
- VAU6HN ENERGY SERVM 

*A GYROTECHNOLOGIES INC. COMPANY 

July 2, 2013 

' 1 PO Box 261021 
Corpus Christf, Texas 78426 

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

COG Operating LLC (Concho) 
One Concho Center 
600 W Illinois Avenue 
Midland, TX 7970*1 

Attn Kanicia Castillo 

nt*OfclVED:J 
SEP J 7 im j 

Re Firefox 4 Federal Com No 005H 

Please find enclosed a copy of the survey from 0' to 8,170' ran on the above 
referenced well 

If I can be of any,further service, please do not hesitate to calLme at 800-606-
4976;' 

Keith Havelka 
Operations 

STATE OF TEXAS § 
- - §. 

COUNTY OF NUECES § 

This instrument was acknowledged before me on the ^ day 
A D , 2013, by Keith Havelka 

f P v t y . . LAURA BALLEW 
| * ^ = r * \ Notary Public .State of Texas 

My Commission Expires 
January 28,2014 

- Laura Ballew 
Notary Public, State of Texas 



Company: COG Operat ing (Concho) LLC 

Lease/Wel l : Firefox 4 Federal Com/No 005H 

Locat ion: S4 T19s R31e 

Rig Name: Patr iot 6 

State/County: New Mexico/Eddy 

Lat i tude: 32.68, Long i tude: -103.88 

GRID North is 0.24 Degrees East o f True North 

VS-Azi : 0.00 Degrees 

RKB : 17 Feet 

DRILLOG HA GYRO SURVEY CALCULATIONS 
Filename: ...ederal com #5h gyro survey.ut 

Minimum Curvature Method 
Report Date/Time: 7/2/2013 /12:27 

Vaughn Energy Services 
(432) 563-5444 

Gardendale, TX 79758 
Surveyor: Dustin Wedel 

Firefox 4 Federal Com No 005H / API 30-015-41423 

Measured 
Depth 

FT 

Incl 
Angle 
Deg 

Drift 
Direction 

Deg 
TVD 
FT 

+N/-S 
FT 

+E/-W 
FT 

Closure 
Distance 

FT 

Closure 
Direction 

Deg 

Dogleg 
Severity 
Deg/100 

0.00 0.00 0.00 
100.00 0.25 320.36 
200.00 0.26 0.73 
300.00 0.06 268.46 
400.00 0.09 233.62 

500.00 0.33 170.88 
600.00 0.31 181.76 
700.00 0.40 163.09 
800.00 0.46 172.49 
900.00 0.45 172.82 

1000.00 0.50 154.58 
1100.00 0.41 157.37 
1200.00 0.27 119.40 
1300.00 0.63 83.28 
1400.00 0.74 75.03 

1500.00 0.88 88.26 
1600.00 0.81 82.82 
1700.00 0.89 77.08 
1800.00 0.94 82.21 

0.00 0.00 0.00 
100.00 0.17 -0.14 
200.00 . 0.57 -0.28 
300.00 0.79 -0.33 
400.00 0.74 -0.44 

500.00 0.41 -0.46 
600.00 -0.15 -0.42 
699.99 -0.75 -0.33 
799.99 -1.48 -0.18 
899.99 -2.27 -0.07 

999.98 -3.06 0.16 
1099.98 -3.79 0.49 
1199.98 -4.24 0.84 
1299.98 -4.29 1.59 
1399.97 -4.06 2.75 

1499.96 -3.87 4.14 

1599.95 -3.76 5.61 

1699.94 -3.50 7.07 

1799.93 -3.21 8.64 
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0.00 0.00 
0.22 320.36 0.25 
0.63 333.73 0.18 
0.85 337.53 0.27 
0.86 329.22 0.06 

0.61 311.43 0.30 
0.45 250.45 0.07 
0.82 203.64 0.15 
1.49 186.73 0.09 
2.27 181.84 0.01 

3.07 176.92 0.16 
3.82 172.61 0.09 
4.32 168.82 0.26 
4.58 159.70 0.44 
4.91 145.86 0.15 

5.67 133.05 0.23 
6.75 123.82 0.10 
7.89 116.32 0.12 
9.22 110.40 0.10 



Measured 
Depth 

FT 

Incl 
Angle 
Deg 

Drift 
Direction 

Deg 
TVD 
FT 

+N/-S 
FT 

1900.00 1.24 82.80 1899.91 -2.97 

2000.00 
2100.00 
2200.00 
2300.00 
2400.00 

1.51 
2.08 
2.08 
1.17 
0.50 

82.04 
83.02 
85.67 
75.84 
77.06 

1999.88 
2099.83 
2199.76 
2299.72 
2399.71 

-2.65 
-2.25 
-1.89 
-1.50 
-1.15 

2500.00 
2600.00 
2700.00 
2800.00 
2900.00 

0.08 
0.29 
0.24 
0.42 
0.44 

6.45 
4.02 

329.77 
324.79 
330.12 

2499.71 
2599.71 
2699.71 
2799.71 
2899.70 

-0.99 
-0.67 
-0.23 
0.25 
0.89 

3000.00 
3100.00 
3200.00 
3300.00 
3400.00 

0.56 
0.71 
0.71 
0.86 
0.95 

309.17 
294.81 
295.28 
293.95 
297.22 

2999.70 
3099.69 
3199.69 
3299.68 
3399.66 

1.53 
2.09 
2.61 
3.18 
3.87 

3500.00 
3600.00 
3700.00 
3800.00 
3900.00 

0.83 
0.84 
0.96 
0.87 
0.85 

298.43 
296.25 
299.36 
293.99 
285.60 

3499.65 
3599.64 
3699.63 
3799.62 
3899.60 

4.59 
5.26 
6.00 
6.72 
7.23 

4000.00 
4100.00 
4200.00 
4300.00 
4400.00 

0.80 
0.90 
0.96 
1.07 
1.32 

282.38 
284.24 
270.56 
269.21 
277.57 

3999.59 
4099.58 
4199.57 
4299.55 
4399.53 

7.58 
7.93 
8.13 
8.12 
8.26 

4500.00 
4600.00 
4700.00 
4800.00 
4900.00 

1.56 
1.62 
2.06 
2.55 
2.82 

274.63 
264.30 
252.96 
250.21 
259.33 

4499.50 
4599.46 
4699.41 
4799.33 
4899.22 

8.52 
8.49 
7.82 
6.54 
5.33 

5000.00 
5100.00 
5200.00 
5300.00 
5400.00 

2.69 
2.71 
2.72 
2.69 
2.72 

258.05 
255.42 
253.03 
252.02 
251.87 

4999.10 
5098.99 
5198.88 
5298.77 
5398.66 

4.39 
3.31 
2.02 
0.61 
-0.85 

5500.00 
5600.00 
5700.00 

2.75 
2.65 
3.18 

250.28 
252.14 
251.40 

5498.55 -2.40 
5598.43 -3.92 
5698.30 -5.51 
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+E/-W 
FT 

Closure 
Distance 

FT 

Closure 
Direction 

Deg 

Dogleg 
Severity 
Deg/100 

10.52 

12.90 
16.00 
19.61 
22.41 
23.83 

24.26 
24.29 
24.20 
23.88 
23.48 

22.91 
21.97 
20.86 
19.61 
18.18 

16.81 
15.52 
14.13 
12.70 
11.28 

9.88 
8.43 
6.84 
5.07 
3.00 

0.50 
-2.27 
-5.39 
-9.20 

-13.72 

-18.43 
-23.01 
-27.57 
-32.07 
-36.56 

-41.07 
-45.52 
-50.36 

10.93 

13.17 
16.16 
19.70 
22.47 
23.86 

24.28 
24.30 
24.20 
23.88 
23.49 

22.96 
22.07 
21.02 
19.87 
18.59 

17.42 
16.38 
15.35 
14.37 
13.40 

12.45 
11.57 
10.62 
9.57 
8.79 

8.54 
8.79 
9.50 

11.29 
14.72 

18.95 
23.25 
27.64 
32.08 
36.57 

41.14 
45.69 
50.66 

105.74 

101.61 
97.99 
95.50 
93.83 
92.77 

92.33 
91.57 
90.55 
89.40 
87.84 

86.18 
84.56 
82.85 
80.78 
77.98 

74.71 
71.26 
66.99 
62.11 
57.34 

52.50 
46.78 
40.08 
31.98 
19.96 

3.36 
345.05 
325.44 
305.42 
291.25 

283.40 
278.19 
274.20 
271.09 
268.66 

266.65 
265.08 
263.75 

0.30 

0.27 
0.58 
0.10 
0.95 
0.67 

0.48 
0.21 
0.16 
0.18 
0.05 

0.21 
0.22 
0.01 
0.16 
0.11 

0.13 
0.03 
0.13 
0.12 
0.13 

0.07 
0.10 
0.23 
0.11 
0.30 

0.26 
0.29 
0.57 
0.51 
0.51 

0.15 
0.13 
0.11 
0.06 
0.04 

0.08 
0.13 
0.53 



Measured 
Depth 

FT 

Incl 
Angle 
Deg 

Drift . 
Direction 

Deg 
TVD 
FT 

+N/-S 
FT 

+E/-W 
FT 

Closure 
Distance 

FT 

Closure 
Direction 

Deg 

Dogleg 
Severity 
Deg/100 

5800.00 
5900.00 

3.42 
1.68 

252.14 
246.93 

5798.14 
5898.04 

-7.31 
-8.80 

-55.83 
-60.01 

56.30 
60.66 

262.54 
261.66 

0.24 
1.75 

6000.00 
6100.00 
6200.00 
6300.00 
6400.00 

0.95 
1.02 
0.83 
0.93 
1.06 

222.85 
229.37 
226.09 
241.13 
232.83 

5998.01 
6097.99 
6197.98 
6297.97 
6397.95 

-9.99 
-11.18 
-12.26 
-13.15 
-14.10 

-61.93 
-63.17 
-64.37 
-65.60 
-67.05 

62.73 
64.15 
65.52 
66.91 
68.52 

260.84 
259.97-
259.22 
258.66 
258.12 

0.90 
0.13 
0.20. 
0.25 
0.19 

6500.00 
6600.00 
6700.00 
6800.00 
6900.00 

0.23 
0.38 
0.63 
0.81 
0.85 

175.46 
40.01 
300.97 
283.64 
291.67 

6497.95 
6597.95 
6697.94 
6797.94 
6897.93 

-14.86 
-14.81 
-14.27 
-13.82 
-13.38 

-67.78 
-67.54 
-67.80 
-68.95 
-70.33 

69.39 
69.15 
69.28 
70.32 
71.59 

257.63 
257.63 
258.11 
258.66 
259.23 

0.96 
0.57 
0.78 
0.28 
0.12 

7000.00 
7100.00 
7200.00 
7300.00 
7400.00 

0.62 
0.71 
0.57 
0.76 
0.66 

286.44 
290.99 
286.26 
336.23 
334.67 

6997.92 
7097.91 
7197.91 
7297.90 
7397.89 

-12.95 
-12.58 
-12.22 
-11.48 
-10.35 

-71.54 
-72.63 
-73.69 
-74.43 
-74.95 

72.70 
73.71 
74.69 
75.31 
75.66 

259.74 
260.17 
260.58 
261.24 
262.14 

0.23 
0.10 
0.14 
0.59 
0.10 

7500.00 
7600.00 
7700.00 
7800.00 
7900.00 

0.98 
1.09 
1.02 
1.08 
1.04 

343.72 
337.27 
336.84 
314.52 
328.17 

7497.88 
7597.86 
7697.85 
7797.83 
7897.81 

-9.00 
-7.30 
-5.60 
-4.12 
-2.68 

-75.43 
-76.04 
-76.76 
-77.79 
-78.94 

75.97 
76.39 
76.97 
77.90 
78.98 

263.19 
264.52 
265.83 
266.97 
268.05 

0.34 
0.16 
0.07 
0.41 
0.26 

8000.00 
8100.00 
8170.00 

f.10 
1.06 
1.11 

326.60 
313.41 
299.14 

7997.80 
8097.78 
8167.77 

-1.12 
0.32 
1.09 

-79.94 
-81.14 
-82.20 

79.95 
81.14 
82.21 

269.20 
270.22 
270.76 

0.06 
0.25 
0.39 
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Vaughn Energy Services 
(432) 563-5444 

Gardendale, TX 79758 
Surveyor: Dustin Wedel 

Firefox 4 Federal Com No 005H / API 30-015-41423 
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A ScMurnbsigor Cairipjrty COG Firefox 4 Federal Com #5H Gyro + MWD tie In 
Geodetic Report 

(Non-Def Survey) 

13375ft Survey 

Report Date: 
Client: 
Field: 

Structure / Slot: 

Well: 
Borehole: 
UWI / API#: 
Survey Name: 
Survey Date: 

Tort / AHD / DDI / ERD Ratio: 
Coordinate Reference System: 
Location Lat / Long: 
Location Grid N/EY/X: 
CRS Grid Convergence Angle: 

Grid Scale Factor: 

July 02,2013- 08:55 AM 
COG 
NM Eddy County (NAD 27) 

Survey / DLS Computation: 
Vertical Section Azimuth: 
Vertical Section Origin: 

COG Firefox 4 Federal Com #5H / COG Firefox 4 Federal Com #5H TVD Reference Datum: 

Firefox 4 Federal Com #5H 
COG Firefox 4 Federal Com #5H 
Unknown / Unknown 

COG Firefox 4 Federal Com #5H Gyro + MWD Tie In -,13375ft' 
June 25, 2013 

159.523 • / 4949.233 ft / 6.075 / 0.557 
NAD27 New Mexico State Plane, Eastern Zone, US Feet 
N 32° 41' 2.10747", W 103° 52' 53.96324" 
N 612816.500 ftUS. E 638968.800 ftUS 
0.2439 * 

0.99993121 

TVD Reference Elevation: 
Seabed / Ground Elevation: 
Magnetic Declination: 
Total Gravity Field Strength: 
Total Magnetic Field Strength: 
Magnetic Dip Angle: 
Declination Date: 
Magnetic Declination Model: 
North Reference: 
Grid Convergence Used: 
Total Corr Mag North->Grid 
North: 

Local Coord Referenced To: 

Minimum Curvature / Lubinski 
93.180 0 (Grid North) 
0.000 ft, 0.000 ft 

RKB 

3573.000 ft above MSL 
3555.000 ft above MSL 
7.626 • 
998.5106mgn (9.80665 Based) 
48644.497 nT 
60.500 * 

June 25, 2013 
BGGM 2013 
Grid North 
0.2439 0 

7.3825 " 

Structure Reference Point 

' MD Incl Azim Grid TVD VSEC NS EW DLS Northing Easting Latitude Longitude 

(ft) • C) C) (ft) (ft) (ft) (ft) (7100ft| (ftUS) (ftUS) (N/S • ' "I (E/W • ' " ) 
0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 N/A 612816.50 638968.80 N 3241 2.11 W 103 52 53.96 

100.00" 0.25 320.36 100.00 -0.15 0.17 -0.14 0.25 612816.67 638968.66 N 32 41 2.11 W 103 52 53.96 
200.00 ' 0.26 0.73 200.00 -0.31 0.56 -0.28 0,18 612817.06 638968.52 N 32 41 2.11 W 103 52 53.97 
300.00 0.06 268.46 300.00 -0.37 0.79 -0.32 0.27 612817.29 638968.48 N 32 41 2.12 W 103 52 53.97 
400.00 0.09 233.62 400.00 -0.48 0.74 ;0.44 0.05 612817.24 638968,36 N 32 41 2.11 W 103 52 53.97 

500.00 0.33 170.88' 500.00 -0.48 0.41 -0.46 0.30 612816.91 638968.34 N 32 41 2.11 W 103 52 53.97 
600:00 0.31 181.76 600.00 .-0.41 -0.15 -0.42 0.06 612816.35 638968.38 N 32 41 2.11 W 103 52 53.97 
700.00 0.40 163.09 699.99 -0.29 -0,75 -0.33 0.15 612815.75 • 638968:47 N 32 41 2.10 W 103 52 53.97 
800.00 0.46 172.49 799.99 -0.09 -1.48 -0.17 0.09 612815.02 638968.63 N 32 41 2.09 W 103 52 53.97 
900.00- 0.45 172.82 899.99 ' 0.05 -2,27 -0,07 0,01 612814.23 638968,73 N 32 41 2.09 W 103 52 53.96 

1000.00 0.50 154.58 999,98 0.33 -3.05 0.16 0,16 612813.45 638968.96 N 32 41 2.08 W 103 52 53.96 
1100.00 0.41 157.37 1099.98 0.70 -3.78 0.49 0.09 612812.72 , 638969.29 N 32 41 2.07 W 103 52 53.96 
1200.00 0.27 119.40 1199.98 1.07 -4.22 0.83 0.26 612812.28 638969.63 N 32 41 2.07 W103 52 53.95 
1300.00 0.63 83.28 1299.98 1.82 -4,27 1.58 0.44 612812.23 638970,38 N 32 41 2.07 W.103 52 53,94 
1400.00 0.74 75.03 1399.97 2.97 -4.04 2.75 0.15 612812,46 638971.55 N 32 41 2.07 W103 52'53.93 

1500.00 0.88 88.26 1499.96 4.35 -3.85 4.14 0.23 612812.65 638972.94 N 32 41 2.07 W 103 52 53.91 
1600.00 0.81 82.82 1599.95 5.81 -3.74 5.61 0.11 612812.76 638974.41 N 32 41 2.07 W 103 52 53.90 
1700.00 0.89 77.08 1699.94 7.25 -3.48 7.07 0.12 .612813.02 638975.87 N 32 41 2.07 W 103 52 53.88 
1800.00 0.94 82.21 1799.93. 8.81 -3.19 8.64 0.10 612813.31 638977.44 N 32 41 2.08 W 103 52 53.86 
1900.00 1.24 82.80 1899.91 10.68 -2.95 10.53" 0.30 612813.55 638979,33 N 32 41 2.08 W 103 52 53.84 

2000.00. 1.51 82.04 1999.88 13.03 -2.63 12.91 0.27 612813.87 638981.71 N 32 41 2.08 W 103 52 53.81 
2100.00 2.08 83.02 2099.83 16.11 -2.23 16.01 0.57 612814.27 638984.81 N 32 41 2.08 W 103 52 53.78 
2200.00 . 2.08 85.67 2199.76 19.70 -1.87 19.62 0.10 612814.63 638988.42 N 32 41 2.09 W 103 52 53.73 
2300.00 1.17 75.84 2299.72 22.47 -1.48 22.42 0.95 612815.02 638991.22 N 32 41 2.09 W 103 52 53.70 
2400.00 0.50 77.06 2399.71 23.86 -1.14 23,84 0.67 612815.37 638992.64 N 32 41 2.10 W 103 52 53.68 

2500.00 • 0.08 6.45 2499.71 24.29 -0.97- 24.27 0.48 612815.53 638993.07 N 32 41 2.10 W 103 52 53.68 
2600.00 0.29 4.02 2599.71 24.30 -0.65 24.30 0,21 612815,85 638993.09 N 32 41 2.10 W 103 52 53:68 
2700.00 0.24 329.77 2699.71 24.18 -0.21 24.21 0.16 612816.29 638993.01 N 32 41 2.10 W 103 52 53.68 
2800.00 0.42 324.79 2799.71 23.84 0.27 23.89 0.18 612816,77 638992.69 N 32 41 2.11 W 103 52 53.68 
2900.00 0.44 330.12 2899.70 23.40 0.90 23.49 0.04 612817.40 638992.29 N 32 41 2.12 W 103 52 53.69 

3000.00 0.56 309.17 2999.70 22,80 1.54 22.92 0,22 612818.04 638991.72 N 32 41 2.12 W 103 52 53.70 
3100.00 0.71 294.81 3099.69 21.83 2.11 21.98 0.22 612818.61 638990.78 N 32 41 2.13 W 103 52 53.71 
3200.00 0.71 295.28 3199.69 20,68 2.63 20.86 0.01 612819.13 638989.65 N 32 41 2.13 W 103 52 53.72 
3300.00 0.86 293.95 3299.68 19.40 3.20 19.61 0.15 612819.70 638988.41 N 32 41 2.14 W 103 52 53.73 
3400.00 0.95 297.22 3399.66 17.94 3.89 18.19 0.10 612820.39 638986.99 N 32 41 2.15 W 103 52 53.75 

3500.00 0.83 298.43 3499.65 ' 16.53 4.61 16.81 0.12 612821.11 638985,61: N 32 41 2.15 W 103 52 53.77 
3600.00 " 0.84 296.25 3599.64 15.20 5.28 15.52 0.03 612821.78 638984.32 N 32 41 2,16 W 103 52 53.78 
3700.00 0.96 299.36 3699.63 13.77 6.02 14.13 0.13 612822.52 638982.93 N 32 41 2.17 W 103 52 53.80. 
3800.00 0.87 293,99 3799,62 12.31. 6.74 12.71 0.12 612823.23 638981.51 N 32 41 ,2,17 W 103 52 53.81 
3900.00 0.85 285,60 3899,60 10.88 7.24 11.30 0.13 612823.74 638980.10 N 32 41 2.18 W 103 52 53.83 

4000.00 0.80 282.38 3999.59 9.47 7,59 9.90 0.07 612824,09 638978.70 N 32 41 2.18 W 103 52 53.85 
4100.00 0.90 284.24 4099.58 8.01 7.94 8.46 0.10 612824.43 638977.26 N 32 41 2.19 W 103 52 53.86 
4200.00 0.96 270,56 4199.57 6.40 8.14 6.86 0.23 612824.64 638975.66 N 32 41 2.19 W 103 52 53.88 

-4300.00 1.07 269.21 4299.55 4.63 8.13 5.09 0.11 612824.63 638973.89 N 32 41 2.19 W 103 52 53.90 
4400.00 1.32 277.57 4399.53 2.55 8.27 3,01 0.30 612824.77 638971.81 N 32 41 2.19 W 103 52 53.93 

4500.00 1.56 274.63 4499.50 0.04 8.53 0.52 0.25 612825.03 638969.32 N 32 41 2.19 W 103 52 53.96 
4600.00 1.62 264.30 4599.46 -2.72 8.50 -2.25 0.29 612825.00 638966.55 'N 32 41 2.19 W 103 52 53.99 
4700.00 2.06 252.96 4699.41 • -5.80 7.83 -5.37 0.57 612824.33 638963.43 N 32 41 2.19 W 103 52 54,03 
4800.00 2.55 250.21 4799.33 -9.53 6.56 -9.18 0.50 612823.05 638959.62 N 32 41 2.17 W 103 52 54.07 
4900.00 2.82 259.33 4899.22 -13.97 5.35 -13.70 0.50 612821.85 638955.11 N 32 41 2.16 W 103 52 54.12 

5000.00 2.69 258.05 4999.11 -18.62 4.41 -18.41 0.14 612820.90 638950.39 N 32 41 2.15 W 103 52 54.18 
5100.00 2.71 255.42 5098.99 -23.14 3.32 -22.99 0.13 612819.82 638945.81 N 32 41 2.14 W 103 52 54.23 
5200.00 2.72 253.03 5198.88 - -27.62 2.04 -27.55 0.11 612818.54 638941.25 N 32 41 2.13 W 103 52 54.29 
5300.00 2.69 252.02 5298.77 -32.04 0.62 -32.05 0.06 612817.12 638936.75 N 32 41 2.11 W 103 52 54.34 
5400.00 2.72 251.87 5398.66 -36.43 -0.84 -36.54 0.03 612815.66 638932.26 N 32 41 2.10 W 103 52 54.39 

5500:00 2.75 250.28 5498.55 -40.86 -2.39 -41.05 0.08 612814.11 638927.75 N 32 41 2.09 W 103 52 54.44 
5600.00 2.65 252.14 5598,43 -45.22 -3.91 -45.51 0.13 612812.59 638923.29 N 32 41 2.07 W 103 52 54.50 
5700.00 3.18 251.40 5698.30 -49.96 -5.50 -50.34 0.53 612811.00 '638918.46 N 32 41 2.06 W 103 52 54.55 
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Final Survey 
Projection To Bit 

MD Incl Azim Grid TVD VSEC NS EW DLS Northing Easting Latitude Longitude 
(ft) C) C) (ftl (ftl (ft) (ft) (*/100ft) (ftUS) (ftUS) (N/S • • ") (EAV • • " ) 

11761.00 89.34 94.11 8878.75 3095.33 •171.57 3090.57 1.71 612644.95 642059.15 N 32 41 0.28 W 103 52 17.81 
11824.00 90.04 93.75 8879.09 3158.32 -175.88 3153.42 1.25 612640.63 642121.99 N 32 41 0.23 W 103 52 17.08 
11919.00 90.84 93.67 8878.36 3253.31 -182.03 . 3248.22 0.85 612634.48 642216.79 N 32 41 0.17 W103 52 15.97 
12014.00 90.31 92.35 8877.41 3348.30 -187.02 3343.08 1.50 612629.49 642311.64 N 32 41 0.11 W 103 52 14.86 
12109.00 89.78 93.14 8877.33 3443.30 -191.57 3437.97 1.00 612624.94 642406.52 N 32 41 0.07 W 103 52 13.75 

12203.00 90.84 92.96 8876.83 3537.30 . -196.57 3531.83 1.14 612619.94 642500.38 N 32 41 0.01 W 103 52 12.65 
12298.00 90.92 93.05 8875.37 3632.29 -201.55 3626.69 0.13 612614.96 642595.23 N 32 40 59.96 W 103 52 11.54 
12394.00 90.13 92.96 8874.49 3728.28 -206.58 3722.55 0.83 612609.93 642691.09 N 32 40 59.90 W 103 52 10.42 
12489.00 89.25 93.23 8875.00 3823.28 -211.71 3817.41 0.97 612604.80 642785.94 N 32 40 59.85 W 103 52 9.31 
12584.00 90.57 92.26 8875.15 3918.27 -216.26 3912.30 1.72 612600.25 642880.82 N 32 40 59.80 W 103 52 8.20 

12678.00 90.22 92.96 8874.50 4012.26 -220.54 4006.20 0.83 612595.97 642974.72 N 32 40 59.75 W 103 52 7.10 
12773.00 89.34 93.31 8874.87 4107.26 -225.74 4101.05 1.00 612590.78 643069.56 N 32 40 59.70 W 103 52 5.99 
12868.00 89.52 92.96 8875.81 4202.26 -230.93 4195.91 0.41 612585.58 643164.41 N 32 40 59.64 W 103 52 4.88 
12963.00 89.96 92.08 8876.24 4297.25 -235.11 4290.81 1.04 612581.41 643259.31 N 32 40 59.60 W 103 52 3.77 
13058.00 89.78 92.79 8876.46 4392.24 -239.14 4385.73 0.77 612577.37 643354.22 N 32 40 59.55 W 103 52 2.66 

13185.00 91.63 92.61 8874.90 4519.22 -245.13 4512.57 1.46 612571.39 643481.05 N 32 4 0 59.49 W 103 52 1.18 
13375.00 91.63 92.61 8869.49 4709.13 ' -253.77 4702.30 0.00 612562.74 643670.76 N 32 40 59.40 W 103 51 58.96 

Survey Type: Non-Def Survey 

Survey Error Model: 
Survey Program: 

ISCWSA Rev 0 " * 3-D 95.000% Confidence 2.7955 sigma 

MD From MD To EOU Freq-
(ft) (tt) (H) 

Hole Size Casing Diameter 
(in) (in) 

Survey Tool Type Borehole / Survey 

0.000 18.000 

18.000 8170.000 

8170.000 13375.000 

Act Stns 

Ad Stns 

30.000 

30.000 

30.000 SLB_NSG+MSHOT-Depth Only 

SLB_NSG+MSHOT 

SLB_MWD-STD 

COG Firefox 4 Federal Com #5H 
/ COG Firefox 4 Federal Com 

#5H Gyro • MWD Tie In - 13375ft 
COG Firefox 4 Federal Com #5H 

/ COG Firefox 4 Federal Com 
COG Firefox 4 Federal Com #5H 

/ COG Firefox 4 Federal Com 

Drilling Office 2.6.1166.0 ..COG Firefox 4 Federal Com #5H\COG Firefox 4 Federal Com #5H Gyro + MWD Tie In - 13375ft 7/3/2013 4:00 PM Page 3 of 3 



COG Rev3 A Schlumberger Company 

Firefox 4 Federal Com #5H n E L D NM Eddy County {NAD 27) Patriot 6 

Magnetic Pirawteti 

Vti*C*r. 7 « . " FS: JISI) 7nT 
L E : S 1141 1.101 Heahmgr 612IK SOflUS GiidCtu*' O l u " 
Loc: W I0> JJ 5! 5163 Funag- 631941 Iu ftUS SalrFact' 0 99991111 

Sim- Fn t fo . lFcdn i lCon . . * ! ! rVDKcf RKfl(3iUfl ibo*T MSU 

\ / 

Grid-North 

Tot Corr (M->G 

7.3810°) 

Mag Dec (7.625°) 

Grid Conv (0.244°) 

WM i i i i i mm Tie Into Gyrol Hold 8170,00 1.11 299,14 8167.77 4594.77 •82.12 1,10 •82.18 612817,60 638886.62 N 3241 2.122 W103 52 54.925 0.39 299.14 
KOP Build® 127100' 8341.57 1.11 299.14 8339,31 4766,31 •85.11 2,72 •85.09 61281922 638883.72 N 3241 2.138 W103 52 54,959 0.00 93.20 
Landing Point 9091.62 89.01 93.20 8825.00 5252.00 384.01 •19,43 383.53 612797.07 639352.30 N 3241 1.899 W103 52 49,477 12.00 0.00 
COG Firefox Federal Com #4H PBHL 13418.42 89.01 93.20 8900.00 5327.00 4710.17 •260.92 4702,93 612555.60 643671,40 N 324059.324 W103 51 58.954 0.00 

76W 

1 

Gyro/ HpU 
8170 Mb'8168 TVD 

eoo iooo 00 1600 2000 2200 2400 2600 2600 3000 3200 3400 3600 

VenicaJ Section (ft) Azim » 93.18* Scale » 1 200(fl) Origin = 0 N/-S, 0 E/-W 

• m * Cr»>t«l: Juno 2£i. 


