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Survey Report
Company: COG Operating LLC Date:  5/5/2011 Time: 14:57 57 Page: 1
Field: Eddy Co, NM Co-ordinate(NE) Reference: Site: Firecracker State #16, Grid North
Site: Firecracker State #16 Vertical (TVD) Reference: SITE 3627.0
Well: #16 Section (VS) Reference: Well (0.00N,0.00E,200 42Azi)
Wellpath: OH Survey Calculation Method: Minimum Curvature Db: Sybase
Field: Eddy Co, NM
New Mexico
. USA.
Map System:US State Plane Coordinate System 1927 Map Zone: New Mexico, Eastern Zone
Geo Datum: NAD27 (Clarke 1866) Coordinate System: Site Centre
Sys Datum: Mean Sea Level Geomagnetic Model: IGRF2010
Site: Firecracker State #16
14-17S-28E
Eddy Co, NM
Site Position: Northing: 667073.60 ft Latitude: 50 1393 N
From: Map Easting: 559751.60 ft Longitude: 8 19689W
Position Uncertainty: 0.00 ft North Reference: Grid
Ground Level: 3627.00 ft Grid Convergence: 0.11 deg
Well: #16 Slot Name:
Well Position: +N/-S 0.00 ft Northing: 667073 60 ft Latitude: 50 1393 N
+E/-W 0.00 ft Easting: 559751.60 ft  Longitude: 8 19.689W
Position Uncertainty: 000 ft
Wellpath:  OH Drilled From: Surface
Tie-on Depth: 000 ft
Current Datum: SITE Height 3627 00 ft  Above System Datum: Mean Sea Level
Magnetic Data: 4/19/2011 Declination: 791 deg
Field Strength: 48961 nT Mag Dip Angle; 60.66 deg
Vertical Section:  Depth From (TVD) +N/-S +E/-W Direction
ft ft ft deg
000 000 000 200 42
Survey Program for Definitive Wellpath
Date:  5/5/2011 Validated: No Version: 0
Actual From To Survey Toolcode Tool Name
ft ft
10000 525400 Survey #1 (100.00-5254 00) Ryan MWD Ryan MWD
530300 530300 Survey #2 (5303 00-5303 00) Projection Projection
Survey .
MD Incl Azim TVD +N/-S +E/-W \AS DLS Build Turn Tool/Comment
ft deg deg ft ft ft ft deg/100ft deg/100ft deg/100ft
0.00 0.00 0.00 0.00 000 000 0.00 0.00 000 000 TIE LINE
100 00 1.24 93 97 99.99 -0 07 1.08 -031 124 124 000 Ryan MWD
200 00 195 80 21 199 95 014 3.84 -147 0.80 071 -13.76 Ryan MWD
300 00 2.06 88 57 299 89 047 731 -299 031 01 8.36 Ryan MWD
400 00 2.75 103 27 399 80 -0.03 11 44 -396 0.92 069 14.70 Ryan MWD
500.00 246 99 56 499 70 -094 15.89 -4.66 034 -0.29 37 Ryan MWD
600.00 185 101.80 599.63 -1.63 1959 -5.31 062 -0 61 224 Ryan MWD
700 00 156 114.94 699 59 -253 22.40 -545 0.48 -0 29 13.14 Ryan MWD
800 00 1.47 13129 799 55 -3.95 24 60 -4.88 044 -0.09 16 35 Ryan MWD
840.00 144 129.37 839 54 -4 61 25.37 -4 54 0.14 -007 -4.80 Ryan MWD
893.00 1.40 132.00 892.52 -5 46 26 37 -4 08 0.14 -0.08 496 Ryan MWD
989 00 130 194.80 988.50 -7 30 26 96 -257 1.47 -0.10 65 42 Ryan MWD
1085.00 280 196 10 1084 44 -10 61 26.04 0.86 156 1.56 135 Ryan MWD
1180 00 390 207.40 1179 27 -15.70 23.91 6.38 135 1.16 1189 Ryan MWD
1276.00 5.00 218 90 1274 98 -21.86 1978 1359 1.47 115 11.98 Ryan MWD
1371.00 6.60 216 30 1369 50 -29.48 1394 22.76 17 168 -2.74 Ryan MWD
1467 00 800 21250 1464.72 -39.56 709 34.60 1.54 1.46 -3 96 Ryan MWD
1562.00 8.20 204.00 1558.77 -51 33 078 47 83 1.28 0.21 -8.95 Ryan MWD
1665.00 7.70 204 50 1660.78 -64 32 -5.07 62.04 049 -0.49 049 Ryan MWD
1761.00 7.40 205 10 1755.95 -7577 -10.36 74 62 0.32 -0 31 062 Ryan MWD
1856 00 820 208.70 1850 07 -87.25 -16.21 87.42 099 0.84 379 Ryan MWD
1951 00 780 207.40 1944 14 -98.92 -22 43 100.53 046 -0.42 -137 Ryan MWD
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Company: COG Operating LLC

Date: 5/5/2011

Time:

14:57 57

Page: 2

Field: Eddy Co, NM Co-ordinate(NE) Reference: Site: Firecracker State #16, Grid North

Site: Firecracker State #16 Vertical (TVD) Reference: SITE 3627.0

Well: #16 Section (VS) Reference: Well (0.00N,0.00E,200.42Azi)

Wellpath: OH Survey Calculation Method: Minimum Curvature Db: Sybase

Survey

MD Incl Azim TVD +N/-S +E/-W VS DLS Build Turn Tool/Comment
ft deg deg ft . ft ft ft deg/100ft deg/100ft deg/100ft

2047 00 770 206.20 2039 27 -110 47 -28.27 11339 020 010 -1.25 Ryan MWD
2143 00 8.00 201 70 2134.37 -122 45 -33 58 126 47 071 031 -4 69 Ryan MWD
2238 00 7.90 201 40 2228.46 -134 67 -38.40 139 60 01 -0.11 -0 32 Ryan MWD
2334 00 760 198.00 2323.58 -146.85 -42 77 15254 057 -0.31 -3.54 Ryan MWD
2430.00 8.20 202.90 2418.67 -159.19 -47 40 165.73 094 0.62 510 Ryan MWD
2525.00 8.40 201.70 2512.67 -171.88 -52 60 179 43 028 0.21 -126 Ryan MWD
2621 00 8.40 199.70 2607.64 -185.00 -57 55 193.45 0.30 0.00 -208 Ryan MWD
2716 00 870 21000 2701 59 -197 75 -63.49 207 48 1.64 032 10.84 Ryan MWD
2812 00 8380 209 20 2796 48 -210.45 -70 70 221 89 0.16 010 -0.83 Ryan MWD
2908 00 890 207 30 2891.33 -223 46 -77 69 236.52 032 0.10 -1 98 Ryan MWD
3003 00 870 206 40 2985.22 -236 43 -84 25 250.97 026 -0.21 -0 95 Ryan MWD
3099 00 900 205 80 3080 07 -249.69 -90 75 265 66 033 0.31 -0.62 Ryan MWD
3195 00 8.80 205.90 317492 -263 06 -97.22 280 45 0.21 021 0.10 Ryan MWD
3290 00 8.90 205 80 3268.79 -276.21 -103 60 295.00 011 on -0.11 Ryan MWD
3386.00 7.80 21110 3363 77 -288.47  -110.19 30879 1.40 -115 5.52 Ryan MWD
3481 00 6 80 215.00 3458 00 -298.60 -116.75 320 57 1.17 -1.05 411 Ryan MWD
3577 00 6 00 218 60 3553.40 -307.18 -123 14 33084 0.93 -083 3.75 Ryan MWD
3673.00 4.70 224.50 3648.98 -313 91 -129 03 33920 1.47 -135 6.15 Ryan MWD
3770 00 390 23770 3745.71 -318 50 -134 60 345 45 1.31 -0 82 13.61 Ryan MWD
3864.00 2.80 252.20 3839 55 -320 91 -139.49 349 42 147 -1.17 1543 Ryan MWD
3959.00 2.80 283.00 3934 44 -32110 -143.96 35115 156 0.00 3242 Ryan MWD
4054.00 290 31950 4029.33 -318 75 -147.78 350.28 188 0.1 38 42 Ryan MWD
4150.00 3.70 338.00 412517 -314 03 -150 52 346.81 138 0.83 19.27 Ryan MWD
4246 00 4.30 350 4220.95 -307.57  -15146 341.08 1.94 0.62 26 56 Ryan MWD
4341.00 4.40 20 90 4315 68 -300.61 -149 94 334.03 139 011 18.32 Ryan MWD
4452 00 380 48.60 4426.40 -294.20 -145 67 326.53 184 -0.54 24 95 Ryan MWD
4533 00 2.70 49.30 4507.27 -291 18 -142 21 32250 1.36 -1.36 0.86 Ryan MWD
4628 00 2.60 85.90 4602.18 -289.56 -138 36 31964 1.75 -0.11 3853 Ryan MWD
4723 00 0.90 61 60 4697.13 -289.06  -135.55 31819 191 -179 -25.58 Ryan MWD
4819 00 090 82 30 4793 12 -288.60 -134.14 317 26 0.34 000 21.56 Ryan MWD
4915 00 110 7310 4889 10 -288.23 -132.51 316 35 027 o221 -9.58 Ryan MWD
5010.00 010 124.50 4984 10 -288 01 -131.57 315.82 1.10 -1.05 54 11 Ryan MWD
5102.00 020 70.20 5076 10 -288 00 -131 36 315.73 0.18 0.11 -59 02 Ryan MWD
5201.00 030 74 40 517510 -28787 13094 315 47 010 0.10 424 Ryan MWD
5254.00 030 75 80 5228.09 -287 80 -130 68 315 31 0.01 0.00 264 Ryan MWD
5303.00 030 75.80 5277.09 -287.74 -130 43 31516 000 0.00 000 PROJECTED to TD
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Company: COG Operating LLC

Date: 5/5/2011

Time:

14.59 35 Page: 1

Field: Eddy Co, NM .Co-ordinate(NE) Reference: Site: Firecracker State #16, Grid North
Site: Firecracker State #16 Vertical (TVD) Reference: SITE 36270
Well: #16 Section (VS) Reference: Well (0.00N,0 00E,200.42Azi)
Wellpath: OH Survey Calculation Method: Minimum Curvature Db: Sybase
Ficld: Eddy Co, NM
New Mexico
U.S.A.
Map System:US State Plane Coordinate System 1927 Map Zone: New Mexico, Eastern Zone
Geo Datum: NAD27 (Clarke 1866) Coordinate System: Site Centre
Sys Datum: Mean Sea Level Geomagnetic Model: IGRF2010
Site: Firecracker State #16
14-17S-28E
Eddy Co, NM
Site Position: Northing: 66707360 ft  Latitude: 32 50 1393 N
From: Map Easting: 559751 60 ft Longitude: 104 8 19689W
Position Uncertainty: 000 ft North Reference: Grid
Ground Level: 3627 00 ft Grid Convergence: 0.11 deg
Well: #16 Slot Name:
Well Position: +N/-8 000 ft Northing: 667073.60 ft  Latitude: 32 50 1393 N
+E/-W 000 ft Easting: 55975160 ft  Longitude: 104 8 19689W
Position Uncertainty: 000 ft
Wellpath: OH Drilled From: Surface
Tie-on Depth: 000 ft
Current Datum: SITE Height 3627.00 ft  Above System Datum: Mean Sea Level
Magnetic Data: 4/19/2011 Declination: 7.91 deg
Field Strength: 48961 nT Mag Dip Angle: 60.66 deg
Vertical Section:  Depth From (TVD) +N/-S +E/-W Direction
ft ft ft deg
000 0.00 0.00 200.42
Survey
MD Incl TVD \'A Azim N/S E/W Clsr Dist. Clsr Azi. DLS Tool
ft deg ft ft deg ft ft ft deg deg/100ft
000 000 000 0.00 000 0.00 000 0.00 0.00 000 TIELINE
100.00 124 99 99 -0.31 9397 -0.07 108 1.08 93.97 124 Ryan MWD
200.00 195 199 95 -1.47 8021 0.14 384 3.84 87.92 080 Ryan MWD
300.00 206 299 89 -299 8857 0.47 731 7.32 86.29 031 Ryan MWD
400.00 275 399 80 -3.96 103.27 -0.03 11 44 11 44 90 16 0.92 Ryan MWD
500.00 2.46 499.70 -4.66 99.56 -0.94 15.89 1592 93 38 034 Ryan MWD
600.00 1.85 599 63 -531 101.80 -163 19 59 19 66 9474 0.62 Ryan MWD
70000 156 699 59 -5.45 11494 -2.53 22 40 2254 96.44 0.48 Ryan MWD
800.00 147 799.55 -488 13129 -3.95 2460 24 92 9912 044 Ryan MWD
840.00 1.44 839 54 -4 54 129 37 -4 61 25.37 2579 100.29 0.14 Ryan MWD
89300 140 892 52 -408 132.00 -5 46 26 37 26 93 101.70 014 Ryan MWD
989 00 130 988 50 -257 194.80 -7 30 26 96 27 93 105.15 147 Ryan MWD
1085.00 280 1084 44 0.86 196.10 -10 61 26.04 28 11 11217 156 Ryan MWD
1180.00 390 1179 27 638 207.40 -1570 23.91 28 60 123 30 135 Ryan MWD
1276.00 5.00 1274 98 1359 21890 -21 86 19.78 29 48 137 87 1.47 Ryan MWD
1371.00 6.60 1369 50 2276 21630 -29 48 1394 3261 154 69 171 Ryan MWD
1467 00 8.00 1464 72 3460 21250 -39 56 7.09 4019 169 84 154 Ryan MWD
1562 00 820 1558 77 47.83 204.00 -51.33 0.78 5133 17913 1.28 Ryan MWD
1665.00 770 1660.78 6204 20450 -64.32 -5 07 64.52 184.51 049 Ryan MWD
1761.00 740 1755.95 7462 20510 -75.77 -10 36 76.47 187.79 032 Ryan MWD
1856 00 8.20 1850.07 87.42 20870 -87 25 -16 21 8874 190 52 0.99 Ryan MWD
1951.00 7.80 1944.14 10053 207 40 -98.92 -2243 101.43 19278 0.46 Ryan MWD
2047 00 7.70 2039 27 113.39 206.20 -110 47 -28 27 114 03 194 35 0.20 Ryan MWD
2143 00 800 2134 37 126.47 201.70 -122.45 -33.58 126.97 195 33 071 Ryan MWD
2238.00 790 2228 46 13960 20140 -134 67 -38.40 140.04 195.92 011 Ryan MWD
2334.00 7.60 2323 58 15254 198 00 -146 85 -42.77 152 95 196.24 057 Ryan MWD
2430.00 820 2418.67 16573 202.90 -159 19 -47 40 166.10 196 58 0.94 Ryan MWD
2525 00 8 40 2512 67 17943 201.70 -171 88 -52.60 179 75 197 01 0.28 Ryan MWD
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Company: COG Operating LLC

Date: 5/5/2011

Time: 14:59.35

Page: 2

Field: Eddy Co, NM Co-ordinate(NE) Reference: Site: Firecracker State #16, Grid North

Site: Firecracker State #16 Vertical (TVD) Reference: SITE 3627.0

Well: #16 Section (VS) Reference: Well (0.00N,0.00E,200.42Azi)

Wellpath: OH Survey Calculation Method: Minimum Curvature Db: Sybase

Survey
MD Incl TVD VS Azim N/S E/wW Clsr Dist. Clsr Azi. DLS Tool

ft deg ft ft deg ft ft ft deg deg/100ft

2621 00 8.40 2607.64 193.45 19970 -185.00 -57.55 193.74 197.28 030 Ryan MWD
2716 00 8.70 270159 207.48 210.00 -197.75 -63 49 207.70 197 80 1.64 Ryan MWD
2812 00 8.80 2796.48 221.89 20920 -210.45 -70 70 222.01 198 57 0.16 Ryan MWD
2908 00 8.90 2891.33 236.52 207.30 -223.46 -77 69 236.58 199.17 032 Ryan MWD
3003 00 8.70 2985 22 25097 206.40 -236 43 -84.25 250 99 199 61 0.26 Ryan MWD
3099 00 9.00 3080 07 26566 205.80 -249 69 -90.75 265.67 199 97 0.33 Ryan MWD
3195.00 880 3174 92 28045 205.90 -263.06 -97 22 280.45 200 28 0.21  Ryan MWD
3290 00 8.90 3268.79 23500 205.80 -276 21 -103.60 295 00 200 56 011 Ryan MWD
3386.00 780 3363.77 30879 211.10 -288 47 -110.19 308 80 200 91 140 Ryan MWD
3481.00 680 3458.00 32057 215.00 -298 60 -116.75 320 61 201.36 1.17 Ryan MWD
3577 00 600 3553 40 330.84 218.60 -307 18 -123.14 330 94 201.84 0.93 Ryan MWD
3673.00 4.70 3648 98 339.20 22450 -313 91 -129 03 339 39 202.34 1.47 Ryan MWD
3770.00 3.90 374571 345.45 237.70 -318 50 -134 60 345.78 202 91 1.31  Ryan MWD
3864.00 280 3839.55 34942 25220 -320.91 -139 49 349 92 203.49 147 Ryan MWD
3959.00 2.80 3934 44 351.15 28300 -321.10 -143.96 351 90 204 15 1.56 Ryan MWD
4054.00 2.90 4029 33 350.28 31950 -318 75 -147 78 351.34 204 87 1.88 Ryan MWD
4150.00 370 412517 346 81 33800 -314.03 -150 52 348.24 205.61 138 Ryan MWD
4246 00 430 4220.95 341 08 3.50 -307.57 -151 46 342.84 206 22 194 Ryan MWD
4341 00 440 4315.68 33403 2090 -300.61 -149.94 335.93 206 51 139 Ryan MWD
4452 00 3.80 4426 40 326.53 4860 -294 .20 -145 67 328.28 206 34 184 Ryan MWD
4533 00 270 4507 27 32250 4930 -291.18 -142 21 324.05 206 03 136 Ryan MWD
4628.00 2.60 4602 18 319.64 8590 -289 56 -138 36 320.92 205 54 1.75 Ryan MWD
4723.00 0.90 4697 13 318.19 6160 -289 06 -135 55 319.26 20512 1.91 Ryan MWD
4819 00 090 4793 12 317.26 8230 -288 60 -134.14 318.25 204 93 034 Ryan MWD
4915.00 110 4889.10 316.35 7310 -288.23 -132.51 317 23 204.69 027 Ryan MWD
5010.00 010 4984.10 315.82 124,50 -288.01 -131.57 316 64 204 55 110 Ryan MWD
5102 00 020 5076.10 31573 70.20 -288 00 -131.36 316.54 204.52 0.18 Ryan MWD
5201 00 0.30 5175.10 31547 74.40 -287 87 -130.94 316.25 204.46 0.10 Ryan MWD
5254.00 030 5228.09 31531 75.80 -287 80 -130 68 316.08 204.42 001 Ryan MWD
5303 00 030 5277 09 315.16 7580 -287.74 -130.43 315.92 204.38 0.00 PROJECTED




