
VAUEHH EKEHGT SEfi' 

AGYRO TECHNOLOGIES INQCOMPANY 

PG Box 261021 
Corpus'Ghristi, Texas 78426 

(361) 767-0602 • (800) 606-GYRO • Fax (361) 767-0612 

March 15, 2013 

Conchp Resources, Inc. 
One .Concho Center 
600 VV. Illinois Avenue 
Midland, Texas ,79701 

Attn: Kanicia Castillo 

RE: Carmen 3 Federal Com No. 015H 

/5- Vo^3J 

Please find enclosed a copy of the^urvey from 0.00' to 5100.00' ran oh the 
above referenced well. 

Sincen 

Keit, 
Operations 

STATE OF TEXAS § 
§ 

COUNTY OF NUECES § 

This instrument was acknowledged before me,on the l b day o t^ f l / 'g j ju i iO 
A.!D.„2Q13, by-Keith Havelka. ' " " 



Company: COG Operating, L L C (Concho) 

Lease/Well: Carmen 3 Federal Com / No. 015H 

Rig Name: JW#2 

State/County: New Mexico / Eddy 

Latitude: 32.87, Longitude: -103.95 

GRID North is 0.21 Degrees East of True North 

VS-Azi: 0.00 Degrees 

Measured 
Depth 

FT 

Incl 
Angle 
Deg 

Depth Reference : RKB = 18.5' 

DRILLOG HA GYRO SURVEY CALCULATIONS 
Filename: ...3 fed com #15h gyro survey.ut 

Minimum Curvature Method 
Report Date/Time: 3/15/2013 /13:05 

Vaughn Energy Services 
Midland, Texas 
432-563-5444 

Survey Engineer: Logan Henry 
Carmen 3 Federal Com No. 015H / API 30-015-40539 

Drift 
Direction 

Deg 
TVD 
FT 

+N/-S 
FT 

+E/-W 
FT 

Vertical 
Section 

FT 

Closure 
Distance 

FT 

Closure 
Direction 

Deg | 

Dogleg 
Severity 
Deg/100 

0.00 
100.00 
200.00 
300.00 
400.00 

0.00 
0.44 
0.43 
2.18 
3.27 

0.00 
267.15 
329.20 
24.76 
23.22 

0.00 
100.00 
200.00 
299.97 
399.65 

0.00 
•4.02 
0.28 
2.33 
6.67 

0.00 
-0.38 
-0.95 
-0.35 
1.57 

0.00 
-0.02 
0.28 
2.33 
6.67 

0.00 
0.38 
0.99 
2.35 
6.85 

0.00 
267.15 
286.47J 
351.48 
13.25 

0.44 
0.45 
1.97 
1.09 

500.00 
600.00 
700.00 
800.00 
900.00 

2.97 
2.21 
1.91 
1.95 
1.69 

23.24 
24.04 
27.96 
29.25 
34.59 

499.71 
599.60 
699.54 
799.48 
899.43 

11.67 
15.81 
19.05 
22.01 
24.70 

3.71 
5.52 
7.09 
8.71 

10.37 

11.67 
15.81 
19.05 
22.01 
24.70 

12.24 
16.75 
20.33 
23.67 
26.79 

17.66 
19.26 
20.43* 
21.59' 
22.78 

0.30 
0.76 
0.33 
0.05 
0.31 

1000.00 
1100.00 
1200.00 
1300.00 
1400.00 

1.50 
1.37 
1.23 
1.02 
1.03 

34.55 
38.07 
40.94 
46.15 
58.13 

999.39 
1099.36 
1199.34 
1299.32 
1399.30 

26.99 
29.01 
30.75 
32.18 
33.27 

11.95 
13.43 
14.86 
16.20 
17.61 

26.99 
29.01 
30.75 
32.18 
33.27 

29.51 
31.96 
34.16 
36.03 
37.64 

23.88 
24.84| 
25.80. 
26.73 
27.90. 

0.19 
0.16 
0.16 
0.23 
0.21 

1500.00 
1600.00 
1700.00 
1800.00 

0.97 
0.62 
0.46 
0.29 

59.59 
63.49 
69.15 
69.77 

1499.29 
1599.28 
1699.27 
1799.27 

34.17 
34.84 
35.23 
35.46 

19.11 
20.32 
21.18 
21.80 
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34.17 
34.84 
35.23 
35.46 

39.15 
40.34 
41.10 
41.62 

29.21 
30.25 
31.02! 
31.58! 

0.07 
0.36 
0.17 
0.17 



Measured 
Depth 

FT 

Incl 
Angle 

' Deg 

Drift 
Direction 

Deg 
TVD 
FT 

+N/-S 
FT 

+E/-W 
FT 

Vertical 
Section 

FT 

Closure 
Distance 

FT 

Closure 
Direction 

Deg | 

Dogleg 
Severity 
Deg/100 

1900.00 0.28 70.47 1899.27 35.63 22.27 35.63 42.01 32.00 0.02 

2000.00 
2100.00 
2200.00 
2300.00 
2400.00 

0.23 
0.18 
0.19 
0.10 
0.41 

75.92 
68.43 
58.24 
55.25 
54.58 

1999.27 
2099.27 
2199.27 
2299.27 
2399.26 

35.76 
35.86 
36.01 
36.15 
36.40 

22.69 
23.03 
23.31 
23.53 
23.89 

35.76 
35.86 
36.01 
36.15 
36.40 

42.35 
42.62 
42.90 
43.13 
43.54 

32.40 
32.70 
32.92 
33.06 
33.28 

0.05 
0.06 
0.04 
0.09 
0.31 

2500.00 
2600.00 
2700.00 
2800.00 
2900.00 

0.23 
0.37 
0.30 
0.30 
0.51 

50.42 
43.03 
49.05 
51.70 
43.87 

2499.26 
2599.26 
2699.26 
2799.26 
2899.26 

36.74 
37.10 
37.50 
37.84 
38.32 

24.34 
24.71 
25.12 
25.53 
26.04 

36.74 
37.10 
37.50 
37.84 
38.32 

44.07 
44.67 
45.14 
45.64 
46.33 

33.52 
33.66 
33.82 
34.01 
34.20 . 

0.18 
0.14 
0.07 
0.01 
0.22 

3000.00 
3100.00 
3200.00 
3300.00 
3400.00 

0.47 
0.34 
0.35 
0.41 
0.47 

36.00 
34.46 
34.48 
36.21 

134.15 

2999.25 
3099.25 
3199.25 
3299.25 
3399.24 

38.98 
39.55 
40.05 
40.58 
40.58 

26.59 
27.00 
27.34 
27.72 
28.23 

38.98 
39.55 
40.05 
40.58 
40.58 

47.18 
47.89 
48.49 
49.15 
4944 

34.30 
34.32 
34.32 
34.34 
34.82 

0.08 
0.14 
0.01 
0.06 
0.67 

3500.00 
3600.00 
3700.00 
3800.00 
3900.00 

0.31 
0.12 
0.23 
0.10 
0.24 

134.75 
200.34 
98.11 

243.24 
120.29 

3499.24 
3599.24 
3699.24 
3799.24 
3899.24 

40.10 
39.81 
39.68 
39.61 
39.47 

28.72 
28.88 
29.03 
29.16 
29.25 

40.10 
39.81 
39.68 
39.61 
39.47 

49.33 
49.18 
49.17 
49.18 
49.12 

35.61 
35.95 
36.19 
36.34 
36.54 

0.16 
0.28 
0.28 
0.32 
0.31 

4000.00 
4100.00 
4200.00 
4300.00 
4400.00 

0.25 
0.10 
0.11 
0.17 
0.39 

28.23 
15.40 
17.56 
85.45 
62.15 

3999.24 
4099.24 
4199.24 
4299.24 
4399.24 

39.56 
39.84 
40.02 
40.12 
40.30 

29.53 
29.66 
29.71 
29.89 
30.33 

39.56 
39.84 
40.02 
40.12 
40.30 

49.36 
49.67 
49.84 
50.03 
50.44 

36.74 
36.67 
36.59 
36.68 
36.97 

0.35 
0.15 
0.01 
0.16 
0.25 

4500.00 
4600.00 
4700.00 
4800.00 
4900.00 

0.49 
0.16 
0.31 
0.25 
0.16 

52.03 
9.81 

140.98 
187.84 
225.46 

4499.23 
4599.23 
4699.23 
4799.23 
4899.23 

40.72 
41.11 
41.04 
40.62 
40.30 

30.97 
31.33 
31.52 
31.66 
31.53 

40.72 
41.11 
41.04 
40.62 
40.30 

51.16 
51.69 
51.75 
51.50 
51.17 

37.26 
37.31; 
37.52 
37.94 
38.04 

0.12 
0.38 
0.43 
0.23 
0.16 

5000.00 
5100.00 

0.21 
0.15 

275.53 
348.95 

4999.23 
5099.23 

40.22 
40.36 

31.24 
31.04 

40.22 
40.36 

50.93 
50.92 

37.84; 
37.56 

0.16 
0.22 
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Vaughn Energy Services 
Midland, Texas 
432-563-5444 

Survey Engineer: Logan Henry 
Carmen 3 Federal Com No. 015H / API 30-015-40539 
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12)1 1

B Oil Well Drilling Contractor 

"P6stT)fficTBbxT60 748=8719" 

March 18, 2013 

COG Operating, LLC 
One Concho Center 600 W. Illinois Ave 
Midland, Texas 79701 

Re: Carmen 3 Federal Com # 15 H 
Sec. 3.T-17-S, R-30-E 
Eddy County, New Mexico 

Attn: Jim Evans 

The following is a Deviation Survey on the referenced well in Eddy County, New Mexico: 

241'- 1.75° 
402' - 3.25° 
894' - 1.5° 

1317'- 2° 
1551'- 0.75* 
2016' - 0.75? 

2485' - 0.75° 
2956" - 0.75° 
3425' - 0.5° 

3887' - 1° 
4363'- 1.25° 
4832' - 0.75° 

STATE OF NEW MEXICO ) 
) 

COUNTY OF EDDY ) 

Sincerely, 

GaryjW. Chappell 
Contracts Manager 

The foregoing was acknowledged before me this 18th day of March, 2013 by Gary W. Chappell. 

Ss., 

NOTARY Plf/BLIC 

Off ic ia l Seal 
BARBARA M. JOHNSON 

Notary Public 
State ot New Mexico. 

My Commission Explios l$£'AU£-



14103 Interwood S. Parkway • Houston, TX 77032 

PHONE 281.986.4400 • FAX 281.986.4499 

State of New Mexico, Eddy County 

I, Jeffrey Moriarty, certify that I am employed by Halliburton Energy Services, Inc. 
(AKA Sperry Drilling) and that on the dates of 11, March 2013 through 25, March 
2013 I did conduct or supervise the taking of DGWD directional surveys for the 
well Carmen 3 Federal Com 15H from a depth of 5176' MD to a depth of 10130' 
MD. This data is true, correct, complete and within the limitations of the tools as 
set forth by Halliburton Energy Services, Inc. (AKA Sperry Drilling). I am 
authorized and qualified to make this report and this survey was conducted at the 
request of COG Operating, LLC for the Carmen 3 Federal.Com 15H API No. 30-
015-40539 in Eddy County, New Mexico. I have reviewed this report and find 
that it conforms to the principles and procedures as set forth by Halliburton 
Energy Services, Inc. (AKA Sperry Drilling). 

Field Engineer 



Carmen 3 Federal Com 15H 

Jw Rig #2 

API# 30-015-

March 11, 2013 To March 25, 2013 

HD-MJ-0900265505 

rt li 
m m 

ibm 

:$ If 
.vfe-V-f is''-*'™ 

•:£ It 
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••*->:• 

Submitted by Jeffrey Moriarty 

3950. Interwooti S. Pkvyy 

Houston,, TX 77032 

Phi2& 1.986.4400 

RECEIVED 
2013 

W M O C ' D : / V R T S $ - A 

Dri l l ing a n d F o r m a t i o n 
E v a l u a t i o n 

& 



Survey Report for 

COG Operatering LLC. 

Rig 

Well Name 

Field Name 

Country 

Job Number 

Job Start Date 

API Number 

JW Rig #2 

Carmen 3 Federal Com 15H 

Glorieta- Yeso 

USA 

HD-XX-0900265505 

10-Mar-13 

30-015-40539-0000 



H A L U B U R T Q W i Sporrv Drilling 

iPA B l i E* O KQO NiRE N1S 

1, General Information 

2. Directional Survey Data 

Job No: HD-XX-0900265505 Well Name: Carmen 3 Federal Com 15H Survey Report 



H A L L I B U R T O N . I B p c r r y ° r ! " ' n 9 

GENERA EINFORMATilON 

Company 

Rig 

Well 

Field 

Lease Name 

State 

County 

Country 

API Number 

Sperry Drilling Job Number 

Job Start Date 

Job End Date 

North Reference 

Total Correction (deg) 

Dip Angle (deg) 

Total Magnetic Field (nT) 

Date of Magnetic Data 

Well Head coordinates N 

Well Head coordinates E 

Vertical section direction (deg) 

Unit Number 

MWD Engineers 

Company Representatives 

Company Geologist: 

rCOGOperatering LLC. 

: JWRig #2 

: Carmen 3 Federal Com 15H 

: Glorieta- Yeso 

: Carmen 3 Federal Com 15H 

: New Mexico 

: Eddy County, New Mexico 

: USA 

: 30-015-40539-0000 

: HD-XX-0900265505 

: 10-Mar-13 

: 25-Mar-13 

: Grid 

: 7.499 

: 60.639 

: 48763 

: 11 March, 2013 

: 32 deg. 52 min 11.07 sec North 

: 103 deg. 57 rriin 6.22 sec West 

: 269,20 

:11310662 

: Jeff Moriarty,; Sampson Olowo 

: David Foster 

Job No: HD-XX-0900265505 W e l l Name: , Carmen 3 Federal Com 15H Sujv^'-Report' ... - fPagef3j; 



rat p 
j ' ' H A L U S U R T O W ' f : B | , ! ! r ' ' ! ' D r i l l i n a * 

Tie-in 

q.po 0.00 0.00 0.00 0.00 N 0.00 E 

;3 
J5 -• K>"7' 

' 

i lui 

I . 

100:00 0.44 267.15 100.00 0.02S 0.38 W 0.38 0.44 

_u 20b.00„. I , 0-43 329720 200,00 OSBN . 0:96.W 0 96 045 ' 

300 00 2.18 24.76 299.97 2.33 N 0.35W 0.32 1.97 

_ 400.00 I I .:... . 3.27 . : 23122 399.85 6.68 N 1 57 tE -1.66_ _ '< 1.09 

500.00 . 2.97 23.24 499.71 11.68 N . 3.71 E -3.88 0.30 

.600.00 ^ 2.21 24.04^ J . .599,60 .; 15.82 N 5.52 E : -5.74 0.76 

700:00 1.91 27.96 699.54 19.06 N 7.09 E .: -7.35 0.33 

800.00 1-95 29:25 .; 
= . ,79914? 22:01 N 8.70 E -9.01 ... 0.06 

900.00 , 1.69 34.59 899.43 2471 N 10.37 E -10.71 0.31 

1000.00 . ' 1.50 34'55 999:39 27.00 N 1195 E ' ' ' i -12.32 0.19 

1100.00 1.37 38 07 1,099.36 , 29.02 N 13.43 E -13,83 0.16 

1200.00 1.23 40.94 ' 1,199,34 30.78 N 14.87 E -15130 0,15 ...:; 

ISOOiOO. 1.02 46.15 1,299.32 32.20 N 16.21 E -16.66 : 0.23 

. 1400.00 1.03 58.13 1,399.30 33.29 N ' 17:62 E " -18.08 0.21 

1500.00 ;•:• 0.97 59.59 1,499.29 34.20 N 19.11 E ; -19.59 0.07. 

1600,00 I .? 0.62 63.49 1.59928 34.87 N :' - 20,33 E -20:81 . 0.35 

1700.00 0.46 6915 1,699.27 35.25 N 21.19 E -21,68 0.17 

0.29 69.77 1,799.27 35:48 N 2i ;80E I -22:29 0:17 

1900.00 '.. 0.28 70.47 1.899.27 '." 35.65 N 22.27 E -22.76 0.01 

2000:00 I i 0.23 75.92 i ,999 j7 35.78 N 22.69E '! • -23:19 0.06 

210000 0.18 : : 68.43 ". 2,099.27 35.89 N 23.03 E -23 53 0.06 

2200:00 ;' 0,19 58 24 2,'199.27 j 36.03 N 23.32 E -23:82 0:03' 

'.' 2300.00 ; . 0.10 55.25 2,299.27 36:17 N 23.53 E -24.03 0-0? 

2400,00 0.41 ; ' '54.58 ,'* 2,399:26 36.43 N 23.89E -24.40 0.31 

2500.00 0.23 50.42 2,499.26 36.76 N 24.34 E -24.85 . 0.18 

2600:p0 « 0.37 "' 43.03 ' 2,599:26 ' 37 .13 N 24.72 E -25.23 0.14 

2700.00 0.30 49.05 2,699.26 37.53 N : 2513 E -25:66 0.08 

28po.ob; 0.30 51.70. 2.799.26 37.87 N 25 :54E '| -26.06 0.01 

'..': 2900:00 0.51 43.87 2,899.26 38.35 N 26.05 E -26.58 0.22 

3000,00;; M..."'::: 36,00 ' /' 2.999.25 39:00 N ; 26,6O E '; ;* r. -27J14 0.08 

3100.00 0.34 34.46 3,099.25 39.58 N 27.01 E -27.56 0.13 

3200.00 0.35 34.48 3,199.25 40:08 N .; 27 35 E " -27.91 0.01 ~3 

3300,00 0.41 36.21 3,299.25 40.62 N 27.73E -28.30 0.06 

3400100 s 0.47 . 134.15 3,399,24 1 40.62 N 28.24 E '",: T .^asp .. 0.67 

3500.00 : 0.31 134,75 3,499.24 40.14 N 28.73 E -29.28 0.16 

' 3600.00 ' 0.12 '2003$ "" : 39.86 N ; 28.88 E -29.44 ; p.28 

3700.00 0.23 98:11 3,699.24 39.73 N 29.04 E -29.60 0.28 

38'oo:oo' ; 0.10 243.24 3,799.24 39:66 N 29.17 E : ; ' -29,72 p;32 ' 

3900.00 0.24 120.29 3,899.24 39.52 N 29.27 E -29.82 0.31 

. $000,00. J 0.25 28.23 '.. 3,999.24 ; " 39.60,N 29.55 E -30; 10 0.35 

4100.00 0.10 15.40 4,099.24 39.88.N 29.68 E -30.23 0.15 

J.Ob No: HDrXX-0900265505 We l l NameV Carmen 3 Federal Com 15H ;Survey,Report 'Page 4 



H A L L I B U R T O N j B e c r r v 0 r " " n s N 4 ' r ' \ '£.~v~„,- ' 

EL • 
"4200.00 " '011 ' "17.56 ' * 4-199 24 " ' ~\ 40 0 5 N T ' ' 2973,E .-30 2 9 " ' " 0017 " 

. *300pO 0.17 : '8545 4;299.24 "40'16_N 29.91 E -30:47 0.16 

4400.00 0.39 62.15 4.399.24 40.33 N 30.36 E. -30.92 0.24 

4500.00 0 ,49' " " j 52;b"3 " 4,|9?:23' 40,75 N ' £ 1 30:99 E 77 -31.56 7 0,13 ': 

4600.00 0,16 9.81 4.599.23 41.15 N 31,36 E -31.93 0.39 

470bTbO 0.31 ; i4p;98; 4i:p8 N :< 31.55E ""• ; -32,12 0,43 ; 

4800.00 0.25 . 187.84 4,799.23 40.65 N 31.69E -32.25 0.23 

4900^00 0.16 ' . ; 225:46. . . 4,899,23 40.34 N . 31.56 E . -32.12 0.16.. 

5000.00 0.21 275.53 4,999.23 40.26 N 31.28E -31.84 0.16 

sVboM 0.15 348.95 5,099,23 40.40 N 31.07E . -31:63 0.22 

5176.00 0.07 172.17 5,175.23 40.46 N 31.06E -31.62 0.29 

5207.00 0.80 238,19 5,206.23 40.32 N 30.88 E ' -31.44 2.51 

523800 3,03 245.49 5,237.21 39.87 N 29.95 E -30.50 7.22 

5269.00 5.85 256.43 5,268/l'1 39.16 N . 27.66 E -28,21 9.44 

5300.00 8.81 255.96 5,298.86 38.21 N 23.83 E -24.36 9.55 

11.67 255.39 . . 5,326:41' . 36.98 N 19.01 E -19,52 1023 

5359.00 14.50 254:26 5,356,60 35.13 N 12.24 E -12.73 9.17 

5390700 17:69 256,81 5,386,38 33.01 N 3:92 E . ; -4,38 10.53 

5422,00 20.47 257.20 5,416.62 30 :66N 6.28.W 5.85 8.71 

5453.00 23.36 257.17 5,445.38 ; 28.09 N 17.56 W 17.16 9,33 

5484.00 25.88 256.56 5,473.56 25.15 N 30.13 W 29.78 8.18 

5516*00 28.41 7 257:14 5.502.03. 21J33 N 44.35 W 44.04 7.93 

5547.00 31.51 258:07 5,528.89 18.52 N 59.47 W 59.20 10.11 

5578.00 . 34,47 258.81 ... . 5,554.88 15.14 N . 76.00W ... 75.78 9.65 

5609.00 37.74 259.58 5,579.93 11.72 N 93 :95W 93.77 10.66 

./954..S§P_-_. 40.69 261.10 5,604.72 . 1 . 8.34.N 113T89.W 11376 9.68 

5672.00 43.69 262.49 5,627.68 5.37 N 134.49 W 134:40 10.15 

. ,.57O3jp0 47.00 262:84 5,649.47 ] 2.56 N 156:36 W ; 156.31 10.70 

5734.00 50.32 263.42 5,669.94 0.22S 179.47 W 179.45 10.80 

5765.00 52.76 262:50 5.689,22 3.20S 203,56 W 203.58 . 8.19 

5796.00. 55.29. 261.97 5.707.43 6.59 S 228.41 W 228.48 8.30 

5827.00 57.71 261.55 5,724.54 10.30 S 253.99.W ; 254.11 7.87 

5858.00 60.44 260.56 5,740.47 14.43 S 280.26W 280.43 9.23 

5689.00 63.56 259.82 5,755.02 19.10 S 307.23 W 307.46 10.29 

5921.00 66,83 259.00 5,768.44 24.44 S 335.77 W 336,08 10.48 

5952<!pp 6a43 ,; 258.68 1 ' 5779.99 ' '30.00 S 364:00W 364.38 8.45 

5983,00 73.04 258.25 5,789.96 35.87 S 39275 W 393:22 11.72 

6014,00 77.63 257.77 5,797.80 42.10 S i $ 2 p 8 W " 7 422'63 14.'86 

6046.00 82.22 257.74 5.803.40 48.78 S 452.86 W 453.50 14.35 

6077.00 86.24 257:36 5,806,52 55.43 S 482T9f:W 48370 13.02 

6108.00 86.91 257.85 5,808.37 62.07 S 513.20 W -" 514.01 2.69 

6140.00 88.52 259.61 5,809.65 68.32 S 544-55W ' 545.45 7.45 

6171.00 89.44 262.61 5,810.20 73.11 S 575.17 W 576.14 10.11 

6203.00 91.14 ' 264.53 5,810,03 76.69 S 60&97W ' 607.98 8.01 

6234.00 91.14 266.18 5,809.42 79.20 S 637.86 W 638.90 5.31 
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'. H A L L I B U R T O N | sparry n«ii'nB \ c £ , ^ ^ V ' V - y ' 

1 mmmssmmnms&m 

r626500 91 20" * 267.69" 5,808.78 8086 S 668"81.W !'669 8 7 ' ' 4'88 _*> ' 

6296.00 9'1.23 1 269.12 5,808.12 8172 S "699,79 W 70086 4.62" 

6327.00 91.17 269.11 5.807.48 82.20S 730.78 W 731.85 0.20 

; 6359,00 91 17 " r 268.83 5,806:82 ; 82.77~S . 7 " 762.76.W7' i " 763 85 0788".. 

6454.00 92.07 270.21 5.804.14 83.57 S 857.72 W 858.80 1.73 

.6^j|!dd " 93.05 ' 77. 269778 , 5,799,94 7 83'58 S 951762 W 95270 , 7 1,14 .7 
6642.00 91.51 269.57 5,796.19 84.12 S 1,045.55 W 1046.62 1.65 

6736.00 90,86 [ 27b:77 5,794:24 . ' . 83;84 S Z .' 1,139,52 W 114058 . 1;46 

6831.00 91.48 270.88 5,792,30 82.47 S . 1,234.49 W 1235.52 0.66 

6925.00 92:13 270.34 z 77 5;789:34 81.47 S 1,328,44 W 1329.45 0.89 

7019.00 91.36 271.97 5,786.48 79.57 S 1.422.37 W 1423.35 1.91 

711200 91.17 271.61 5,764:42. 76.66 S 1,515730 W 1516,23 . 0.43 

7206.00 91.54 271.22 5.782.20 74.34 S 1,609.25 W 1610.13 0.57 

7300 00 92.25 271,56 5,779.09 72.06IS . 1,703.17 W 1704.01 0.83 

7394.00 90.62 . 271.93 5,776.74 69.20 S 1,797.09 W 1797.88 1.78 

7488,00 90.52 271,62 5,775.80 66.29" S 1,891,04 W 1891.79 0.35 

7581.00 90.43 270.47 5,775.03 64.59 S . 1.984.02 W 1984.73 1.24 

7675.00 91.29 269.39 5,773.61 64.70S . 2.078:piI W _ 2078.71 1,47 

7769.00 91.60 269.78 5,771.24 65.38 S 2,171 ;98W 2172.68 0.53 

7863.00 90.31 .. 268,96 5,769.68 • . .66,42 S j 2.265,96 W ... 2266,66 1.63 

7957.00 90.74 269.01 5,768.82 68.09 S 2,359.94 W 2360.66 0.46 

8050,00 90,77 268,59 . 5.767.59 70.03 S 2,452.91 W . 2453,65 045 

8144.00 91.17 268.87 5,766.00 72.11 S 2,546.87 W 2547.63 0.52 

. 8237,00 .. 90:83 j 268.68 5,764.38 74.10 s ; 7 2,639,84 W 2640.61 0.42 

8330.00 .91.11 268.71 5,762.80 76.22 S 2,732.80 W 2733.60 0.30 

. ^ 2 3 , 0 0 ; 90.62 ;. 269.85 . ^5,761.40 ,77;38"S 2.825.78 W . 2826,58 . 1.34 

8517.00 90.46 270.82 5,760.52 76.83 S 2.919 77 W 2920.56 1.04 

8610.00 91.76 271 :B4. 5.758.71 74,66 S 3,012,73 W 3013.48 1.78 ' 

8703.00 92.50 271.76 5,755.26 71.74S 3.105.62 W 3106.31 0.80 

. .. 8797.00 .... .., 91:35 .: 270.31 5.752.10 70.05 8 3,199.54 W 3200.21 L96 

8891.00 91.60 269.76 5,749.67 69.99 S 3,293.51 W . 3294.17 0.65 

.8985,00 91.70 269.03 5.746?7 70.99 S 3.387,47 W 3388,13 0,78 

9079.00 90.77 270.07 5,744.95 71.72S 3.481.44 W 3482.10 1.48 

9172.00 90.46 269.44 5,743.95 72.12 S 3.574.43 W "3575709 0.76 

9266.00 89.88 270.94 5,743.67 71.81 S 3,668.43 W 3669.07 1.71 

9360,00 89.91 270.61 5,743.84 70.54 S 7 3.762.42:w 3763,04 0.35 

9453.00 90.56 271.04 5,743.47 69.20 S 3,855.41 W 3856.00 0.83 

9547.00 91 : i i 270.70 5,742.11 " 6778 S 3,949739 W 3949.95 0.69 

9640.00 91.60 270.58 5.739.91 66,74 S 4.042.36W 4042.89 0.54 

9735.00 91 82 270.45 5,737708 65.89 S 4,137.31 W 4137.83 0.27 

9828.00 90.96 270.01 5.734.82 65.52 S 4,230.28 W 4230.78 1.04 

9922:00 "" : 91.45* 269.80 5,732.84 65:67 S " 4.324.26 W 4324.75 0.57 

10015.00 91.97 269.13 5.730.07 66.54 S 4.417.21 W 4417.71 0.91 

10109.00 92.03 268.84 5.726.78 68.20 S " 4,511.14 W 4511.65 0.31 

10130.00 91.70 268.50 5.726.10 68.69 S 4,532.12 W 4532.64 2.27 
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H A L L I B U R T O N S p e r r y Dr i l l i ng 

DIBECjT.I0NArj 

mm fe 
10200.00 91.70 268:50 J5.724.02. 70.52 S 4.602:07W 4602:60 .0 00 

SURVEYS CALCULATED USING LONG COLLAR METHOD. 
TIE-ON ASSUMED VERTICAL AT SURFACE. 
SURVEYS FROM 100.00* MD TO 5100^ MD PROVIDED BY VAUGHN ENERGY SERVICE. 
SURVEYS FROM 5176' MD TO 10130" MD PROVIDED BY SPERRY DRILLING SERVICES. 
SURVEY 10130' MD IS PROJECTED TO BIT AT 10200' MD. 
SPERRY ENGINEERS: J. MORIARTY, S. OLOWO 

DIRECTIONAL SURVEY DATA NOTES 

- 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 direction of 269.20 degrees (Grid) 

- A total correction of 7,50 deg from Magnetic north to Grid north has been applied 

- Horizontal displacement is relative to the well head. 

- Horizontal displacement (closure) at 10,200.00 feet is 4,602:61 feet along 269:12 degrees'(Grid) 

mm 
H U B 

HALLIBURTON ENERGY SERVICES, INC. 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 ENERGY 
SERVICES, INC. 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 THIRD PARTY. THE CUSTOMER HAS FULL 
RESPONSIBILITY FOR ALL DRILLING. COMPLETION. AND PRODUCTION OPERATION. HALLIBURTON ENERGY SERVICES INC 
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 ENERGY SERVICES. INC, SERVICES 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 ENERGY 
SERVICES, INC. 
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H A L L I B U R T O N 

SPERRY DRILLING - ... - . ....... . v ... ~-
3950 INTERWOOD S.'PKWY " - . ,... —, . -- ~. »-

"~~ ~ — "— " "— • 
= HOUSTON, TX. 77032 

PHONE: •1.281.986.4400 
FAX: 1.281.986.4499. 
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