Job Numbar: 2300213050 State/Country: West Virginia

Company: Stone Engrgy Declination: -8.45

Loase/Wei): Bowyers 64 Grid: North

Location; New Martinsvills ' Fiis name: DAWINSERVEUOBS\BOWSH.SVY
Rig Name: Saxon 141 Date/Time: 20-Feb-13/04:04

RKB: 18 Curve Name: Bowysr €H as drilted

GlL.orMsSL:115¢

Scientific Drilling

WINSERVE SURVEY CALCULATIONS
Minimum Curvature Method
Vertical Secticn Piane 165.20
Vertical Section Referenced to Welthead
Rectangular Coordinales Referenced to Wellhead

True Vertical CLOSURE

Moasured inci Drift Dogleg
Depth Angle Direction Vertical N-S E-w Saction Distance Direction Severity
FT Dog Deg Depth FT (28 T Fr Deg Deg/100
.00 00 00 .00 00 00 .00 .00 00 00
108.00 1.03 258.46 107.99 -19 -.95 -06 .97 258.46 95
208.00 70 263.84 207.98 -44 244 -20 248 259.78 34
308.00 63 262.32 307.98 -58 <3.57 -36 3.62 260.84 09
408.00 60 268.75 407.97 -66 -4.62 -54 467 261.89 07
508.00 44 258.58 507.97 -75 -5.52 -.69 5.57 262.31 18
608.00 19 231.27 607.96 -93 -6.03 -.65 6.10 261.27 28
708.00 14 229.59 707.96 111 6.25" -53 8.35 259.94 .05
808.00 a1 236.65 807.96 -1.24 643 -44 6.54 269.07 03
908.00 23 269.27 907.96 -1.30 6.71 -46 6.83 259.06 Rt
. 1008.00 a1 286.15 1007.96 -1.22 -1.17 -85 1.27 260.31 A1
1108.00 43 300.69 1107.96 -.86 -1.75 -1.05 7.81 262.86 A5
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Measured Incd Drift True Vertical CLOSURE Dogleg
Oepth Angle Direction Vertical N-S E-W Section Distance Direction Seaverity
FY Deg Deq Depth FT FT FT FT Deg Deg/100
1208.00 A7 32224 1207.96 -44 -8.32 -1.70 834 266.97 17
1308.00 51 33041 1307.95 .27 -8.79 -2.51 8.80 271.76 .08
1408.00 57 321,09 1407.95 1.04 933 -3.39 9.39 276.39 1
1508.00 83 313.52 1507.94 1.81 -10.04 -4.31 10.20 280.22 .10
1€08.00 &0 306.80 1607.94 2.50 -10.86 -5.19 1.14 262.98 .08
1708.00 68 314.42 1707.93 3.23 -11.70 6.1 12.14 28544 A2
1808.00 .68 305.35 1807.93 3.99 <1261 -7.08 13.22 287.56 K1)
1908.00 .76 306.81 1907.92 4.73 -13.62 -8.05 14.42 289.15 08
2008.00 68 3142 2007.91 5.65 -18.44 -9.15 15.50 291.37 32
2108.00 40 345.11 2107.90 6.51 -14.81 -10.07 16.18 293.72 3
2208.00 <] 6.60 2207.90 7.8 -14.86 <10.74 16.51 295.80 95
- 2308.00 27 . 64.20 2307.90 7.62 -14.61 -11.10 16.48 297.56 33
2408.00 127 169.05 2407.89 6.64 -14.19 -10.04 15.66 205.07 1.36
2508.00 3.02 171.85 2507.82 294 -13.60 £.32 13.92 282.20 175
2608.00 444 162.33 2607.61 -3.3% -12.05 .16 12.59 254.45 154
2708.00 5.18 158.78 2707.25 -11.25 -9.25 8.52 14.56 21841 .80
2808.00 595 158.63 2806.78 -20.29 5,72 18.16 21.08 195.75 I
2808.00 6.56 159.20 2806.19 -30.45 -1.81 28.98 30.51 183.39 81
3008.00 6.87 158.58 3005.50 -41.36 241 40.80 4143 176.67 32
3108.00 7.18 158.00 3104.75 52,72 6.93 52.74 53.18 172.51 32
3208.00 7.1 158.26 3203.97 -64.26 11.57 65.09 66.30 169.80 08
3308.00 6.57 156.10 3303.26 -75.24 16.18 76.88 76.96 167.87 60
3408.00 6.91 146.81 3402.57 -85.51 21.79 88.24 88.24 165.71 1.14
3508.060 6.64 145.05 -3501.87 -96.28 28.39 99.37 99.42 163.41 34
3608.060 6.53 153.95 3601.22 -105.13 34.20 110.38 110.55 161.88 1.03
3708.00 6.51 155.11 3700.57 -115.38 39.08 121.54 121.82 161.29 A3
3808.00 6.51 160.00 3799.93 -125.85 43.41 132.76 133.13 160.97 55
3908.00 6.52 160.58 3899.28 -136.53 47.24 144,07 144.47 160.92 07
4008.00 6.16 157.99 3998.67 -146.86 51.13 155.05 156.51 160.80 46
4108.060 6.08 160.10 4098.10 -156.81 54.95 165.65 166.16 160.69 24
4208.00 562 153.95 4197.58 -166.19 58.80 175.72 176.32 160.49 78
4308.00 504 159.36 4297.15 -174,70 62.60 184.90 185.58 160.29 a7
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Measured Incl Drift True ' Vertical CLOSURE Dogleg
Depth Angls Direction Vertical N-S E-W Section Distance Direction Severity
FT Degq Deq Depth FT FT FT FT Deg/100
4408.00 4.23 167.86 4396.82 -182.42 64.92 192.95 193.63 160.41 1.06
4508.00 2.30 155.33 4496.65 -187.85 66.54 198.61 199.28 160.50 2.05
4608.00 1.02 100.23 4596.61 -139.83 68.25 200.97 201.73 160.22 1.91
4708.00 1.28 47.98 4686.60 -189.24 69.96 200.83 201.76 159.71 104
4808.00 1.52 26.42 4796.57 -187.30 71.38 199.32 200.44 159.14 57
4908.00 68 17.07 4886.55 -185.55 72.14 197.82 199.08 168.75 86
§008.00 .50 358.40 4986.54 -184.55 72.30 196.89 198.20 158.61 .28
5108.00 .50 339.77 5006.54 -183.70 7214 196.03 197.36 158.56 .18
5183.01 1.18 39.84 5171.54 -182.80 72.52 185.26 196.66 158.35 137
5244.00 95 32.64 5232.52 -181.89 73.20 184.56 186.07 158.08 44
5276.00 111 39.45 5264.52 -181.43 73.54 194.20 195.77 157.94 63
5308.60 2.66 18.61 5296.50 -180.49 73.97 193.40 195.06 157.71 522
5339.00 5.46 6.93 §327.42 -178.34 74.38 191.42 193,23 157.36 9.37
5370.60 7.60 3.36 6358.22 -174.83 74.68 188.11 190.11 156.87 7.02
5402.00 9.18 212 5389.87 -170.17 74.90 183.65 185.92 156.24 4.97
5434.00 10.02 359.63 542142 -164.83 74.97 178.52 181.08 155.54 293
5466.00 10.12 358.19 5452,93 -159.24 74.86 173.08 175.96 154.82 .85
§497.00 863 3.94 6483.52 -154.20 7494 168.22 171.44 154.08 5.67
§529.00 6.42 19.72 5§515.24 «150.12 bRy 164.47 168.13 153.24 9.39
*5560.00 6.26 43.71 5546.06 -147.26 77.46 162.16 166.39 152.26 8.50
5592.00 7.20 $9.81 5577.84 -144.93 80.40 160.72 165.79 150.99 6.56
5624.00 7.99 74.68 5609.56 -143.40 84.28 160.17 166.33 149.56 6.60
5655.00 8.22 90.71 5640.26 -142.85 88.57 160.74 168.08 148.20 7.30
5687.00 8.56 103.90 5671.92 -143.45 9.17 162.50 171.06 147.00 6.09
5719.00 8.91 119.47 5703.55 -145.25 97.64 165.37 175.02 146.09 7.45
5750.00 10.81 127.87 5734.09 -148.21 102.03 169.36 179.94 145.46 7.67
5782.00 13.35 133.38 5765.38 -152.59 107.08 174.88 186.42 144.94 8.7
5814.00 15.35 137.93 6786.38 -158.28 112.61 181.79 194.25 144.57 747
5846.00 17.14 14248 5627.11 -165.16 118.32 169.90 203.17 144.38 6.86
5877.00 19.27 148.74 £856.56 -173.16 123.75 159.03 21283 144.45 9.32
5909.00 21.36 153.19 5886.56 -182.87 129.12 209.79 223.87 144.77 812
5941.00 2339 155.13 5916.15 -193.84 134.42 22175 235.89 145.26 6.75
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Measured Inct Orift True Vertical CLOSURE Dogleg
Depth Angle Cirection Vertical N-S E-wW Section -Distance Divection Severity
FT Degq Degq Oepth FT FT FT FT Deg Deg/100
§972.00 25.04 155.13 5944.43 -205.37 139.77 23427 248.42 145.76 532
6004.00 27.49 154.96 5973.12 «218.21 145.75 248.20 262.41 145.26 7.66
6035.00 30.26 156.86 6000.26 -231.88 151.85 262.98 27717 146.78 9.41
6067.00 3269 159.30 6027.55 +247.38 158.07 279.55 293.57 147.42 8.57
6099.00 35.21 160.93 6054.10 -264.18 164.14 297.35 311.02 148.15 8.37
6130.00 37.28 162.16 6079.10 -281.57 169.94 315.64 328.88 148.89 (AL
6162.00 39.31 183.75 6104.21 -300.53 175.74 33546 348.15 149.68 7.02
6193.00 41.50 163.97 6127.81 -319.84 181.33 355.54 367.66 150.45 7.08
6225.00 4343 163.48 6151.23 -340.77 187.44 377.34 388.92 151.19 9.22
6257.00 47.00 164.17 617357 -362.77 193.82 400.24 411.30 151.89 818
6283.00 49.30 165.39 61394.25 -385.05 199.88 423.33 433.84 152.57 7.98
6320.00 50.83 165.85 6214.79 -408.82 ° 20597 447.87 451.77 153.26 4.9
6351.00 53.69 165.73 6233.76 -432.58 21199 47238 481.73 153.89 9,23
6383.00 56.41 165.88 6252.09 -458.00 21842 498.60 507.42 154,50 8.51
6415.00 59.05 165.30 6269.18 -484.21 225.15 525.66 534.00 155.06 8.39
6446.00 €0.86 165.36 6284.70 -510.17 231.95 §52.49 560.42 158.55 5.84
6478.00 63.04 165.99 6299.74 -537.53 238.93 §80.73 585.24 156.03 7.03
6510.00 64.89 166.78 6313.79 -565.47 245.70 609.47 616.54 156.51 6.19
6541.00 67.29 167.56 6326.35 -593.10 251.99 637.79 644.41 156.98 8.08
6573.00 70.94 167.18 6337.76 -622.27 258.53 667.67 673.84 157.44 11.46
6605.00 73.28 167.56 6347.59 -651.98 265.19 698.09 703.85 157.87 7.40
6637.00 74.37 168.12 6356.50 -682.03 271.66 728.79 734.14 158.28 380 -
6668.00 75.96 168.12 6364.44 -711.35 2717.83 758.72 763.68 158.67 5.13
6699.00 79.10 167.39 6371.13 +740.93 284.25 788.96 - 793.58 159.01 10.29
6730.00 83.09 166.89 §375.93 -770.78 281.06 819.56 823.80 159.31 1297
6761.00 85.03 166.85 6379.14 -800.81 298.07 850.38 854.48 159.58 6.26
6791.00 85.53 166.77 6381.61 -829.91 304.89 880.26 884.15 159.83 1.69
6821.00 85.80 166.96 6383.87 -859.05 311.69 910.17 913.84 160.06 1.10
6852.00 87.32 166.64 - 6385.73 -889.17 318.75 941.10 944,58 160.28 5.01
6882.00 88.83 165.98 6386.74 -918.30 325.85 971.07 §74.40 160.46 549
6943.00 89.26 165.80 6387.76 -977.45 340.72 1032.06 1035.13 160.78 76
7004.00 89.77 166.97 6358.28 -1036.61 356.59 1093.05 1085.0 161.07 .88

Page 4
Bowyer 8H as drilled Fils: DAWINSERVEWOBS\BOWEH.SVY

ecceoeoy




Measured Inc! Drift Tree . Vertical CLOSURE Dogleg

Dapth Angle Direction Vertical N-S E-W Section Distance Direction Severity

FT Deg Deg Depth FT FT FT Deg Deg/100
7064.00 88.93 165.89 6388.96 -1094.80 370.18 1153.04 1155.69 161.32 14
7126.00 87.85 166.69 6390.70 -1155.01 384,87 1215.01 1217.45 161.57 217
7187.00 88.46 166.64 639266 -1214.34 398.93 1275.856 1278.19 161.81 1.00
7248.00 87.92 166.07 6394.59 -1273.59 413.31 1336.91 1338.97 162.02 1.29
7310.00 89.56 165.60 6395.95 -1333.68 42848 1358.89 1400.82 162.19 275
7370.00 91.24 165.42 6395.53 -1391.77 44349 1458.89 1460.72 162.33 282
7431.00 80.77 165.84 63%4.46 -1450.85 458.63 1519.87 1521.62 162.46 1.03
7492.00 89.83 16743 6394.14 -1510.20 472.73 1580.85 1582.46 162.62 3.03
7552.00 90.27 187.60 6394.09 -1568.78 48570 1640.80 1642.25 162.80 79
7613.00 90.54 167.38 6393.66 -1628.33 498.91 1701.75 1703.05 162.97 57
767400 89.70 167.28 6393.53 . -1687.84 512.29 1762.71 1763.88 163.12 1.39
7735.00 88.36 167.21 6394.57 -1747.33 §25.76 1823.66 1824.71 163.25 220
7796.00 88.69 166.63 6396.14 -1806.73 539.56 1884.61 1885.57 163.37 1.09
7860.00 89.46 167.00 6397.17 -1869.03 554.15 1948.58 1949.45 163.49 1.33
7923.00 88.46 167.12 6398.31 -1930.42 568.26 2011.53 2012.32 163.60 1.60
7986.00 87.72 167.17 6400.41 -1991.81 582.27 207446 2075.17 163.70 1.18
8050.00 83.32 167.49 6402.62 -2054.21 586.30 2138.38 2133.01 163.81 106
8113.00 88.39 166.84 8404.43 -2115.61 610.29 2201.32 2201.88 163.91 1.04
8177.00 91.17 168.55 6404.68 -2178.13 623.92 2265.25 2265.73 164.02 5.10
8240.00 92.35 168.23 6402.74 -2239.81 636.60 2328.12 2328.52 164.13 1.94
8304.00 91.71 167.96 6400.48 -2302.39 649.79 2392.00 2392.33 164.24 1.09
8367.00 90.10 167.37 6399.48 -2363.93 663.25 2454.93 2455.21 164.33 272
8430.00. 89.30 166.59 6399.81 -2425.31 677.44 2517.89 2518.14 164.39 177
Bottom Line Check
8493.00 89.73 165.61 6400.34 -2486.46 692.57 2580.88 2581.11 164.44 1.70
8557.00 89.26 165.28 6400.91 -2548.40 708.66 2644.88 2645.10 164.46 .80
8620.00 B88.76 165.19 6402.00 -2609.32 724.7% 2707.87 2708.09 164.48 a1
8684.00 89.46 165.12 6402.99 -2671.17 741.10 2771.86 2772.07 164.49 1.10
8748.00 90.10 167.16 6403.24 -2733.30 756.44 2835.85 2836.04 164,53 334
8811.00 89.20 167.42 6403.62 -2794.76 770.30 2898.81 2898.97 164.58 149
8874.00 . 8853 167.19 6404.87 -2856.21 784.14 2961.75 2961.89 164.65 1.12
8938.00 88.83 166.25 6406.34 -2918.48 798.84 3025.71 3025.83 164.69 1.54
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Bowyer 6H as drilled Filo: DAWINSERVEUOBS\BOWGH.SVY

Measured Incl Drift True Vertical CLOSURE Dcgleg
DBepth Angle Direction Vertical N-§ E-W Section Distance Direction Saverity
FT Deg Deg Depth FT FT FT FT Deg Deg/100
$601.00 89.23 166.91 6407.41 -2979.75 813.45 3088.68 3088.79 164.73 1.22
8065.00 89.60 168.09 6408.06 -3042.23 827.31 3152.63 3152.71 164.79 1.93
9128.00 90,03 169.61 6408.27 -3104.03 839.49 3215.50 3215.55 164.87 2.51
9191.00 89.70 168.01 6408.42 «3165.83 851.71 3278.37 3278.40 164.94 259
9255.00 88.99 167.79 6409.15 -3228.41 865.13 3342.29 3342.31 165.00 1.16
9318.060 89.66 167.68 6409.89 -3289.97 878.51 3405.23 3405.24 165.05 1.08
9381.00 20.03 168.22 6410.06 -3351.58 891.68 3468.15 3468.16 165.10 1.04
8445.00 90.03 168.05 6410.03 -3414.21 604,82 3532.07 3532.07 1685.16 27
9509.00 89.97 166.69 6410.03 -3476.66 918.81 3596.02 3586.02 165.20 213
9572.00 80.10 164.50 6409.99 -3537.67 934.49 3659.02 3659.02 165.20 348
9636.00 90.70 164.59 6409.54 -3599.36 951.54 3723.01 3723.01 165.19 .85
9700.00 90.20 164.33 6409.04 -3661.02 $66.69 - 3787.00 3787.00 165.18 .88
9763.00 89.48 163.34 6409.22 «3721.52 986.23 3849.98 3649,99 165.16 1.96
9827.060 89.70 163.37 6409.69 -3782.84 1004.56 3913.95 3913.95 165.13 38
9880.00 88.66 162.98 6410.60 -3843.14 1022.79 3976.20 3976.91 165.10 1.76
8953.00 87.89 162.51 6412.49 -3903.27 1041.47 4039.82 4039.83 165.06 143
10017.00 88.66 162.44 6414.42 -3964.28 1060.73 4103.71 4103.73 165.02 1.21
10080.00 88.93 162.59 6415.74 4024.35 1079.66 4166.83 4166.66 164.98 49
10144.00 89.16 161.32 6416.81 -4085.19 1099.48 4230.52 4230.56 164.94 202
10207.00 89.26 161.46 6417.68 -4144.89 1119.58 4293.37 4293.44 164.88 27
10270.00 89.28 161.68 6418.49 -4204.66 1139.50 4356.24 4356.33 164.84 .35
10333.00 89.46 162.05 6419.20 -4264.52 1159.10 4419.13 4419.24 164.79 67
10397.00 90.30 162.86 8419.33 -4326.55 1178.40 4483.06 4483.19 164.76 1.82
10461.00 80.60 163.16 6418.83 -4386.75 1197.10 4547.01 4547.16 164.74 .66
10524.00 90.37 162.39 6418.29 -4446.92 1215.75 4609.95 4810.12 164.71 1.28
10588.00 90.10 161.93 6418.03 -4507.84 1235.36 4673.86 4674.05 164.67 83
10652.00 89.87 163.65 6418.05 -4568.98 1254.30 4737.80 4738.02 164.65 2M
10715.00 90.37 164.80 6417.92 -4629.60 1271.42 4800.79 4801.01 164.64 199
10778.00 89.90 165.26 6417.77 -4691.43 1287.95 4864.79 4865.01 164.65 1.03
10842.00 89.03 165.02 6418.35 -4752.32 1304.11 4927.78 4928.01 164.65 143
10806.00 88.66 166.69 6419.64 -4814.36 1319.75 4991.76 4991.98 164.67 267
' 10969.00 88.09 167.99 6421.43 -4875.81 1333.55 5054.69 5054.88 164.70 225
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Measured Inc Orift True Vertical CLOSURE Dogleg
Depth Angle Direction Vertical N-S E-W Section Distance Diraction Severity
FT Deq Deg Depth FT FT FT FT Deg Dag/100
11033.00 88.16 168.36 6423.52 -4938.41 1346.66 5118.57 5118.73 164.75 59
11096.00 87.75 168.70 6425.77 -5000.12 1359.18 518143 5181.56 164.79 85
11160.00 88.73 167.80 6427.74 -5062.74 1372.20 5245.30 5245.41 164.83 208
11223.00 88.96 167.85 6429.01 -5124.31 1385.49 5308.22 5308.21 164.87 .37
11287.00 89.16 167.29 6430.06 -5186.81 1399.26 §372.16 5372.23 164.90 93
11351.00 89.50 167.42 6430.81 -5249,25 1413.27 5436.11 5436.17 164.93 57
11414.00 89.87 166.79 8431.16 -5310.68 1427.33 $499.07 5499.12 164.86 1.16
11478.00 89.93 167.04 6431.26 -5373.00 1441.82 5563.05 5663.09 164.98 40
Bottom Line Chock
11542.00 80. 166.76 6431.11 -5435.33 1456.32 5627.02 5627.05 165.00 78
11605.00 80.74 166.96 6430.52 -5496.68 1470.64 5689.99 5690.02 165.02 M
11669.00 80.47 168.05 6420.84 -5559.16 1484.49 575393 5753.95 165.05 1.75
11733.00 89.63 168.11 6420.79 -5621.78 1497.71 5817.85 5817.86 165.08 1.32
11796.00 88.56 167.83 6430.78 -5683.36 1510.95 5880.77 5880.78 165.11 1.88
11860.00 88.96 167.97 6432.17 -5745.90 1524 .47 534469 5944.69 165.14 82
11924.00 89.09 168.12 6433.26 -5808.51 1537.72 6008.60 6008.60 185.17 3
11988.00 89.06 168.23 6434.29 -5871.14 1560.84 6072.51 607251 165.20 18
12051.00 88.36 168.65 6435.71 -5932.84 1563.46 6135.39 6135.39 165.24 1.30
12115.00 868.32 167.82 6437.56 -5995.47 1576.50 6199.27 6199.28 165.27 1.30
12178.00 88.86 167.35 6439.11 -6056.98 1580.04 6262.20 6262.21 165.29 1.14
12242.00 88.96 167.19 6440.33 -6119.40 1604.14 6326.15 6326.16 165.31 29
12306.00 89.13 166.29 6441.40 -6181.68 1618.82 6390.11 6380.13 165.33 143
12369.00 89.23 166.28 6442.30 -6242.88 1633.75 6453.10 6453.11 165.33 .16
12433.00 89.97 165.97 6442.75 -6305.01 1649.10 6517.09 6517.11 165.34 1.25
12497.00 89.29 166.93 6443.16 -8367.23 1664.10 6581.07 6581.09 165.35 1.84
12561.00 89.56 167.10 6443.80 -6429.59 1678.48 6645.03 6645.06 165.37 50
12624.00 89.87 167.20 6444.11 -6491.01 1692.49 6708.00 6708.03 165.39 52
12662.00 90.00 167.46 6444.16 -6528.08 1700.82 6745.97 6746.01 165.40 76
12722.00 90.00 167.46 6444.16 -6586.65 1713.85 6805.92 680597 165.42 .00
age 7
Bowyer 6H as dritled File: DAWINSERVEUOBS\BOWSEH.SVY

TLLTC Oy




