ l"\”‘,\/‘ \ ‘ \

)
A
\!‘

WY

|

[ ——

1V

— = —

e —

VI

[

4950

5000

5050

5100

5150

5200

5250

5300

5350

5400

5450

4978'

5073'

5168

5263'

5358

5453'

1.03°

1.27°

0.29°

0.25°

0.20°

1.24°

359.05°

12.78°

85.00°

51.23°

32.13°

239.84°

4959.18'

5054.16'

5149.15'

5244.15'

5339.15'

5434.14'

169.54'

169.82

170.32

170.73'

170.99'

170.17"



==
==
— /
B = e m——
—_— ‘s__
> Pl
’ i
=
{ <
) N
r ( -~
\ B
/4 Py
— N ~
1 / L
\ |
S______:——
;15
£=F
;\
=4
=z, S\
T _)_
=
____::::,_::::::/——-—_
—_——— _——'—!/
B I
/ \_.1___
=
( 5’—;‘
-
<
<>h
Pl IS
s
=
< 3
\\} /
S ¢
o J
2
2
RY
< Al
~—N
fas >
.
—XP
—3
f )
e
\>(>’
<
bl
(3 L.
.
L\PGRC
Y — —

5500

5550

5600

5650

5700

5750

5800

5850

5900

5950

<Run 200>

6000

5548'

5643'

5738'

5833

5928'

1.72°

1.20°

1.37°

1.19°

1.55°

268.54°

268.59°

233.62°

235.82°

263.21°

5529.11'

5624.08'

5719.06'

5814.03'

5909.01'

167.84'

165.42

163.49'

161.73"

159.61'



¢ N\
{ oPA bl i
§ e
{ s
] )
$ {
AN Dig
d
{ \
{ !
> .
! 7
/
\ \
| a
\J.
(
! ;
)
) \
N
- /,
7 (
§ [
-+ _\
<k
) 7
2 ]
RS
{ L
4 ——
3 <
d y
[ L
} = —~
g —_——1
) B
2 /
0 L
° <
) ‘;>
S J
N J
{ \_
¢ T
) —
{ il
3 <.
S /
N —
{ /
4 s~
k T 3=
¢ 3
$ k—'_""“"a
¢ -

6050

6100

6150

6200

6250

6300

6350

6400

6450

6500

6550

6017

6065'

6112

6160’

6207

6255'

6302'

6350’

6397

6445'

6492'

6540

1.30°

2.67°

8.35°

14.47°

20.12°

23.78°

25.74°

27.76°

31.19°

35.12°

37.99°

39.80°

285.35°

72.93°

78.77°

78.94°

79.51°

78.13°

79.92°

86.25°

88.51°

88.54°

88.65°

92.86°

5997.98'

6045.97"

6092.73"

6139.76'

6184.62

6229.13'

6271.81"

6314.68'

6355.59"

6395.77"

6433.52

6470.88'

157.45'

158.01'

162.43'

171.80'

185.59'

203.29'

222.72'

244.21"

267.33'

293.57"

321.56"

351.66"



() P
AN \r"—:~’
=
/__/
A
ROP,
3\ —=
'\\I\g
= k:
Ll C
"~
- L
) /)
o
_S—
———_
Z >
rT_—
~) j
ﬁ“'j—r
(/
’'d
i
==
_S> <
T ol
1
—-.-_—::::___\ _
),5 ==
> =L
<’________r
2
<\\5_-‘1
—1 e
7 {,
— i
=
L’/
=T
—
Z <
< \,,5
2 V\)
—
§
1
S
S
S

6600

6650

6700

6750

6800

6850

6900

6950

7000

7050

7100

6587

6635'

6682'

6730’

6777

6825'

6872'

6920’

6967

7015

7062'

-1 1491

43.82°

47.52°

51.08°

55.98°

59.83°

63.45°

65.76°

67.98°

68.50°

73.40°

80.14°

or N10

93.41°

89.90°

89.02°

89.26°

89.69°

86.33°

86.53°

87.97°

90.04°

89.69°

89.01°

oNn A=70

6505.91"

6539.45'

6570.09'

6598.61"

6623.58'

6646.38'

6666.54'

6685.39'

6702.82'

6718.48'

6729.23'

07950 NN

382.87"

417.13"

452.74'

491.33"

531.13"

573.35'

615.78"

659.92

703.56"

748.90

794.62"

oA NN



el N

A

[

W | Y

Y

Fo
-}

7™\

\/\,\/\\ A//\\ /\

N~—vVv T\

£

I’—\unl

\V: 74 Vot

=

L/'\"

Va2 AN

PoS.VAN

SNEROT

-

7150 ‘

<Run 300>

7200

7250

7300

7350

7400

7450

7500

7550

7600

7650

il

Casing Set @ 7,157

7250'

7345'

7440'

7547

7629'

UV.o 4

89.08°

88.80°

90.25°

90.59°

90.22°

LJ.=T

88.87°

88.17°

88.60°

89.35°

89.08°

VivJ.oJ

6740.92'

6742.67"

6743.46'

6742.68'

6742.10'

982.07"

1077.05

1172.05

1279.03"

1361.02



/TN

A

LN

/\/~\_~VW~"\_-ﬁM ,\,\

\

——

—

~\/\/'\\

N \ \ V MmN
AT T T LV

ROP,

\

\/

oL

My Y

/

\-

I~

WZaiN

N fLA

/

U

AN
\|

/

A

/’\

L=~

N

/N

\—\i

7700

7750

7800

7850

7900

7950

8000

8050

8100

8150

8200

7724

7819’

7914

8009’

8104

8199’

89.66°

91.36°

90.31°

90.86°

90.09°

90.22°

89.36°

91.73°

90.23°

87.79°

87.27°

86.21°

6742.20'

6741.35'

6739.97

6739.00'

6738.21'

6737.95'

1456.01'

1550.91"

1645.79'

1740.77"

1835.76"

1930.72"



N

AL

./\‘“/\/ "’.v‘

A

= e s e R A FAYAY A NPT

Uiy

\

)/\/—-J
N \\”

N

I\-\

N

[T
M

I\

{l

J

N
IO

\

~

M

N

\ \/A“

F 1NN -

\
v

J"\.l I‘\MV‘\/—A—M

/'\..

/|

8250

8300

8350

8400

8450

8500

8550

8600

8650

8700

8750

8294

8389’

8484

8579’

8674

88.77°

88.12°

88.40°

91.70°

90.15°

85.94°

85.13°

87.07°

90.86°

89.67°

6738.79'

6741.37"

6744.25'

6744.17"

6742.64'

2025.65'

2120.51"

2215.40'

2310.36'

2405.28'



< S
} Y
{ 3
1\ 3
2 J
A
U ¢
‘5 —
-
JERY
_
7
L __i
.'/-/ "\
\ Ry
( {
C /
PRN
<';:Z -
)
(\"(
P
= §
>
GR(‘j\ 4
1
—-RORA
A
)
Z
)
‘{\
v}
Z
SK
91
s. — —
y 112
‘/%_——
<
)
1
3
4
2
LR
9““‘2
1 <
p—
P
J!
¢
k/
O/
3
N
=Y

8800

8850

8900

8950

9000

9050

9100

9150

9200

9250

9300

9054'

9149

9244’

8769’

8864

8959’

90.65°

90.95°

90.89°

91.54°

92.22°

90.31°

90.86°

89.68°

87.19°

86.51°

86.76°

86.36°

6741.97"

6740.65"

6739.12'

6737.11"

6733.99'

6731.89'

2500.21"

2595.14'

2690.12'

2785.07"

2879.99'

2974.92'



Bl

2

ARN

/

g

AV SN

—_ v

N~

AR~

N

\A

&R PA

3
) i
)

L~
™~

—_——

%
|
[

J"

\;\

N
\|
ll
l
%

A
™/

s

"\

AO‘»/\I ,A P

9350

9400

9450

9500

9550

9600

9650

9700

9750

9800

9850

9434'

9529'

9624

9719’

9814

9339’

90.86°

90.37°

91.42°

91.29°

91.82°

90.59°

85.31°

85.74°

88.46°

88.39°

89.64°

89.74°

6730.92' 3069.83'

6729.90' 3164.72"

6728.42 3259.68'

6726.17" 3354.65'

6723.60 3449.60'

6721.60' 3544.55'



%
i T
______.—\
{4 — 9900
fi 9909" 89.20° 88.29° 672177 3639.54'
{
{f(
Vi
{
- 9950
Sl\ ————
k
N\
2 1000011 5004 88.73° 86.92° 6723.49°  3734.51"
\
QR
Y
i } 10050
<
\E’ B
——
>
~ T 1
i/ 10100  |10099" 90.68° 88.46° 6723.98  3829.50"
—
=
B
7
10150
8_;_—_'—;)
/7 10194' 90.37° 89.62° 6723.11°  3924.48"
10200
)\> PGRC
C &
} AN ROPA
w(
/k/
= 10250
(< [
4 T
= it
S
\& ;5 10289' 90.68° 91.54° 6722.24°  4019.39"
< - 10300
f 21
N
S s
7%
\)
\>\ o 10350
(\——_-
—¥
40
/\} 10384' 91.57° 90.66° 672037  4114.25'
& 3 10400
)
Yy v




/

AVAY

\|J

/N

i/

W

N e~ S e [ TN

=

r\_‘

L]

I~

[\
~

‘L.

q_

[ A

/\/’

™~

L =~

\!'

NN

e

10450

10500

10550

10600

10650

10700

10750

10800

10850

10900

10950

10479

10574

10669

10763

10859

10953

90.80°

91.85°

90.90°

90.34°

89.41°

90.99°

89.77°

89.22°

87.58°

86.45°

87.60°

86.94°

6718.41'

6716.21'

6713.93'

6712.91'

6713.12'

6712.79'

4209.18'

4304.12'

4399.09'

4493.06'

4589.04'

4683.02'



. )
\
3 t
’y {
— 11000
} j
M
N 2
AN
4
6 11050 11048' 91.42° 86.72° 6710.80' 4777.97"
7
N
!
\
]
) 11100
{
T TT- TD @ MD 11,116' |11116' 91.42° 86.72° 6709.11'  4845.93'
Avg Rate of Penetration Depth
_ PRopa it Depth Inc. Azi. TVD V.S.
500 feet per hr 0
PCG Gamma Ray
PGRC
0 api 300
MD Detail Log 1:240 \oble Eneray
Wells Ranch AE05-63HN
H&P 343
T6N-R62W
PCG Gamma Ray
PGRC
0 api 300
Avg Rate of Penetration Depth
__RopA it Depth Inc. Azi. TVD V.S.
500 feet per hr 0
JJ b
|, —
L
.\\/
=+
\ <
L [ —
— \\\
~4
R RS
— == ({ —
 S——— =] 3050
— ’{,;—_ B




3079’ 13.07° 91.46° 3070.68' 73.31"

3100

L —

= BRe —’—)‘L_ROPA

—_—
—
e ——
— —— —— —_——— 7
—_—— ____\3
P

} /
« A 3150
P

L 2-— T 3173 13.84° 80.67° 3162.11' 95.08'

1/

\

— e — T

— 4
— — —1
— —
/____
i [ ———
= 3200

|

—— 3250

o —

———

— 3268' 13.68° 80.17° 3254.39' 117.46'

— —
=
—
-
Rl
—_
—_—
T
—
—_—
___.—/‘
L —




——
—_——
~— — N
—
) ]
—
-
-
[
~
=~ —

—

3300

——_— ___—\ —— e — ]
/
J 4

{ 3350

—_— o
[
[

"

—]
L PGRC SR 3363 11.44° 71.08° 3347.12° 13759
)
-
— —
D)
P2
~ —_ ~
7
=~ -~ 9
—_— -
| ==
L
=~ ,
= v e 3400
—
-
—

—_——
——

—— -

— = —_— ]
——

| TN~

\-b
n —— 3450

T
i
_/ 3458 8.33° 66.42° 344070' 15299

'|
|

—

\

T r———

7

v = 3500




IV
\

— —— —_

—
—— e

|— =1

—_—

——

P
7
S
—-_\
/'/
/'/-/
Pt
{'\-\
—_———
v
/”/
-} =
~—
~—
/’/
7
b — ’d'

PGRC

‘\/~———s.__/\ ,

L —

I
)

= -\\
L
- —
—
L~
4
\~~
—_
\-\\
]
By
o
<]
—
——
B
/—/
-
4
"~

3550

3600

3650

3700

3553

3648'

6.32°

4.08°

61.43°

65.75°

3534.92

3629.52

164.05

171.84'



Py

—

— —

JE—
—
”- _—
[ — ——————__ -
i
\\
. — =
L e f— — . —_—
=‘_—§_
— —
S
——
r— — — "
. el
> 1 — e | —— ]
/’r
/)
—
L — _—
‘-—————_r
.\\.\
—
nN
a
p—
_——’——
| ——
<
4
\\
-5\
‘\
\\
a
]
T
.
1
s -

ity
|
|

~—_ | — ~_

 —

- —

GRC

1
—_—
RO
—~—
- \l
/‘//
—
(4
———
~
/j
el
-
<
~~
~
—/
-~
/
AR
T ——

o ]

«E
—_— T
-
>
i
/
S
N\
—
a— T
r~
'
—

3750

3800

3850

3900

3743'

3838

3933

2.96°

0.33°

0.76°

43.68°

39.15°

325.69°

3724.34'

3819.30

3914.29'

176.71"

178.64'

178.48'



3950

—
. |
____———"""'
<
-
_
/
-/ —
— I
=
1]

——
—
L ——
| ——
| =]
— f—
Fa
—_—
——
——
——
L —
—

4000

—
Ll—
Lo ——
— —_——— —
—
P
\—_____
— —
==
—
< — — —
— =
™ — —

|
I
l

———

\ -
_—___ T
—_\——
—_———
,——
—_———
| — —
L —

| —

I\

4050

=
~N
/J
—
| | e e =]
—_——
>
/
_// I
<
o ——
\\—‘
L —
/'—/
<
§§_~
S =
/
K
— —
A

b —

—P

bRC

—

—— ROPA

4100

4150

4028'

4123'

111°

0.90°

302.82°

300.91°

4009.28'

4104.27

177.38'

176.00



l,/\

——

A~V

[
|

——

——
—_— T
J
a1
- T—
~
V4
—
’\\\
___————‘>
<
—.
\55\\
—‘J
—
=~
—-"’ —
——
/
\\§~\
7
S s
——‘_——-—
¢
\\5‘
> I -
R ) R
N -
_— L\———
/J
1
r\s-

—
——— | —_ L
—_——
——
-4 —— ]
L —

—— —1

—— o

L e —

—_—

L —

GRC

4200

4250

4300

4350

4218'

4313

111°

0.68°

301.58°

290.98°

4199.25'

4294.24'

174.60

173.31"



—

/
/

|\

>

o

LY

|
‘\:’J’h,/

\\

/\f\

, \ /\\,/\‘

—_—

—— = =
——

4400

4450

4500

4550

4600

4408'

4503'

4598'

0.65°

0.52°

0.50°

247.66°

259.46°

210.83°

4389.23'

4484.23'

4579.23'

172.29

171.36'

170.71"



170.13"

0.44° 280.02° 4674.22'

4693'

169.75

0.96° 356.49° 4769.22'

4788'

4650

4700

4750

4800

— ]

—_——

PR

> -
WANA

\/\/\,
V

AN

HAN A

LA/

{m

\}

w1\
N \

OPA




169.62"
169.54'

4864.20'
4959.18'

353.14°
359.05°

1.33°
1.03°

4883
4978'

4850
4900
4950
5000

_
|
Y B
~ A \l\/ ‘

~—
e —
—— —
| =

\(/ P —I\/ \/\ v ¥

\
|
|
__
_’ /1 / \ 1A 'Vaa \/\./\L \ ~ LN \
,__
|

\/f\/ v

7
LS

[ ——

— —_——
i




L o>
—r
"—; p—
— RQPA /
\\\
<
'/
) /
A
Ve
(.
)
-~
; \.7
——/
<
~N
} i
=
N
&
k\k
~>
)
Y
{
\
>
g
L ?
‘/)
\
\-~‘\
————_—“‘1
7
P
'/
7
\
_—"\
r—
J/
N
/
b
L~
)
’—/
=
rd
<
=
<
g\ :
~N
4//
<
=
{
)
~
N
>
<
~
/
>
N
14
=
~—__|
&_\
R
//
—
\.\.
_—
<~ -\ T
/’
\\
\/\
>
-

5050

5100

5150

5200

5250

5073'

5168

1.27°

0.29°

12.78°

85.00°

5054.16'

5149.15'

169.82

170.32



<1% 5263' 0.25° 51.23° 5244.15' 170.73"

/N

/
\d

P L PGRC

5300
C \ )
™~

r(\‘
A

~
<
L
/
L
— ~ ynll
1 / T
¢
/
I
J
.{ —
— 5350
q — 5358" 0.20° 32.13° 5330.15 17099
<77
>
g -
— —
— LN
"\ |
=~
<~ —
<
A
[ ﬁ
/
\/
5
-
4
a 5400
e
\ e — ——
— T I
N
>
7
\ /
\
—
<
>
<
(
- 5450
> 5453 1.24° 239.84° 5434.14' 17017

\

W

AN

/

~/ \\
=T N\

M\

\



’—/
—//
( <]
>
/S
| pore. S
ﬂB :
ROFA__/’(\,
>
e
) )
”
\ <
AN
/
<’
\\
)}
) /
) S
) \
N
L ~|
Ve
e
-~
5 )
)
3
b
N
~
~ N
-~
) .
/
( \
__: _
_—— A
/.//
>
<
\5—
=
{ \
(\
R r\/
| >
)
\\
>
) >

— —

Y

5500

5550

5600

5650

5700

5548'

5643'

1.72°

1.20°

268.54°

268.59°

5529.11'

5624.08'

167.84'

165.42



( )
/
L /
______/‘
_ 7 L
AN
N
C
( N
f ~
<\
//
J
\
/\
-—
( /
\‘
/
Q| <
P4
i
( 1
_FGFk;)
I d
ROF _/‘\k
7
~N
AN
—— —~—
<71 ]

|
\
] Y \‘!\"‘\,/‘_\\_,\_Pf Y

b N

AN

~

TN

- -~

~A “\/NNV/\ WWV—\/\_’/\/

e~ —~— T~ —~_

5750

5800

5850

5900

5738'

5833

1.37°

1.19°

233.62°

235.82°

5719.06'

5814.03'

163.49'

161.73"



,_——-—./-‘_'\

7~

\/

PGRC

X.—.’\.

3 \
/
5 \
>
N
]
/
AN
§ ;
% |
/
; ;
|
% ]
;
é (
? /
\
{
|
|
]
|
|
|
[
\3
/'
3 ,

5950

<Run 200>

6000

6050

6100

5928'

6017

6065'

6112'

1.55°

1.30°

2.67°

8.35°

263.21°

285.35°

72.93°

78.77°

5909.01"

5997.98'

6045.97"

6092.73"

159.61'

157.45'

158.01"

162.43"



g |
\
s \
|
$ \.
[,
|
!
i |
: |
’ \
§ )
: s
l> |
¢ )
\> ‘\
{, //>
{ /i
<’> (
:
|
|
i
— PGRC —/\
ROPA<>—/(\
S S
Vi
i
|
% :
|
ClS
//
{ /
i
2 )
\\\\.
'/
S
S|
l
/
? h
\
!
\\.s
A
N
i T

6150

6200

6250

6300

6350

6160’

6207

6255'

6302'

6350'

14.47°

20.12°

23.78°

25.74°

27.76°

78.94°

79.51°

78.13°

79.92°

86.25°

6139.76'

6184.62

6229.13'

6271.81"

6314.68'

171.80'

185.59'

203.29'

222.72'

24421



AN Mo

(-

/

\ /S S~

o
Y
N

bRC

o)
[©]

B

N/

\

/._.____’\.\

NJ

I~

\/ N—~

P \—w-/\/\/«v\/'\/'\/\f\/"""’\/\/‘\f"\/‘\r/\’lE i e Naakt

6400

6450

6500

6550

6397

6445'

6492'

6540’

31.19°

35.12°

37.99°

39.80°

88.51°

88.54°

88.65°

92.86°

6355.59'

6395.77"

6433.52'

6470.88'

267.33'

293.57"

321.56'

351.66'



\
\l

\

/\

NJ

AAY

N/

AT YT

A~ ~L
IS\

PGRC

ROPA—(’ N

NS

~. |7
\N YT

A

\Va A

- —

[
\\'\/‘(\/

6600

6650

6700

6750

6800

6587

6635'

6682'

6730’

6777

43.82°

47.52°

51.08°

55.98°

59.83°

93.41°

89.90°

89.02°

89.26°

89.69°

6505.91"

6539.45'

6570.09'

6598.61"

6623.58'

382.87"

417.13"

452.74'

491.33"

531.13"



\=

RS

=/

SN

(Wl

WA M,

\.-——v/’_/\

|

™~ —

/

e A\

\\V\’\J‘/\\/\

~\

/\_\AA/"‘
WA

\A,A_/'./\/"'

I RAA

b— PGRC

~ N

DPA ———/

\’.\NA‘/

/\_/""s

‘/M\\/\/—\/\\ /x(\’\/\\/\fﬁ /\/\f\ f\ Na f/\

\‘/\ N\

6850

6900

6950

7000

6825'

6872'

6920

6967

7015'

63.45°

65.76°

67.98°

68.50°

73.40°

86.33°

86.53°

87.97°

90.04°

89.69°

6646.38'

6666.54'

6685.39'

6702.82'

6718.48'

573.35'

615.78'

659.92'

703.56'

748.90'



A/

M

\a
/

™M

V" W\
\_/

\\A\/\

\|[/

/‘\—.—-/“\

AN

MV S

Mo

/

\/

Nmﬂ%\\ﬁ”\”ﬁ

7050

7100

7150

J Casi

<Run 300>

7200

7062'

7113

ng Set @ 7,157"

80.14°

86.21°

89.01°

89.47°

6729.23'

6735.29'

794.62'

845.22'



P

M —— T ~—~~

7
s

3 W
A
<S (/"’
>

L alia 4
~

\‘
i/
!
/\
[
;S
>
{1’
{
(\
f;
)
y

—RO

PA

7250

7300

7350

7400

7450

7250'

7345'

7440'

89.08°

88.80°

90.25°

88.87°

88.17°

88.60°

6740.92'

6742.67"

6743.46'

982.07

1077.05'

1172.05



1279.03"
1361.02

90.59 89.35 6742.68
90.22 89.08 6742.10

7547
7629

7500
7550
7600
7650

\r.l\l/

—~_r — ~ -~ ] ./ \ N YV N 4*.}\/ - .
—~ — — -~ W\j\/}/\/‘\l\//&\/> I/\I))\ \(\/\I\/\f\}\}\l - N oA~ \ v /\—I/)\/.\J\()/I"\l, o~~~

/\z\ Vv




1456.01'

89.66° 89.36° 6742.20'

7724

1550.91"

91.73° 6741.35'

91.36°

7819’

7700

7750

7800

7850

7900

—_—

~

[ D

]

J\

EANANAN




A\

N\

PGRC

A

n

A

ROPA

VALY

N\, /" V

N\

VA \ VAR MO\
A_\V ~/

7

AN

pJ

A

hAR /\,\f/‘/‘/

AN

/

WA

rga
\\

7

O
AV VA

k4

77N
\,—\/Af\,f,{/ N\~ ,3\"9%

.

A ML AA

!

/
Mﬁ” T

/N

\

\\Ql< N

7950

8000

8050

8100

7914

8009

8104

90.31°

90.86°

90.09°

90.23°

87.79°

87.27°

6739.97

6739.00'

6738.21'

1645.79'

1740.77"

1835.76"



n/

RC —

ROPA <

AY

\V_/\

-

A AaTWWNA VIV ek RS Bt I

-

I e
RUAAY 2NV, i 1\

AN

N
A

L~~~

p
~d

Vi VY

PaS
AN

f——
N\

8150

8200

8250

8300

8199’

8294

90.22°

88.77°

86.21°

85.94°

6737.95'

6738.79'

1930.72"

2025.65'



] <
l
} 2> 8350
) }
\ ~
/
(
)
7 .
/
\.' 8389' 88.12° 85.13° 6741.37' 212051’
N
- ‘> 8400
PeRA—}"§
7 j>
‘k\ PROPR
I g
é,
3
X
2
,I 8450
ki\%
7

N/

z,

/‘V\A

\\/

<
5—
g
8484 88.40° 87.07° 6744.25' 2215.40'
[
E

8500
/
|
E>
;>
’27
W
b
X
[
\}
\b
T 8550
)




2310.36'
2405.28'

6744.17"
6742.64'

90.86°
89.67°

91.70°
90.15°

8579’
8674

2500.21"

90.65° 90.86° 6741.97

8769’

8600
8650

8700
8750

[\
I\
AN e VN AMA A AN I

Y —— — — — — — — —

~N—— N / TN — L

PGRC —




2595.14
2690.12

89.68° 6740.65'
87.19° 6739.12

90.95
90.89

8864
8959

8800
8850

8900
8950

’
e =T

~N-

[
_e—
<]

;

SV

oy AP NAV
A\r\

/\\/\

=R
/
L —
I~

~— 1

0000




,_.,\
A T

A

— e e |
AR A
T \-an oo

-

PN

SV

~
A

g

A A

—— —

PGRC

chr_-gd

——

/

A

v

/

9050

9100

9150

9200

9054

9149’

91.54°

92.22°

86.51°

86.76°

6737.11'

6733.99'

2785.07"

2879.99'



L ~——

T~ —t

v

\/

PGRC

—ROPA

1

YA
| “T\'\N’\ﬂ SN A

9250

9300

9350

9400

9244'

9339’

9434'

90.31°

90.86°

90.37°

86.36°

85.31°

85.74°

6731.89'

6730.92'

6729.90'

2974.92'

3069.83'

3164.72"



’s\__\/\/~_..~/~\r\~/

NS
—

Ia N

W

\__ | ——F

~—

9450
9500
9529' 91.42° 88.46° 6728.42 3259.68'
9550
9600
9624 91.29° 88.39° 6726.17" 3354.65'
9650




N\

—
N
/-—\

M

o

7\

=

S~ s —

AV VT yv4
v/\

eV

._/\/\/‘\J ~=
L~ —

N\ AL
/
|

\/"l

V-~

PN
\
-
|
|
|
\

AN
~v

P

5RC

ROPA

R Nl

9700

9750

9800

9850

9719’

9814

91.82°

90.59°

89.64°

89.74°

6723.60

6721.60'

3449.60'

3544.55'



V|VV W

) LV .
v
\

Lt

\V/

AT
NV

~——
A

—_t—~
SN

A
A\

O e %%

M
V4
[
\
1
v

MWW
~ X\ ,-\’,_—~_,~\-'h\

e g

v

MAAN\A

N T N

l’\/ W

|

)

|

o
(@)
0
(@]

N
[
/
/

—

OPA

\AQ
n
\
!

9900

9950

10000

10050

9909’

10004

10100

10099

89.20°

88.73°

90.68°

88.29°

86.92°

88.46°

672177

6723.49'

6723.98'

3639.54'

3734.51"

3829.50'



,
A /
v

L~

[~
A\

N

i—\l/ i

d
—\N—

A
)
/
L _J
ﬁ?
M
>
s/ .f
> \
/
b1 l)
S
J
C
/
\
|
(
)
/
/(%\
<
7
7
Loy
A\
% \.\~
p
[
”__J
z //—
(
{
\
/
)
[
|
1y
; )
Q\

Vol
‘-\/v’\/ Ji

10150

10200

10250

10300

10194

10289

90.37°

90.68°

89.62°

91.54°

6723.11'

6722.24'

3924.48'

4019.39'



e

PGRC

— ROPA

Y NWa %

\ /
\VI

{3 o

\ﬁ_/ V\.\_/

10350

10400

10450

10500

10384’

10479

91.57°

90.80°

90.66°

89.77°

6720.37"

6718.41'

4114.25'

4209.18'



AN

/

\.\

— PGR
7

ROPAX

A

A VAN

) /-\.‘A-\\/f

—— e ———

\Ya %4

AN L L

'\M\/\\ql/\’f\/

N rw”"w—/

A — ]~ | —— A A

WY T “’”‘\/\W‘\-J\,\M\

10550

10600

10650

10700

10750

10574

10669

91.85°

90.90°

89.22°

87.58°

6716.21'

6713.93'

4304.12'

4399.09'



AN

PGRC
ROPA \
I3
s
>
|<
RS
-
/]
X
% \
/)
s
>
(3
/5
- t
l
/
|
o
|
)
<
(
F
Prg
7
/
\S ,
|
T ]

- — T —— = —

10800

10850

10900

10950

10763

10859

10953

90.34°

89.41°

90.99°

86.45°

87.60°

86.94°

6712.91'

6713.12'

6712.79'

4493.06'

4589.04'

4683.02'



¢ )
? I
|
l
|
- 11000
<
|
!
I
I
4 ——
g -~
(
i )
RS
N
N
\?/V- PGRC
11048' 91.42° 86.72° 6710.80" 4777.97
— __% 11050
I
I
]
I
I
|
I
|
I
I
I
|
{ 11100
}
[
L
_~. D@ MD 11,116' 11116' 91.42° 86.72° 6709.11" 4845.93'
Avg Rate of Penetration Depth
__ RoPa ft Depth Inc. Azi. TVD V.S.
500 feet per hr 0
PCG Gamma Ray
PGRC
0 api 300
4 HALLIBURTON

DIRECTIONAL SURVEY REPORT
Noble Energy

AAT e ™ e el AFAIM A~AS1TINT



0.00
627.00
718.00
812.00
904.00

997.00
1089.00
1183.00
1277.00
1370.00

1464.00
1559.00
1654.00
1749.00
1844.00

1939.00
2034.00
2129.00
2224.00
2319.00

2414.00
2509.00
2603.00
2699.00
2794.00

2889.00
2984.00
3079.00
3173.00
3268.00

3363.00
3458.00
3553.00
3648.00
3743.00

3838.00
3933.00
4028.00
4123.00
4218.00

4313.00
4408.00
4503.00
4598.00
4693.00

4788.00
4883.00
4978.00
5073.00
5168.00

5263.00
5358.00
5453.00
5548.00
5643.00

5738.00
5833.00
5928.00
6017.00
6065.00

6112.00
6160.00
6207.00
6255.00
6302.00

AP AN

0.00
0.00
0.62
0.34
1.02

0.91
1.18
1.06
0.70
1.18

1.18
1.34
1.40
1.19
0.68

1.06
1.07

1.03
1.08

0.95
3.17

6.62
9.02

12.24
13.15
13.07
13.84
13.68

11.44
8.33
6.32
4.08
2.96

0.33
0.76
1.11
0.90
1.11

0.68
0.65
0.52
0.50
0.44

0.96
1.33
1.03
1.27
0.29

0.25
0.20
1.24
1.72
1.20

1.37
1.19
1.55
1.30
2.67

8.35
14.47
20.12
23.78
25.74

A =

0.00
0.00
201.12
163.50
198.55

215.46
205.34
212.90
310.06
297.72

279.65
281.16
277.59
283.10
224.13

223.74
234.01
154.41
151.07
143.66

149.08
124.56
108.73
105.22
105.41

98.47
91.28
91.46
80.67
80.17

71.08
66.42
61.43
65.75
43.68

39.15
325.69
302.82
300.91
301.58

290.98
247.66
259.46
210.83
280.02

356.49
353.14
359.05
12.78
85.00

51.23
32.13
239.84
268.54
268.59

233.62
235.82
263.21
285.35

72.93

78.77
78.94
79.51
78.13
79.92

P

0.00
627.00
718.00
812.00
903.99

996.98
1088.96
1182.94
1276.93
1369.92

1463.90
1558.88
1653.85
1748.83
1843.82

1938.81
2033.79
2128.78
2223.77
2318.75

2413.74
2508.67
2602.46
2698.00
2792.11

2885.47
2978.16
3070.68
3162.11
3254.39

3347.12
3440.70
3534.92
3629.52
3724.34

3819.30
3914.29
4009.28
4104.27
4199.25

4294.24
4389.23
4484.23
4579.23
4674.22

4769.22
4864.20
4959.18
5054.16
5149.15

5244.15
5339.15
5434.14
5529.11
5624.08

5719.06
5814.03
5909.01
5997.98
6045.97

6092.73
6139.76
6184.62
6229.13
6271.81

ANAA A O

138.24 E
153.46 E
164.36 E
172.04 E
176.81 E

178.68 E
178.50 E
177.37 E
175.95 E
17453 E

173.22 E
17219 E
171.27 E
170.64 E
170.06 E

169.66 E
169.48 E
169.33 E
169.55 E
170.02 E

17042 E
170.67 E
169.87 E
167.56 E
165.14 E

163.23 E
161.50 E
159.41 E
157.24 E
157.78 E

162.18 E
17149 E
185.21 E
202.81 E
222.13 E

P —

0.00

137.59
152.99
164.05
171.84
176.71

178.64
178.48
177.38
176.00
174.60

173.31
172.29
171.36
170.71
170.13

169.75
169.62
169.54
169.82
170.32

170.73
170.99
170.17
167.84
165.42

163.49
161.73
159.61
157.45
158.01

162.43
171.80
185.59
203.29
222.72

AAA AA

TIE-IN
0.00
0.68
0.43
0.83

0.33
0.35
0.20
1.43
0.56

0.39
0.17
0.11
0.26
1.08

0.40
0.20

0.20
0.15

0.17
2.46

2.24
2.53

3.64
1.92
0.09

0.21

3.14
3.38
2.22
2.39
1.83

2.77

0.53
0.22
0.22

0.48
0.52
0.19
0.44
0.56

1.01
0.40
0.34
0.38
1.28

0.17
0.09
1.49
0.91
0.55

0.83
0.20
0.78
0.67
7.98

12.13
12.75
12.03
7.70
4.46



LVoVvV.Uu
6397.00
6445.00
6492.00
6540.00

6587.00
6635.00
6682.00
6730.00
6777.00

6825.00
6872.00
6920.00
6967.00
7015.00

7062.00
7113.00
7250.00
7345.00
7440.00

7547.00
7629.00
7724.00
7819.00
7914.00

8009.00
8104.00
8199.00
8294.00
8389.00

8484.00
8579.00
8674.00
8769.00
8864.00

8959.00
9054.00
9149.00
9244.00
9339.00

9434.00
9529.00
9624.00
9719.00
9814.00

9909.00
10004.00
10099.00
10194.00
10289.00

10384.00
10479.00
10574.00
10669.00
10763.00

10859.00
10953.00
11048.00
11116.00

.10 0V.L9 LVOo414.V0

31.19 88.51 6355.59
35.12 88.54 6395.77
37.99 88.65 6433.52
39.80 92.86 6470.88
43.82 93.41 6505.91
47.52 89.90 6539.45
51.08 89.02 6570.09
55.98 89.26 6598.61
59.83 89.69 6623.58
63.45 86.33 6646.38
65.76 86.53 6666.54
67.98 87.97 6685.39
68.50 90.04 6702.82
73.40 89.69 6718.48
80.14 89.01 6729.23
86.21 89.47 6735.29
89.08 88.87 6740.92
88.80 88.17 6742.67
90.25 88.60 6743.46
90.59 89.35 6742.68
90.22 89.08 6742.10
89.66 89.36 6742.20
91.36 91.73 6741.35
90.31 90.23 6739.97
90.86 87.79 6739.00
90.09 87.27 6738.21
90.22 86.21 6737.95
88.77 85.94 6738.79
88.12 85.13 6741.37
88.40 87.07 6744.25
91.70 90.86 6744.17
90.15 89.67 6742.64
90.65 90.86 6741.97
90.95 89.68 6740.65
90.89 87.19 6739.12
91.54 86.51 6737.11
92.22 86.76 6733.99
90.31 86.36 6731.89
90.86 85.31 6730.92
90.37 85.74 6729.90
91.42 88.46 6728.42
91.29 88.39 6726.17
91.82 89.64 6723.60
90.59 89.74 6721.60
89.20 88.29 6721.77
88.73 86.92 6723.49
90.68 88.46 6723.98
90.37 89.62 6723.11
90.68 91.54 6722.24
91.57 90.66 6720.37
90.80 89.77 6718.41
91.85 89.22 6716.21
90.90 87.58 6713.93
90.34 86.45 6712.91
89.41 87.60 6713.12
90.99 86.94 6712.79
91.42 86.72 6710.80
91.42 86.72 6709.11

45.22 N
44.32 N
42.69 N

44.34 N
48.43 N
53.83 N
60.33 N
67.73 N

74.19 N
75.90 N
75.46 N
75.02 N
74.58 N

77.17 N
82.39 N
87.96 N
93.66 N
100.56 N

107.97 N
112.78 N
115.39 N
117.02 N
117.53 N

119.17 N
123.14 N
126.96 N
128.56 N
127.59 N

125.77 N
125.41 N
126.25 N

£9490.90 L
266.65 E
292.89 E
320.87 E
350.99 E

382.27 E
416.58 E
452.20 E
490.78 E
530.59 E

572.79 E
615.16 E
659.25 E
702.89 E
748.25 E

793.97 E
844.58 E
981.44 E
1076.39 E
1171.34 E

1278.32 E
1360.31 E
1455.30 E
1550.28 E
1645.26 E

1740.23 E
1835.14 E
1929.98 E
2024.75 E
2119.43 E

221416 E
2309.11 E
2404.10 E
2499.09 E
2594.08 E

2689.02 E
2783.86 E
2878.64 E
2973.44 E
3068.19 E

3162.89 E
3257.75 E
3352.68 E
3447.63 E
3542.61 E

3637.59 E
373249 E
3827.40 E
3922.38 E
4017.37 E

4112.33 E
4207.31 E
4302.28 E
4397.21 E
4491.08 E

4586.94 E
4680.83 E
4775.67 E
4843.53 E

267.33
293.57
321.56
351.66

382.87
417.13
452.74
491.33
531.13

573.35
615.78
659.92
703.56
748.90

794.62
845.22
982.07
1077.05
1172.05

1279.03
1361.02
1456.01
1550.91
1645.79

1740.77
1835.76
1930.72
2025.65
2120.51

2215.40
2310.36
2405.28
2500.21
2595.14

2690.12
2785.07
2879.99
2974.92
3069.83

3164.72
3259.68
3354.65
3449.60
3544.55

3639.54
3734.51
3829.50
3924.48
4019.39

4114.25
4209.18
4304.12
4399.09
4493.06

4589.04
4683.02
4777.97
4845.93

r.cr
7.67
8.19
6.11
6.67

8.59
9.31

10.22
8.23

9.74
4.93
5.39
4.24
10.23

14.41
11.94
2.14
0.79
1.59

0.77
0.56
0.66
3.07
1.93

2.63
0.98
1.12
1.55
1.09

2.06
5.29

1.36
1.28

2.62
0.99
0.76
2.05
1.25

0.69
3.07
0.16
1.43
1.30

211
1.52
2.62
1.26
2.05

1.32
1.24
1.25
1.99
1.34

1.54
1.82

0.00

CALCULATION BASED ON MINIMUM CURVATURE METHOD

SURVEY COORDINATES RELATIVE TO WELL SYSTEM REFERENCE POINT
TVD VALUES GIVEN RELATIVE TO DRILLING MEASUREMENT POINT

VERTICAL SECTION RELATIVE TO WELL HEAD

VERTICAL SECTION IS COMPUTED ALONG A CLOSURE OF 88.20 DEGREES (GRID)
A TOTAL CORRECTION OF 7.72 DEG FROM MAGNETIC NORTH TO GRID NORTH HAS BEEN APPLIED

HORIZONTAL DISPLACEMENT IS RELATIVE TO THE WELL HEAD.

HORIZONTAL DISPLACEMENT(CLOSURE) AT 11116.00 FEET
IS 4845.93 FEET ALONG 88.20 DEGREES (GRID)

Date Printed:17 April 2013




