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MWD Run Number 100 200 300
Date run completed 30-Sep-13 01-Oct-13 04-Oct-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) 982.00 5,938.00 7,054.00
Log End Depth (MD, ft) 5,938.00 7,054.00 10,976.00
Drill or Wipe Drill Drill Drill

Drill/Wipe Start Date and Time

28-Sep-13 23:13

30-Sep-13 15:00

02-Jan-13 18:41

Drill/Wipe End Date and Time

28-Sep-13 23:13

01-Oct-13 08:46

04-Jan-13 01:29

Min Inc (deg) @ Depth (MD, ft)

0.15 @ 1,184.00

1.20 @ 5,942.00

85.29 @ 7,089.00

Max Inc (deg) @ Depth (MD, ft)

16.01 @ 2,599.00

80.71 @ 6,999.00

92.49 @ 8,037.00

Bit TFA(in2) / Bit Type 0.75/ N/A 0.86 / N/A 0.55/PDC
Flow Rate (gpm) 600.00 542.28 300.83
Max AV (fpm) / CV (fpm) @ MWD N/A | N/A N/A I N/A N/A 1 N/A
Fluid Type Fresh Water Gel Fresh Water Gel Fresh Water Gel
Density (ppg) / Viscosity (spqt) 8.70/29.00 9.50/43.00 9.35/38.00
Filtrate CL (ppm) 1,600.00 2,400.00 2,200.00
pH/ Fluid Loss (mptm) 12.10/61 10.50/8 9.90/10
PV (cP) / YP (Ihf2) 3/2.00 13/13.00 10/8.00
% Solids / % Sand 2.50/1.00 6.40/0.20 6.00/0.15
% Oil / Oil:Water Ratio N/A | N/A N/A I N/A N/A 1 N/A
Rm @ Measured Temp (degF) N/A @ N/A N/A @ N/A N/A @ N/A
Rmf @ Measured Temp (degF) N/A @ N/A N/A @ N/A N/A @ N/A
N/A @ N/A

Rmc @ Measured Temp (degF)

N/A @ N/A

N/A @ N/A




Max 1001 1emp (aegr)/ source 141./0/ FCM 16Z.0U/ FCLWV 215.4U0/ FCM
Rm @ Max Tool Temp (degF) N/A @ 141.70 N/A @ 162.80 N/A @ 213.40
Lead MWD Engineer Kyle Wass Kyle Wass Kyle Wass
Customer Representative Jim Turner Jim Turner Jim Turner

SENSOR INFORMATION

Downhole Processor Information

Tool Type PCM PCM PCM
Software Version 5.84 5.84 5.84
Sub Serial Number 11342302 11342302 11744846
Insert Serial Number 11620297 11620297 11620297

Date and Time Initialized
Date and Time Read

28-Sep-13 17:47
01-Jan-70 00:00

01-Jan-70 00:00
01-Oct-13 15:40

01-Oct-13 22:21
04-Oct-13 11:24

ECMB SW Version

N/A

N/A

N/A

Directional Sensor Information

Tool Type PCDC PCDC PCDC
Distance From Bit (ft) 57.00 55.00 64.00
Software Version 6.21 6.21 6.21
Sub Serial Number 11342302 11342302 11744846
Sonde Serial Number 10859920 10859920 10859920
Sensor ID Number N/A N/A N/A
Toolface Offset (deg) 353.36 276.96 28.80

Gamma Ray Sensor Information

Tool Type PCG PCG PCG
Distance From Bit (ft) 50.53 48.55 67.12
Recorded Sample Period (sec) 10 10 10
Software Version 8.15 8.15 8.15
Sub Serial Number 11342302 11342302 11744846
Insert/Sonde Serial Number 12037423 12037423 12037423

REMARKS

1. All depths are calibrated to driller®s pipe tally and are

true vertical depth from the Drill Floor.

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

compression.

3. Critical annular velocities are calculated using the "Power Law"
modelforwater based fluids and the "Brigham Plastic'model for oil and

synthetic based fluids.

4_ All data presented is recorded data unless otherwice specified.

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

1:600 Log

PGRC (Gamma CG) and ROPA (Average Rate of Penetration)

Interval Resolution:

1.0 Tt

Interval Distance: 3.0 ft

1:240 Log
PGRC (Gamma CG):

Interval Resolution:

0.5 ft

Interval Distance: 0.6 ft

ROPA (Average Rate Of Penetration):

Intervsal Recoliitson-

N 5 ¥+




Interval Distance: 1.2 ft

6. Insite Version V8.0.0

WARRANTY

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 Correlation Log 1:600 \oble Enera)
Wells Ranch AE20-67-1HN
H&P 321
Sec. 20-T6N-R62WM
PCG Gamma Ray
PGRC
0 api 300
Avg Rate of Penetration Depth
koA #t | Depth Inc. Azi. TVD V.S.
1K feet per hr 0 oo
é 943" 0.00° 232.03° 942.94° -8.23
$ 950
&
~ = 100
— -
S S 1000 |999' 0.18° 302.70° 998.94° -8.31"
—— N PO T N\ ___ROA
? ] . —
= X i —
=2
_—__—1—_—(:: — B —— T
. | [=eee
::: _—) ==
\:; -_g: 1092' 0.31° 280.72° 1091.94' -8.68"
T e 1100




p—

== 1150

l\_ _./#\/\” /!'N'\

e 1184 0.15° 246.08° 1183.94' -9.03'

= 1200

I——

——————=—a 1250

e e | s

]

1276 0.50° 350.71° 1275.94' -9.23'

.\
Al

——==— 1300

| '—\\/q\,\/v\h\/“'\/}l\"\/—\/ﬂ\ — N—~A L~ A

S~ — —_
Pp—————
N
—
>
1350
<
‘S
_ 1369' 0.17° 240.60° 1368.94' -9.43'
=
N
N -
<
= 1400
~_]
<
~ ]

=== 1450

1461 0.59° 244.58° 1460.93' -9.96'

{14

————— 1500

= NUHAHANANU

e — — —— — — — ] 1550

e e o e e s 1556 1.73° 275.62° 1555.91' -11.82"

1600

—=-=§-__'-_

1650 |1651' 4.34° 252.56° 1650.77" -16.60'




1700

o e e e e e e e — — — = =
C [ —
.___—.--/
- ]
—

A

NV Y\

1750 1746 5.03 238.36 1745.46 -23.36

1800

i
—i\Iil./\
|

_— ===
— <
—

. — —]
== o e ———————

1840 6.55° 233.58° 1838.98' -30.84'

Ay

1850

N/

1900

S S =

1935 8.03° 231.63° 1933.21 -39.93'

1950

I
I
I
il
/ir\ AV N ~
[
Il
i
Vi

2000

1)

|
M\ ™M /J_\’IlL

GRC

v

£

— ROPA

2030’ 9.60° 223.20° 2027.09' -49.93'

2050

2100

\%

2125' 8.34° 211.07° 2120.93' -58.18'

-\

L

/

j

Y 2150
s

D

— 2200




\
|l

==
__——_F——_a~

R
!

(e 4)5

— 7

N

¢

i

il

I
M

Ll

Ind

A

<—

i
M
!

—_—— —

TANIEL

\WANER NN
i
Il
1

|
s

I
I
LIl

T
I

l
Il
I
I

|
AN

>
S s=—Ff— T

= —
—_— ]
_
<= S —
—_
——— — = ——
L — — — — _ —_—
Rl —| —
——_— — — — =
—_—
__'___:___S.S_.
!
R ="
= ___:—_/‘
—’—--;
s
<
—
—_————
—_——
=
f\\
e e — —
——— —_.—
F s ST ——
-
J—
-
R
-=_:=_7
) “___
~—
g == —
——
_____g:______ ~ —
7
N P
— —
N

Y
i
'

N\

1
|/
A

1
l
I"

/\|/|\/
|

——

ik

q A

v

'\

I
\]‘

|
I

‘.

AR

A\

Uy

|

2250

2300

2350

2400

2450

2500

2550

2600

2650

2700

2750

2220'

2315

2409’

2504

2599’

2693'

9.52°

11.37°

12.27°

12.85°

16.01°

14.46°

199.46°

187.06°

194.03°

194.56°

195.96°

195.78°

2214.79'

2308.22'

2400.23'

2492.96'

2584.95'

2675.64'

-63.54'

-66.28'

-68.69'

-72.56'

-77.42'

-82.72'




ey

—_——

i

2788 15.39° 195.96° 2767.44' -87.97'

L ——=Y
-

_)_

_ \

: == ¢
8

2800

—_

—_—

—

——

=

—_—_—_— _____Z.._. ———- 2850
[< : o
’_T_:_:
Q =
< .l
S <:’>_ 2883' 15.03° 194.20° 2859.11" -92.98'
— — 2900
-
2 — -
iyl
>
™~
N

A

| e ]

|
|
|
-
|
|
|

—= 2950
{ ~
/ <
—
k LN 2978' 14.20° 193.64° 2951.03" -97.32"
) -~
;\ -7
. 3000
PGRC ~A
e T
\\ ROPA__S2 i
R S s s s st e

3050

|I
|
|
I L\Jlf\ i
|
L
P\
|

3073 15.70° 200.61° 3042.82 -103.16'

|
vy

4

I

f— —— — _——=— =— e —— = o —
>

AV
|

1A

3100

3150

3168 14.79° 196.47° 3134.48' -109.67"

~

< 3200

~NA

— 3250

< 3263' 13.79° 196.96° 3226.54' -115.03'

- 3300




™\

:

™\ A
\"4

/N

PN

N

>
>
y
<
¢
$
{
<
e Syl A N A M
i
7
S
{
S
6

3350

3400

3450

3500

3550

3600

3650

3700

= 3750

3800

] 3850

3357

3452'

3547

3641

3736

3831

12.17°

9.96°

7.21°

9.43°

10.84°

10.34°

195.49°

192.47°

197.37°

200.92°

199.97°

196.39°

3318.14'

3411.36"

3505.29

3598.30"

3691.81"

3785.19'

-119.70'

-123.07'

-125.78'

-129.50'

-134.37

-138.81"




ll
I

J\r/v\/\/‘l ‘LK/\,—

Y A

1Y

A4

Y o Alﬂ/\

I

-

1|

1]

\W\/\A_T/\\/\

/N

N |/

A\

v~—~l\-{ \Jh U/ VYV \"'_\/UJ\,*/ W \FT VN | \VARY4

—T — =
/
= 3900
Il
~
/
? 3926' 8.76° 185.23° 3878.88' -140.93"
N
3950
T T >
//
: 4000
/
]
— 4021 5.50° 174.76° 3973.14' -140.46'
e
4050
eEet rEple
4
,/
- 4100
{
(> 4116' 2.76° 158.57° 4067.89' -138.81"
== —
; Py g
=_
— 4150
==
— = —__->
-
T >
£
L~
{
T
— 4200
<L ’_: 4210° 0.46° 44.60° 4161.85' -137.61"
=
L >
<
‘...J
<
\‘
< 4250
< S\
_— ]
=
-
(\-
<
~
-
== 4300
= 4305' 0.52° 354.50° 4256.85' -137.43"
= 3
\)’
~2
<
<
<,
== 40
=
\>§
4400 |4400 0.40° 307.80° 4351.85' -137.77"




i1

YA/ \ A

4450

M|

a2} Aty A

4495' 0.52° 297.08° 4446.84' -138.44'
4500

~\AAANT NN

NNV

LY
N

w Iy

PN
U

4550

—— 4590 0.99° 329.31° 4541.83" -139.30
4600

p—— 4650

\,/

o)
l
|

!
IHA

4685' 0.89° 244.97° 4636.83" -140.40'

A\

4700

VYISV

'l

S 4750

4780’ 1.10° 208.65° 4731.81' -141.44'

~

— 4800
2

<

rd
/f_______ e l__

1 ! 4850

4874 0.62° 100.49° 4825.81" -141.31"

4900

A

> —

— 4950




N

W

\ 4

\

A AT VAL e !

‘\\

RIS

A\ JAY N

w

N\
AP | A NAMT

\/

\

A

4

r,v-\ ~

i

\

L

AN

w N\ L
LA RMAYL

{\\‘\,'\./\

Y™

|

“| A
[ dl b P AN

\]

' '\V-I’VWKNJ?\ JJ\/\HMW\M\N\/\‘UV\/\A' I

»«AW\V'\JVW‘,\ A \A

——

A\

AT AT VRN

‘-V\-VMJ“\AI ~; \,\‘,‘

A\

\r/‘w\"\

(\\\\

A

5000

5050

5100

5150

5200

5250

5300

5350

5400

5450

5500

4969'

5064

5159’

5254'

5349’

5443'

1.21°

1.19°

1.05°

1.12°

1.66°

1.21°

32.76°

33.86°

60.88°

78.66°

43.53°

67.55°

4920.80"

5015.77"

5110.76"

5205.74'

5300.71'

5394.69'

-140.31"

-139.32"

-138.08'

-136.45'

-134.66'

-132.89'




L\

e

v

P oy N\/\,'* ~/‘\
L~

\{ﬁ\,\,w

— ]

— =t

I
|

\

\

e~
|

| NN _‘/\.,\

~

AN\

A

4

Yy
|
|

— ]

I

&%

b —

PN

(A

o —

5550

5600

5650

5700

5750

5800

5850

5900

5950

200

AWV ala\|]

\l7

n—r

PGR

PA

Sy

~Vv

6000

6050

5538

5633

5728'

5823'

5881

5942'

6011’

1.55°

0.79°

0.50°

0.51°

1.03°

1.20°

3.82°

55.68°

29.93°

15.87°

54.45°

48.81°

55.38°

80.68°

5489.66"

5584.64'

5679.63"

5774.63'

5832.62"

5893.61"

5962.54'

-130.98'

-129.67"

-129.29'

-128.87"

-128.30

-127.41"

-124.60'




N/ N

N~ ASAS

P e U

\/ T~

I\

NAAV

2N

A

J

il

AN~

[T MNA

A~ ™\l T~
7/

L~~~

M

\ T~

=

mv,./\/_‘w\t\./ —

\/N—— e ,/"

——

NT™ T /

fins

v

\ A

—

N

/"/ \/\/“ [

A

6100

6150

6200

6250

6300

6350

6400

6450

6500

6550

6600

6059’

6106'

6154

6201

6249’

6296

6344’

6391

6439’

6485’

6533

6580’

9.90°

13.81°

17.06°

18.94°

20.81°

23.71°

26.44°

30.57°

34.91°

39.01°

43.23°

46.90°

81.85°

80.46°

80.57°

81.47°

83.31°

85.97°

87.37°

85.73°

85.83°

88.15°

89.62°

88.76°

6010.17

6056.16'

6102.43'

6147.12'

6192.26'

6235.76'

6279.23'

6320.52'

6360.89'

6397.64'

6433.79'

6466.98'

-118.99

-109.57"

-97.12

-82.94

-66.92'

-49.33"

-29.14'

-6.88'

18.84'

46.31'

7T

110.94'




N

|~

\ A/

/\

M

\Y4

/'\,""'\“/‘\ TN T \—v‘\/,ur

TN

N\

—

AN //\/\\/\ A

N

\Y)

\.//\/\AM

PGRC

6650

6700

6750

6800

6850

6900

6950

7000

PA

ad y’\/f”\ a

A TN A M NN YT Y

7050

TD Build

@ 7054 M

300

>

1

\v- —~N

/1 N M

[ I

7100

7150

6628'

6675'

6723'

6770'

6818

6865'

6913'

6959’

6999’

7089’

49.40°

51.92°

56.20°

60.81°

65.75°

70.14°

74.12°

77.68°

80.71°

85.29°

87.29°

86.71°

85.32°

86.16°

86.54°

87.98°

90.00°

90.18°

89.73°

89.56°

6499.00'

6528.80'

6556.96'

6581.51'

6603.09'

6620.74'

6635.46'

6646.67'

6654.16'

6665.13'

146.53'

182.64"

221.16"

260.86'

303.39'

346.68'

392.21'

436.74'

475.95

565.06"




(
( JIEN
{ Z
. [
\ ./’
) {
/ ¢
\\ l(
N
< va
S i
{
/’___—‘)b
—
— J
s
{ ~
4 1
4 =
VL[]
{ <
[ R
ft’ L
((('
'\L
Vi
(’{
S
:\"“':—:—“
=z I
j/____________
23
3
7
g
\3
(<
Fi
=
(3
N
i — —
> T
____________..)
>,
&
)
? —
~
N <
RN

s -r———

A —
< >
RN
\ S
Y
X

0\
v\
<

Y /

7200

7250

7300

7350

7400

7450

7500

7550

7600

7650

7700

7184

7278'

7373

7468'

7563'

7658'

86.32°

88.86°

91.17°

91.30°

91.17°

90.34°

89.12°

87.57°

87.44°

87.59°

88.25°

87.50°

6672.07"

6676.02'

6675.99'

6673.95'

6671.90'

6670.65'

659.55'

753.08'

847.56'

942.02'

1036.55'

1131.08'




N\

r»-—'\

\~

fyﬁn{ﬁ&@\d‘wm’b}” N

S

AN

R "‘)'\\(\.,_/ ~L/ NN

/.
L

v/

/1

\\/

INL~f~ s o A AT

NJ

/NA
~

I~ /

7\

AN AT~ '\‘\\\

| N
A AHARE

7750

7800

7850

7900

7950

8000

8050

8100

8150

8200

8250

8037

8132'

8227

7752'

7847

7942'

89.41°

87.84°

88.83°

92.49°

91.11°

89.38°

87.34°

85.67°

87.95°

90.62°

89.60°

88.26°

6670.85'

6673.13'

6675.89'

6674.79'

6671.80'

6671.40'

1224.55'

1318.81'

1413.12'

1507.83'

1602.62'

1697.31'




( ;.
R
s
\} >——______.?_=~
—
<=L
é«;:’_:"’
[ ==
3o
1=
L
) Tt ———=
=
(L3
| =
J —
RS
RN
) =
) ,("—_—_—_
) 3
¢
([ «
(
[
L%
{ S
i
! -
N 3
i y
] b3
[ £
{ {
[ 3
{ i
{ B
) (./
{ (/‘—,_—__—’
/
~ ;’
)5 j
N
3
L
BEER 2
N ,/
§ J

8300

8350

8400

8450

8500

8550

8600

8650

8700

8750

8800

8321

8416'

8511

8606

8/0L

8795'

89.35°

89.20°

90.31°

90.86°

8Y.29°

89.14°

88.11°

88.27°

88.39°

88.90°

87.99°

87.82°

6672.44'

6673.64'

6674.05'

6673.08'

bb/2.95

6674.24'

1790.90'

1885.49'

1980.10'

2074.76'

216Y.3Y

2262.93




Sad

/-\_/4

8850

il

SN~
“/\-w

—

8900

AL
fodt A Y VYN

/

\

8950

"
L 1 D P T

8985'

v
-M“\’\\/W.v\

9000

9050

N\

9080’

9100

9150

9175’

_N'Mv,
/

A~

\I

9200

9250

9270’

9300

9350

8890’

89.44°

90.19°

89.63°

89.57°

89.60°

88.33°

89.07°

88.52°

88.39°

87.68°

6675.42' 2357.50"
6675.72' 2452.17
6675.88' 2546.85'
6676.54' 2641.48'
6677.23' 2736.04'




A

1

VI

N

TN

4

TN

\ |

|
\

\

\./\, AN

/-

N
VRN VY

\

1

T\

|
|

S

W INATT | IWGPRARAT TR

J

"\

A)

L~

BN

/’\\'/\'V\'\/

N

NN Y

r

v,/ \:’

N7

//
W

\]

9400

9450

9500

9550

9600

9650

9700

9750

9800

9850

9900

9364

9459’

9554

9649’

9744

9838'

89.29°

90.25°

89.11°

89.60°

89.48°

91.60°

87.08°

87.61°

87.88°

88.31°

89.65°

89.68°

6678.14'

6678.53'

6679.06'

6680.13'

6680.90'

6680.02'

2829.51'

2923.96'

3018.48'

3113.05'

3207.75

3301.53




yd ///7
c ‘§
{ 2
™ <
\\ A
2|
s
{ ¢
1
st
/ L
3 A
ROP, f;
/
Y
|
l
( \
I ‘
)
L =
.
\ [
e
=1V
=
.;Sé}r
ez 7
=
S=
— =
<
ES)
=
<
L
3P
_C
S
£ <L
—=
z §
T
(¢
S
c N,
N
S 7
\ (__—_-—_-—-_~\
7 I
1=
K\ T,
/<
< <1
{( 3
f <
/ \
7 S

9950

10000

10050

10100

10150

10200

10250

10300

10350

10400

10450

9933’

10028'

10123

10217

10312

10407

91.64°

92.03°

89.20°

88.34°

88.98°

89.48°

89.44°

88.93°

87.20°

87.04°

88.42°

89.53°

6677.33'

6674.29'

6673.27'

6675.29'

6677.52'

6678.79'

3396.27"

3490.95'

3585.51"

3678.91'

3773.40"

3868.09"




(v/‘

’fv

W T
\_LJ

~

e~ A T

\

Yoo G A

\—\.w""\«\,//

11 T "l

7~ A

\/

Y

/—v’\/\/"”\/

I../- PN\~ Y e A

—

h

N~

R N e L 2D s

Nl . L

,

YA
|

iy

I“\ i\l/\v/\’\ |
/]

o A

TD @ 10976 MD

10500

10550

10600

10650

10700

10750

10800

10850

10900

10950

11000

10502

10596'

10691"

10786"

10880

10912

10976"

91.05°

90.86°

90.71°

90.65°

90.49°

90.15°

90.15°

90.66°

89.96°

89.94°

90.03°

90.07°

90.03°

90.03°

6678.36'

6676.79'

6675.49'

6674.36'

6673.43'

6673.25'

6673.08'

3962.92'

4056.76"

4151.57"

4246.39

4340.21'

4372.15

4436.04'




11050

11100
11150
11200
11250
11300
11350
11400
11450
Avg Rate of Penetration Depth _
ROPA it | Depth Inc. Azi. TVD V.S.
1K feet per hr 0
PCG Gamma Ray
PGRC
0 api 300




HALLIBURTON

Sperry Drilling Services

MD Detail Log 1:240

Noble Energy

Wells Ranch AE20-67-1HN
H&P 321

Sec. 20-T6N-R62W,

PCG Gamma Ray
PGRC
api 300
Avg Rate of Penetration Depth
ROPA it Depth Inc. Azi. TVD V.S.
feet per hr 0
§ 943" 0.00° 232.03° 942.94' -8.23"
i 950
_— 100
va
7
\ l
)
) (
C
) _ 1000 999" 0.18° 302.70° 998.94' -8.31"
N——PGRC N HBPA
— / T
-
=
2 T
~
—
[
s
¢
!
~N
 — ——I —— —
-—1\ i
)
S o g
— ] ______:/—:—::-————-__
? =1 1050
R



<, ™

——

—

———

—

r
]

—
[—

i
| L
/\/\'\_,J\/w\ll [ ]l

- —

I—

-—

_—

.

==

r

fr—

——

LT T

—_——

vV

i
T — —
% “——“
A
——
— —_—
—_—— o1 —
—_——— — I g i e p————
A===== —
L4
\ e
—— e
——
[ —

|
o)
L
Y
1y

— —

- —

> b

e h

—

-~

— e s ]

N

—_——

/\

1100

1150

1200

1250

1092

1184

1276

0.31° 280.72° 1091.94' -8.68'

0.15° 246.08° 1183.94' -9.03'

0.50° 350.71° 1275.94' -9.23'




25
A}

|

o

——— e

RS el B N SN | N T

——

T =
e — (_____
N
D
’7
= = —— ]

f—

——

f—
———

|

\f

I\i—h/\hvfl

~

— — ——

!
|
| L

|
|
VTN

==
— —

e e ]

|
|
_hdAl

1300

1350

1400

1450

1369

1461

0.17° 240.60° 1368.94' -9.43'

0.59° 244.58° 1460.93' -9.96'




1500

|
|
I
|
%
|
I
!
I

N T
e
1A
Al
[4

1550

e e ] 1556' 1.73° 275.62° 1555.91' -11.82"

!
ﬂ
Ll!’\/\

1600

Il
I
I
I
H
1
|
!

|
| |

——
—1
————)
<
S
<
_ =
—_
f//

1650 1651' 4.34° 252.56° 1650.77" -16.60"

N

1700

— e e = e — — -====:
_—-—-'/—_-—
S
—




-

I L AR
VAR
Il

I

T N\~

\/M—\/V '\/\/\/ %

|
Ll
1
VI

VA

."i/

v

—\ VU

lL—

i
I
I
1

\

N

\

| v

I 7\ 7

1746 5.03° 238.36° 1745.46' -23.36'
1750
1800

1840 6.55° 233.58° 1838.98' -30.84'
1850
1900

1935 8.03° 231.63° 1933.21' -39.93'




1950

N

A

i

——— = —
—_[—::a-
— 2000
PGRC
—
= ROPA —
| _ =
=== 1 —

2030’ 9.60° 223.20° 2027.09' -49.93'

|74

N Y N, e

2050

N~

T\,

A~~~

= e————
~

2100

y

2125' 8.34° 211.07° 2120.93' -58.18'

|

2150

~AM




ST

i

I
AN

I

i

I

{l

I

-

\\

\

Lo

——

A

‘\\]\_v—v

v

i

\
\

\,

N

I
r\!_l/lL | Aovyn A J

|

N

IS/

L]
|

|

1N

[

T~

———

I
[l
i
L]

=\

U

2200

2250

2300

2350




—~—

e 2400

—_—— — —1

|

b e e e —

{

|
T~ | A~

o 2409’ 12.27° 194.03° 2400.23' -68.69'

~

1
> \.\ —
\\—_.g
=
\ —
1
—~—
~
=] e
F= ] ===
5
r /
— — —_—_’—
|
\~~
= ~——_—
=
—_——

=1 2450

[ !/\.’! |

||’.|1I‘.1/=r LT

——
7
- ——=~
T ==
~—
\--N\
T T T T =
(

\\
—)
g
|

MU
N

2500

2504 12.85° 194.56° 2492.96' -72.56'

2550

J

~"\ /N
| 1

v

—
™ —
————
i Y | SN I — T o —— —]
pi—_—

/

1

/
N\ N




2600 2599’ 16.01° 195.96° 2584.95' -77.42'

/l

—_— e — —

————
—_—
~~

2650

* —

2693' 14.46° 195.78° 2675.64' -82.72'

/\

2700

I

i

A

e\

1

/4|

L1/

1/
|

\//

I}1

2750

[~ ——

=

ﬂ*’_’_/

2788 15.39° 195.96° 2767.44' -87.97'

2800

/ST 1Y




2850

- 2883 15.03° 194.20° 2859.11' -92.98'

B

I~ 2900

4

<\""‘
™~
A\

—_——

e

I

< 2950

2\
7

/‘

\ 2978 14.20° 193.64° 2951.03' -97.32'

3000

-

—PQRC N

——

I
1

N/

| HA

<

—
——




\
\

\

N

3050

/’ ’I\. 7

¥

~
\

\

\

;_ — 3073 15.70° 200.61° 3042.82' -103.16'

Pl

e
o\
|

— —_——— e — — e — —
AN
—— 3100

—— Sy ——

[~ 3150

—_———)———

e 3168' 14.79° 196.47° 3134.48' -109.67'
R ( — ]
IS . U S S S S
j—— . —— —— -I—=========<
I
) \
IEN RN

3200

e ——_—
———— . —— —————————
— — — — —— —— — — —— —
IS UL N Y S PR S S
— e —— e ] e e — —— s —

(\vzg

A\ 4

3250




\/

g 3263' 13.79° 196.96° 3226.54' -115.03'

3300

IV

e [ e ) —

iy e ) s e ps e

L p—

D

.

3350

3357 12.17° 195.49° 3318.14' -119.70'

A\

L\

3400

== e e
— —

el
ﬂ e — — LB 3§ —

/T\

3450

3452 9.96° 192.47° 3411.36" -123.07'




3500

NS
7N

3547 7.21° 197.37° 3505.29' -125.78'
3550

~\ N TN

7\

M\./

3600

— e —
—— ]

=

N
\\
AN

n

3641 9.43° 200.92° 3598.30" -129.50'

3650




==—=E=====3 3

— —

| — ——

[r——— ] d—
——
[ E—————

]
A

!II
ini

iy |

3736 10.84° 199.97° 3691.81" -134.37

¥
U

|

— 1

|
|
e
| all
Tk
v

3750

|
b
!

3800

T

N\

——

~~
AN

AN

3831 10.34° 196.39° 3785.19' -138.81"

—

o ]

T~ —

J

—

———

=T = 3850
e

v

AN
| l{
' !
AT AR Al N
I
LI |

T~ —

— — e e
— ] — L il
L ] e —
——

o —]

— —

——

!

——— ]
—_—

™3

3900

—~




/

"

—_——
-

J‘i’\/\\/\

—
——

L >

- —
<
~
\\
J E—— =
- d—]
o
b —— ——
[ — \-
—— —
[ — \\
-
I ‘_——__
feuy
—

1N |
-I}\{,I_ \,\,(L

I — e e e ]
E——
<l
~
T— —_ e — e
—— == —_——— === —

V|

L PGRC

HPA

v

~\pa ‘\Al

N
|

NEAN M
A

YV 'V

)

S—=

—)

—~F-

m—r

|

ANAT

3950

4000

4050

4100

3926'

4021

4116'

8.76° 185.23° 3878.88' -140.93'

5.50° 174.76° 3973.14' -140.46'

2.76° 158.57° 4067.89" -138.81"




-137.61'

0.46° 44.60° 4161.85'

4210'

-137.43'

0.52° 354.50° 4256.85'

4305'

4150

4200

4250

4300

4350

’

Wi

_—
—— ]

7\

<

2’

(WY

P

—_— ]

——

~

— —

—_——
——

———

— e e —

]

— T




-137.77
-138.44'

4351.85'
4446.84'

307.80°
297.08°

0.52°

0.40°

4400'
4495'

4400
4450

4500
4550

\

N

)\

N

A
/—<\ f\ \/).\)

,
v v

>

N




——— i

I p——

[— e — -
K_B____-__-_____
— e —— —— ——— e = ]

=== 4590' 0.99° 329.31° 4541.83 -139.30"

—t————— ]
-4 = —_— ]
F—— ——t — —— —
e
[ ———
e o — T

— 4600

[——— =

g ——e S _
—

I =

s S— ~3
=

——
—

>
; ==

——

o

——

—_—— —
—3 "

-
—=—r T [
L —_——
Rt
]
——— . -
L — —

—_—

b | e

I

——

A
l

4650

——
—-—'—-——__’E

4685' 0.89° 244.97° 4636.83' -140.40'

4700

N

4750

T ——

e e ——]

AV 4

I ———
T —— ]

I

~N~

——

[——

[I——

4780’ 1.10° 208.65° 4731.81" -141.44'

I

A

\
A
w7 MY A AR VAl AN J




-141.31"
-140.31"

100.49° 4825.81"
32.76° 4920.80"

0.62°
1.21°

4874
4969’

4800

4850

4900
4950
5000

/

]
7/
=~
—=~

_
A |
N 7 I A N
M VAYALS \N A Ay AV Y

>
N
~
<

A AV R Y

| 1
|-
(A AN
|l
[/

VAYVAWIVAY \AVAY 7%y

{
{
y
!
BN
<7
3
é
27
éé
9
_“__{n__“___
i
D
D
S
g?
>
=




-139.32
-138.08'

1.19° 33.86° 5015.77
1.05° 60.88° 5110.76'

5064
5159’

5050

5100
5150
5200

-

-
TE—

—_—— —
——
—— e —

:.._____ il

i
T
3
T
]
¢
E
c
¢
.
2
v

!

=~
<
(
~
>
——
=

S
]
—
S
(
>
bt

N
v \<><., \) r \ >\>\ Wa¥a 2% v/ oA .\)\Q \ " _,\/\.(\,. Sn .
VAN Y J |V R AV A VAVAY RAVAY VA

v ..\f\( f\/l;

>
b
§
>
N




g 8 2
8 3 &
< — o))
[fe] [fe] [fe]
8 & B
2 Q &
§ 8 8
< o [32)
& > 3
[Te] [Te] [Te]
o o o o o
& = o S 2
[Te] [Te] [Te] [Te] [Te]
~ I
[\ i
e | __m
_> | | _—____ ___
__ _ ! _ _ _
L I
__ e A
| _ | I | | | |
| \~ \ . =_ _ ol .\ N N “ A
VY2 N B R A e A2 2% VI A NANAAY N A A VI TN Y N A
TV i




130.98
129.67

8 g
3 3
D 3
3 8
B i
— o
& 2
3 s
S 2 S 2
0 [Te) ©O O
[Te] [Te] [Te) [Te]
-\\()/(\/l.\.
; I \
/! | __
\ __, A ‘_ __ |
- A ol |
[ | __ | il [ |
_ —_ _ — _ —. __ ’\/J ~\
| | / | | P
NN N A NN N A~ A \J!_>\./ AN \\;\(?\)) ; ,\,(\..D N ‘.//_7 A\ \/(/l\(l\/\\/]\J\
V- NI [~ ~\/ N~/ \/ A_- NS V / ~ —~J (z\ _Iaf/\.. oA .\l/\\/\/.»\/j\/\./
AR LA _ VA LA ~ \SVVA VAV V2V Ya%d 4" vy CNLNA AN,
(2\/)\\/) n
iV \4




/"\., /‘v A

—

AT

Y ol N A Y

N

\\ /‘\-\ N/

Vo

A

M\

o Wall 5

y 3

V2

s\

Pat

<

W2 Tags A R AGTS PR/ Vo APV BN RIS AV % o WU AP Ve aVAWZ S VANV AN
n

\
\

—_—

e
|

5700

5750

5800

5850

5728'

5823

5881

0.50° 15.87° 5679.63' -129.29'
0.51° 54.45° 5774.63 -128.87"
1.03° 48.81° 5832.62' -128.30




5900

5950

200

s\
{)
S
\
S
%
JI]
%
(
é s
S ——— —
=
g «
“
W
/
)
; ‘\
2
§ (
{
< {
< l
; {
|
] i
™~
/
PGRC l)
g ROPA__/J\f
3 [
2 /l
4? |
i
¢ |
(

A

AA AA

(Sl A VA M AN A A

I~ >
/
3
3 l’
J \
< S~
AE Ir —
g 1
> |
N {
é l
|
k ~
r

6000

6050

6100

5942'

6011

6059’

6106

1.20° 55.38° 5893.61" -127.41"
3.82° 80.68° 5962.54' -124.60'
9.90° 81.85° 6010.17' -118.99'
13.81° 80.46° 6056.16' -109.57




$ /
? /
)
g |
S l\ -~
> /
%; /
(
2 I
< (
3 j—
ri ~~
< /
(\)
> I
i; L
g e —— o
_,:*l——-——-— I
ST=L==-
<) |l ==
< =2
;| =
b T~
y =
SR
L )
>
3 (
{ S
3 (
I
|
5 ]
<E }
3 |
<; I
i
/
{ /
<> l
$ [
¢ |
é |
\
T 3
z \
3 [
¢ {
<>
> |
l N~
>
R !
3 (
3 |
) ]
2 \
<2 “)
7
]
(
|

6150

6200

6250

6300

6154

6201

6249’

6296'

17.06° 80.57° 6102.43' -97.12'
18.94° 81.47° 6147.12' -82.94'
20.81° 83.31° 6192.26' -66.92'
23.71° 85.97° 6235.76' -49.33'




¢ ;
3 i
2 ‘.
> 7
3
<S {
¢ )
|
3 1
‘i S
N
C 7
| )
| \
% /
8\.
% /
/
) |
!
|
|
I
<
— b
< \
!
i |
\ T—
l/
4
) .
= "
|
,'
|
\ D>
r
5 ]
; |
3 j
= L
P4
3 ,
/
é {
) -
2 /
4> l
2 )
(
) 0
=~
q /
< !
\\ By,
/(> l/
I’ |

6350

6400

6450

6500

6550

6344’

6391

6439’

6485’

6533

26.44°

30.57°

34.91°

39.01°

43.23°

87.37°

85.73°

85.83°

88.15°

89.62°

6279.23'

6320.52'

6360.89'

6397.64'

6433.79'

-29.14'

-6.88'

18.84'

46.31'

7T




A

S ~
<
<»2,, P
JBE
q \
|
AR
Ny [
_J (\
—
>
> /
)

AVATANAPY AN

] (
— \
~ )

(\
Z ?
< I4
t} (3
< )
B! |
Cg (
& Vd
<// ‘
™
p—
>

==

v

N\

e AR AV DAV Wi AW

f—\-\f—/—\’-v\/\\-\/ M./h\f\ P~~~ A-—aﬁ.ﬁ\/’ T~

6600

6650

6700

6750

6580’

6628'

6675'

6723'

6770’

46.90°

49.40°

51.92°

56.20°

60.81°

88.76°

87.29°

86.71°

85.32°

86.16°

6466.98'

6499.00'

6528.80'

6556.96'

6581.51'

110.94'

146.53"

182.64'

221.16'

260.86'




JANWAWA M/*/\/\/\\/"

Y ad

TN YT

VA

ST N ANAIN YA

AN

|V

A

6800

6850

6900

6950

6818

6865'

6913'

6959’

65.75°

70.14°

74.12°

77.68°

86.54°

87.98°

90.00°

90.18°

6603.09'

6620.74'

6635.46'

6646.67'

303.39'

346.68'

392.21'

436.74'




~ [
%L_ pdrc (
& |
- ROPA_—/ﬂ_
{ -
-~
hY
N /
3 S
Y s
((‘ l
|
|
) l
™~ |
C TD Build @ MD 7054 QZ
N =
f
SEREF
217
// \
C '
\ x
3 (
i ]
N
!
> \
/ 1
P ,S
\
L {
f /
. {
i\ )
|
\
|
< )
j
r{ 1
z
i T
/S
r
{_
1 P
r //
; ;
} N
!
S )
%} }
J
¢
i
{
i
f J
-’

7000

7050

7100

7150

7200

6999’

7089’

7184’

80.71°

85.29°

86.32°

89.73°

89.56°

89.12°

6654.16'

6665.13'

6672.07'

475.95

565.06"

659.55"




753.08'
847.56'

6676.02'
6675.99'

87.57°
91.17° 87.44°

88.86°

7278'
7373

7250
7300
7350

[\

!
)
|
[

C

—_—
—
e —

‘/ /

N
\(.\/\\l)\\la/ IV Y T TP \1))\))\/.\

VY U v Vv

— —V [)\/\)/\’\}.\.r\nl)))\.!\l)\l\/\\l(\)\rl()l\\( e v I\\/\)l{]\/\.\/.f\(\l\(zdxs_\/\/)\)('\yﬂ_.

VoI >)>|\,?)\./\ v

7400

q
>
I [ —— — —
—_—
—

<




942.02'

91.30° 87.59° 6673.95'

7468'

1036.55'

91.17° 88.25° 6671.90'

7563'

A ~A o~

e~ o~ A - =~ PR

— -

7450

7500

7550

7600

7650

—

=T

—t
—

3

~

)\z()

.——-_"__'-)
—//”
s

A/ N

A

N/ XX

2

L AN AAN

]
.

P~y




‘/‘c“ﬂ/‘ '\.\/"‘\r\,

V4

Ia

PAZVAS L ALV AVANRN

A\

-~/

\/

—~

A\

v

\ 2

i1

L\ o U AL AL A PR o St O PRI ML A A

PUR VAN S SO

/\

1990 JU.o0q O/.0U" 00 /V.00 41i51.Vo
7700
7750

7752 89.41° 87.34° 6670.85' 1224.55'
7800

784T 87.84° 85.67° 6673.13' 1318.81'
7850




1413.12'

87.95° 6675.89'

88.83°

7942'

1507.83'

92.49° 90.62° 6674.79'

8037

7900

7950

8000

8050

Lans Vv

‘.\o/\\/.\...\ NaAN S SA R AN AA VS

<~

~
——




1602.62'

91.11° 89.60° 6671.80'

8132'

1697.31'

8100
8150

oS

o —

1
, A
_,, 7!
\ ]\,
R __>. _.J_ AL~y AN VAR AA
[RYRLY ,_,_:_ WA __4_:_;_\_ HEY Ry | I
EAVNEE IR ML IR 1| I
vl AN

8300

—

—
T ——

=




1790.90'
1885.49'
1980.10'

< < i
< © o
o I <
~ ~ ~
© © ©
© © ©
° o o
— ~ o))
— o~ [52)
9] 9] 9]
9] @ 9]
o o °
Jio) o l
() I3 ™
<)) <)) S
3] 3] >
— © —
o l ~
[+2) < o
es) ) 0

o o o o

Y] =) ¥) S

%) < < Y]

3] [>e) [>e) 0

fl
A I
YA N <> \,_ | WIS FANVAY PPV ,\ v SANANIN NS AN A LA

7




) [}
© ™
e o2}
i ©
NI —
5 o
N
) o)
o ()]
S I\
pc N~
o ©
5 ©
©
. >
o (2]
9. ~
pok ©
©
% ©
. 5
2 %
D 3 @ = N
n 8 « ”
w ©
r N A
i T
i \
I\ _ A\
|\l I
SN \
| \ [ X )
_ / " \ \\/\((7\)\4\/\.\\(/\.)\.\,} :\;\.\\/\/.\ v -
Al ~ L 1\ ~ -
~ | AN /\./.\) W WA VAVAY: e WY Lronis NN N/ NV he >
v AN
~ PA~V
SVAY " L~
\/
A A~
\/\\)lfl\(/)\/\u\l\g]\{j\\g})\(;)(\[!;}




2262.93
2357.50"

89.14° 87.82° 6674.24'
89.44° 88.33° 6675.42'

8795'
8890’

8800

8850
8900
8950

~

r 1 A/ >
rAS AVAVARANAVAT
s (J.\./\ A ANATAVLY) .\/\/x\\(/\/ \<f

7 < \— 5

(
1
-
?
3
?

?
c

ZAAN —w >
\\




N\

N

v

VT

n

\

PGR

PA—.

i

STV

VLN

M

NV

\

1

v

U ZAN

AN

N

I\
N J\/\

fuvy

A

/\/"

\WA I\
v/

v

A N

/ /'V/\ (NN

[a)

v

LN

,\-\

N

9000

9050

9100

9150

8985'

9080’

9175’

90.19°

89.63°

89.57°

89.07°

88.52°

88.39°

6675.72'

6675.88'

6676.54'

2452.17

2546.85'

2641.48'




2736.04'

89.60° 87.68° 6677.23'

9270’

9200
9250

9300

av)

2829.51'

89.29° 87.08° 6678.14'

9364

9350
9400

N A ™Y




9450

Ve

— — —

8 g
& g
N ™
2 8
R 2
3 3
& &
8 3
8 2
o <
2 8
(2] (=]
8 23
3 &

i

h

-\

e

\
7\>\77\J?.I __ - _>_ ) A N
L~ /.((J AV '\ |\,|\|\f ALA _\L_»_\(,._\f/f. <,__ __:
: | T W nd A
V
\ __> A h ~()~>\((,\f\\(\(\,\

PV I pan

9600

[

_/ —

~—




3113.05'
3207.75

6680.13'
6680.90'

88.31°
89.48° 89.65°

89.60°

9649’
9744

3301.53

91.60° 89.68° 6680.02'

9838'

9650
9700
9750

9800
9850

\ \/\ S

N ——
- —
—

A

A o
A J N AT

VA ZAY WAN B =R DA Gl NP  pe N TN Vet




~ o
N [
© o
()] (o]
[32] <
[32] [32]
™ <)
0 N
X N
8 8
3 8
[o)] [o]
[ee] [ee]
IS &
! S
— N
(o] (o]
- ©
[32] N
& 8
(2] —
o o
g 2 g g
(o] (o] — —
i A
I \
| « \ —
\ [l
| 1 Pl e w
Eanl™N | v\ \ VA\WN fal LN Y ;1\ 25\
7 NN I /\\,>\>r></\(, VANAVAVA'A .\\\, / & \ v A~
- L~ J [~ — —_—A A~
)1(.\/\(-/\\ b .\:/)\:\(/\\ \ / v r\.))\.\l\.\/)\.\(l\/.() )\.(\.\ _ ad 1T i
<C
N ‘)( ~ \/\(




N1 i
MR |
._ Y |
s— | Bi
\ __;_s \“ \.) \>\> _> m_ / A "
st e TN AT Y ,\_ﬁ?: AL A A A A
V2L L S _.\_: Ly
1




Al

NNV

/"/\\/"\’/\«/\N./ ~

~

/¢\n/\

iVt Sl SR

o

MNsSANS N

{

\,/\/'—v,\,\_’

A~

'/»V\/I\'\ PN

e O s W e NN N

VATON

""\/'\.//"‘/\/

p o

A./'\/J\ hd M\ A

—_———J

&
N AV

- A

10300

10312 88.98° 88.42° 6677.52' 3773.40"
10350
10400

10407 89.48° 89.53° 6678.79' 3868.09"
10450
10500

10502 91.05° 90.66° 6678.36' 3962.92'




4056.76"
4151.57

[e)) o))
© <
2 5
S5 ~
38 [{e]
© ©
& <
it =)
3 I
® &
MO i
@ ~
S o
9 >
£ )
3 >
8 ©
S S
— —
o o o o
is) S 3 S
re) %) © =
o 8 < S
— — S )
.>/ n
/ A
| S
I T
LY __:_, BN
\ \/\/\J\ —~ N - \I\«l\\/ ~d
._ /)\\)Jx\/( N AN VI AN I SIANA A L )\ / - N /\. ~~ 7 ~ S
. ‘/\/\/\\!/\f\/\«\“.\ﬁ/\hf\(.\%/\./\I\,\/\,\/s .
O E R WV VAN MVAW Ve
N >\n\/\\.\ l\l/\/l].\l_—.\\.{.)\/ Ay ‘)I\I\’.\./I\r/\,l‘l\)\/l‘./\u\/\/




4246.39
4340.21'
4372.15

© 3 3

™ & 2

< g E

~ g 8

© ¢ ®

© N )

o ; :

0] S S

=) S 2

=) & 7

<) 7 )

o g ;

o 3 =

© S 2

=) & 7

<) 7 )

© 2 2

© g g

~ g 8

[=) = =

— = -
o S g : :
ITe) 2 g : :
~ 3 g : 9
o a = 0 0
— 1_ 1 1 1

N A

>

VA A _(\ v

/

F— v~ e ok~ N A A~ A l\(()\l_ VYN \.—

=
=
g
—I
=
=
?(ﬁ..
=
1
- __J
5
D
£+
b 8
\/___

i

—

A |

~/ ~/ AAVA 2 B \w __
UNDN PN N~ANT VTV ™~/ VD W A Y A
| o /I

-

~




vV f\l [\

— 10976 90.15° 90.03° 6673.08' 4436.04'
TD @ 10976 MD
Avg Rate of Penetration Depth
ROPA it Depth Inc. Azi. TVD V.S.
1K feet per hr 0
PCG Gamma Ray
PGRC
0 api 300
HALLIBURTON
DIRECTIONAL SURVEY REPORT
Noble Energy
Wells Ranch AE20-67-1HN
Wattenburg
Weld Colorado
USA
CA-XX-0900775403
Measured Vertical Vertical
Depth Inclination Direction Depth Latitude Departure Section Dogleg
(feet) (degrees) (degrees) (feet) (feet) (feet) (feet) (deg/100ft)
0.00 0.00 0.00 0.00 0.00 N 0.00 E 0.00 TIE-IN

333.00 1.20 244.43 332.98 151S 3.15W -3.05 0.36

609.00 0.40 283.83 608.95 2.52'S 6.69 W -6.52 0.34

823.00 0.60 217.23 822.94 3.24S 8.09 W -7.88 0.27

943.00 0.00 232.03 942.94 3.74S 8.47 W -8.23 0.50

999.00 0.18 302.70 998.94 3.69 S 8.55 W -8.31 0.32
1092.00 0.31 280.72 1091.94 3.56 S 8.91 W -8.68 0.17
1184.00 0.15 246.08 1183.94 3.57 S 9.27 W -9.03 0.22
1276.00 0.50 350.71 1275.94 3.22S 9.44 W -9.23 0.61
1369.00 0.17 240.60 1368.94 2.88 S 9.63 W -9.43 0.62
1461.00 0.59 244.58 1460.93 3.15S 10.17 W -9.96 0.46
1556.00 1.73 275.62 1555.91 3.22S 12.03 W -11.82 1.32
1651.00 4.34 252.56 1650.77 4.16 S 16.89 W -16.60 2.98
1746.00 5.03 238.36 1745.46 7.42S 23.86 W -23.36 1.42
1840.00 6.55 233.58 1838.98 12.76 S 31.68 W -30.84 1.69
1935.00 8.03 231.63 1933.21 20.10 S 41.23 W -39.93 1.58
2030.00 9.60 223.20 2027.09 29.98 S 51.85 W -49.93 2.13
2125.00 8.34 211.07 2120.93 41.66 S 60.83 W -58.18 2.38
2220.00 9.52 199.46 2214.79 54.97 S 67.01 W -63.54 2.26
2315.00 11.37 187.06 2308.22 71.68 S 70.78 W -66.28 3.06
2409.00 12.27 194.03 2400.23 90.57 S 74.34 W -68.69 1.79
2504.00 12.85 194.56 2492.96 110.58 S 79.44 W -72.56 0.62
2599.00 16.01 195.96 2584.95 133.41S 85.70 W -77.42 3.35
2693.00 14.46 195.78 2675.64 157.17 S 92.46 W -82.72 1.65
2788.00 15.39 195.96 2767.44 180.71 S 99.15 W -87.97 0.98
2883.00 15.03 194.20 2859.11 204.77 S 105.64 W -92.98 0.61
2978.00 14.20 193.64 2951.03 228.04 S 111.41 W -97.32 0.89
3073.00 15.70 200.61 3042.82 251.40 S 118.69 W -103.16 2.46
3168.00 14.79 196.47 3134.48 275.06 S 126.65 W -109.67 1.50
3263.00 13.79 196.96 3226.54 297.51 S 133.39 W -115.03 1.06
3357.00 12.17 195.49 3318.14 317.78 S 139.30 W -119.70 1.76
3452.00 9.96 192.47 3411.36 335.46 S 143.75 W -123.07 2.40
2547 00 721 197 37 2505 20 24018 S 147 31 W 195 78 2 99




3641.00
3736.00

3831.00
3926.00
4021.00
4116.00
4210.00

4305.00
4400.00
4495.00
4590.00
4685.00

4780.00
4874.00
4969.00
5064.00
5159.00

5254.00
5349.00
5443.00
5538.00
5633.00

5728.00
5823.00
5881.00
5942.00
6011.00

6059.00
6106.00
6154.00
6201.00
6249.00

6296.00
6344.00
6391.00
6439.00
6485.00

6533.00
6580.00
6628.00
6675.00
6723.00

6770.00
6818.00
6865.00
6913.00
6959.00

6999.00
7089.00
7184.00
7278.00
7373.00

7468.00
7563.00
7658.00
7752.00
7847.00

7942.00

9.43
10.84

10.34
8.76
5.50
2.76
0.46

0.52
0.40
0.52
0.99
0.89

1.10
0.62
1.21
1.19
1.05

1.12
1.66
1.21
1.55
0.79

0.50
0.51
1.03
1.20
3.82

9.90
13.81
17.06
18.94
20.81

23.71
26.44
30.57
34.91
39.01

43.23
46.90
49.40
51.92
56.20

60.81
65.75
70.14
74.12
77.68

80.71
85.29
86.32
88.86
91.17

91.30
91.17
90.34
89.41
87.84

88.83

200.92
199.97

196.39
185.23
174.76
158.57

44.60

354.50
307.80
297.08
329.31
244.97

208.65
100.49
32.76
33.86
60.88

78.66
43.53
67.55
55.68
29.93

15.87
54.45
48.81
55.38
80.68

81.85
80.46
80.57
81.47
83.31

85.97
87.37
85.73
85.83
88.15

89.62
88.76
87.29
86.71
85.32

86.16
86.54
87.98
90.00
90.18

89.73
89.56
89.12
87.57
87.44

87.59
88.25
87.50
87.34
85.67

87.95

3598.30
3691.81

3785.19
3878.88
3973.14
4067.89
4161.85

4256.85
4351.85
4446.84
4541.83
4636.83

4731.81
4825.81
4920.80
5015.77
5110.76

5205.74
5300.71
5394.69
5489.66
5584.64

5679.63
5774.63
5832.62
5893.61
5962.54

6010.17
6056.16
6102.43
6147.12
6192.26

6235.76
6279.23
6320.52
6360.89
6397.64

6433.79
6466.98
6499.00
6528.80
6556.96

6581.51
6603.09
6620.74
6635.46
6646.67

6654.16
6665.13
6672.07
6676.02
6675.99

6673.95
6671.90
6670.65
6670.85
6673.13

6675.89

362.00 S
377.67 S

394.25 S
409.63 S
421.37 S
428.03 S
429.86 S

429.16 S
428.53 S
428.13 S
427.23 S
426.83 S

427.94 S
428.83 S
428.08 S
426.41 S
425.17 S

424.56 S
423.38 S
422.01 S
420.90 S
419.61 S

418.65 S
418.00 S
41751 S
416.78 S
416.00 S

415.16 S
413.65 S
411.55 S
409.29 S
407.14 S

405.50 S
404.34 S
402.96 S
401.06 S
399.63 S

399.03 S
398.56 S
397.32 S
39541 S
392.70 S

389.73 S
387.00 S
384.93 S
384.13 S
384.19 S

384.16 S
383.60 S
382.51S
379.80 S
375.66 S

371.54 S
368.09 S
364.57 S
360.34 S
354.55 S

349.26 S

151.82 W
157.65 W

163.11 W
166.18 W
166.42 W
165.17 W
164.08 W

163.86 W
164.16 W
164.81 W
165.61 W
166.69 W

167.80 W
167.73 W
166.67 W
165.58 W
164.27 W

162.60 W
160.73 W
158.88 W
156.89 W
155.50 W

155.06 W
154.60 W
154.00 W
153.06 W
150.20 W

14453 W
135.00 W
122.40 W
108.05 W

91.88 W

74.16 W
53.85 W
31.47 W
5.58 W
22.03 E

53.58 E
86.84 E
122.57 E
158.87 E
197.62 E

237.58 E
280.35E
323.85 E
369.51 E
41412 E

45341 E
542.71 E
637.45E
731.32 E
826.22 E

921.11 E
1016.02 E
1110.95 E
1204.85 E
1299.64 E

139445 E

-129.50
-134.37

-138.81
-140.93
-140.46
-138.81
-137.61

-137.43
-137.77
-138.44
-139.30
-140.40

-141.44
-141.31
-140.31
-139.32
-138.08

-136.45
-134.66
-132.89
-130.98
-129.67

-129.29
-128.87
-128.30
-127.41
-124.60

-118.99
-109.57
-97.12
-82.94
-66.92

-49.33
-29.14
-6.88
18.84
46.31

77.77
110.94
146.53
182.64
221.16

260.86
303.39
346.68
392.21
436.74

475.95
565.06
659.55
753.08
847.56

942.02
1036.55
1131.08
1224.55
1318.81

1413.12

2.42
1.50

0.87
2.56
3.68
3.11
3.16

0.44
0.40
0.16
0.64
1.33

0.68
151
1.19
0.03
0.57

0.36
1.04
0.79
0.47
0.95

0.35
0.35
0.91
0.34
4.03

12.68
8.34
6.76
4.05
4.10

6.53
5.82
8.95
9.04
9.41

9.01
7.92
5.70
5.44
9.21

9.93
10.32
9.77
9.20
7.74

7.66
5.09
1.18
3.16
2.44

0.21
0.71
1.18
1.00
2.41

2.61

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

A TOTAL CORRECTION OF 7.63 DEG FROM MAGNETIC NORTH TO GRID NORTH HAS BEEN APPLIED

CALCULATION BASED ON MINIMUM CURVATURE METHOD

VERTICAL SECTION RELATIVE TO WELL HEAD
VERTICAL SECTION IS COMPUTED ALONG A DIRECTION OF 93.49 DEGREES (GRID)

HORIZONTAL DISPLACEMENT IS RELATIVE TO THE WELL HEAD.

HORIZONTAL DISPLACEMENT(CLOSURE) AT 7942.00 FEET
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