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Minimum of Curvature
Slot Location: 1501263.36', 1333108.69'

As Drilled Plane of Vertical Section: 182.13°
True Vert. RECTANGULAR LAMBERT
Measured BORE HOLE Depth COORDINATES COORDINATES Vertical CLOSURES Dogleg
Depth Inc Direction Up Dip North(-South) East(-West) Y X Section Distance Direction Severity
Feet Degrees Degrees In Well Path Feet Feet Feet Feet Feet Feet Deg Deg/100'

0.00 0.00 0.00 0.00 0.00 0.00 1501263.4 1333108.7 0.00 0.00 0.00 0.00
100.00 0.50 298.60 100.00 0.21 -0.38 1501263.6  1333108.3 -0.19 0.44 298.60 0.50
200.00 1.50 295.10 199.98 0.97 -1.95 1501264.3 1333106.7 -0.90 2.18 296.50 1.00
300.00 1.20 302.80 299.95 2.10 -4.02 1501265.5 1333104.7 -1.94 4.53 297.55 0.35
400.00 1.00 282.00 399.94 2.84 -5.75 1501266.2 1333102.9 -2.63 6.42 296.32 0.44
500.00 0.80 251.60 499.92 2.81 -71.27 1501266.2 1333101.4 -2.53 7.79 291.11 0.51
600.00 1.00 233.80 599.91 2.07 -8.63 1501265.4 1333100.1 -1.75 8.88 283.48 0.34
700.00 1.60 232.60 699.89 0.71 -10.45 1501264.1  1333098.2 -0.32 10.47 273.87 0.60
800.00 1.70 231.70 799.84 -1.06 -12.72 1501262.3 1333096.0 1.53 12.76 265.23 0.10
900.00 1.50 227.50 899.81 -2.86 -14.85 1501260.5 1333093.8 3.41 15.12 259.08 0.23
935.00 1.20 226.00 934.80 -3.43 -15.45 1501259.9 1333093.2 4.00 15.83 257.49 0.86
967.00 1.10 235.50 966.79 -3.84 -15.94 1501259.5 1333092.7 4.42 16.40 256.47 0.67
1060.00 1.00 242.50 1059.77 -4.72 -17.40 1501258.6  1333091.3 5.36 18.03 254.84 0.17
1151.00 0.40 283.20 1150.77 -5.01 -18.41 1501258.3  1333090.3 5.69 19.08 254.78 0.82
1243.00 0.40 284.60 1242.76 -4.86 -19.04 1501258.5 1333089.7 5.56 19.65 255.69 0.01
1336.00 0.30 323.00 1335.76 -4.58 -19.50 1501258.8 1333089.2 5.30 20.03 256.78 0.27
1427.00 0.40 265.40 1426.76 -4.41 -19.96 1501258.9 1333088.7 5.15 20.44 257.53 0.38
1519.00 0.50 231.10 1518.76 -4.69 -20.59 1501258.7 1333088.1 5.45 21.12 257.16 0.31
1611.00 0.50 252.20 1610.76 -5.07 -21.28 1501258.3 1333087.4 5.85 21.88 256.61 0.20
1703.00 0.20 326.60 1702.75 -5.06 -21.76 1501258.3 1333086.9 5.86 22.33 256.92 0.53
1795.00 0.20 254.00 1794.75 -4.97 -22.00 1501258.4  1333086.7 5.78 22.55 257.28 0.26
1887.00 0.20 262.30 1886.75 -5.03 -22.31 1501258.3 1333086.4 5.86 22.87 257.29 0.03
1979.00 0.10 236.40 1978.75 -5.10 -22.54 1501258.3  1333086.2 5.93 23.11 257.25 0.13
2070.00 0.40 272.20 2069.75 -5.13 -22.92 1501258.2  1333085.8 5.98 23.49 257.39 0.36
2163.00 0.10 288.50 2162.75 -5.09 -23.32 1501258.3 1333085.4 5.95 23.87 257.69 0.33
2254.00 0.20 311.40 2253.75 -4.96 -23.52 1501258.4  1333085.2 5.83 24.03 258.09 0.13
2346.00 0.20 316.80 2345.75 -4.74 -23.75 1501258.6  1333084.9 5.62 24.22 258.72 0.02
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Minimum of Curvature
Slot Location: 1501263.36', 1333108.69'

As Drilled Plane of Vertical Section: 182.13°
True Vert. RECTANGULAR LAMBERT
Measured BORE HOLE Depth COORDINATES COORDINATES Vertical CLOSURES Dogleg
Depth Inc Direction Up Dip North(-South) East(-West) Y X Section Distance Direction Severity
Feet Degrees Degrees In Well Path Feet Feet Feet Feet Feet Feet Deg Deg/100'
2438.00 0.10 11.20 2437.75 -4.54 -23.84 1501258.8 1333084.8 5.42 24.27 259.21 0.18
2530.00 0.10 0.40 2529.75 -4.38 -23.83 1501259.0 1333084.9 5.26 24.23 259.58 0.02
2622.00 0.30 193.40 2621.75 -4.54 -23.88 1501258.8 1333084.8 5.42 24.31 259.24 0.43
2713.00 0.30 138.30 2712.75 -4.95 -23.78 1501258.4 1333084.9 5.83 24.29 258.25 0.30
2805.00 0.30 195.00 2804.75 -5.36 -23.68 1501258.0 1333085.0 6.23 24.28 257.25 0.31
2897.00 0.00 228.30 2896.75 -5.59 -23.74 1501257.8 1333084.9 6.47 24.39 256.75 0.33
2988.00 0.40 189.80 2987.75 -5.90 -23.80 1501257.5 1333084.9 6.78 24.52 256.06 0.44
3080.00 0.50 22.10 3079.75 -5.85 -23.70 1501257.5 1333085.0 6.73 24.41 256.14 0.97
3174.00 0.50 63.30 3173.74 -5.29 -23.18 1501258.1 1333085.5 6.14 23.77 257.16 0.37
3269.00 0.50 38.10 3268.74 -4.77 -22.55 1501258.6  1333086.1 5.61 23.05 258.05 0.23
3364.00 0.40 80.20 3363.74 -4.39 -21.97 1501259.0 1333086.7 5.20 22.40 258.70 0.35
3459.00 0.70 82.90 3458.73 -4.26 -21.07 1501259.1  1333087.6 5.04 21.49 258.56 0.32
3553.00 0.70 98.30 3552.72 -4.27 -19.93 1501259.1  1333088.8 5.01 20.38 257.90 0.20
3648.00 0.80 113.20 3647.72 -4.62 -18.75 1501258.7 1333089.9 5.31 19.31 256.16 0.23
3742.00 0.80 157.90 3741.71 -5.49 -17.90 1501257.9  1333090.8 6.15 18.72 252.96 0.65
3837.00 0.20 140.90 3836.70 -6.23 -17.54 1501257.1 1333091.1 6.88 18.61 250.45 0.64
3932.00 0.10 62.00 3931.70 -6.32 -17.36 1501257.0 1333091.3 6.96 18.48 250.00 0.22
4026.00 0.30 116.20 4025.70 -6.39 -17.07 1501257.0 1333091.6 7.02 18.23 249.48 0.27
4086.50 0.10 110.80 4086.20 -6.48 -16.88 1501256.9 1333091.8 7.10 18.08 249.01 0.33
4119.00 5.10 162.20 4118.66 -7.86 -16.41 1501255.5 1333092.3 8.47 18.20 244.40 15.50
4150.00 7.60 167.50 4149.47 -11.18 -15.55 1501252.2 1333093.1 11.75 19.15 234.28 8.27
4181.00 11.70 171.50 4180.02 -16.29 -14.64 1501247.1  1333094.1 16.82 21.90 221.94 13.39
4212.00 15.70 173.40 4210.13 -23.57 -13.69 1501239.8  1333095.0 24.06 27.26 210.15 12.98
4242.00 19.00 178.90 4238.77 -32.49 -13.13 1501230.9 1333095.6 32.95 35.04 202.01 12.27
4273.00 24.00 175.30 4267.60 -43.82 -12.52 1501219.5 1333096.2 44.26 45.57 195.94 16.67
4304.00 27.80 175.50 4295.48 -57.32 -11.43 1501206.0 1333097.3 57.70 58.45 191.28 12.26
4334.00 31.50 180.10 4321.55 -72.14 -10.90 1501191.2  1333097.8 72.49 72.95 188.59 14.47
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Tug Hill

Mathews 1-8H Rev. 3 N__. —_:@,N E Minimum of Curvature

Barbe.r County, Kansas = Slot Location: 1501263.36', 1333108.69'

As Drilled Plane of Vertical Section: 182.13°

True Vert. RECTANGULAR LAMBERT
Measured BORE HOLE Depth COORDINATES COORDINATES Vertical CLOSURES Dogleg
Depth Inc Direction Up Dip North(-South) East(-West) Y X Section Distance Direction Severity
Feet Degrees Degrees In Well Path Feet Feet Feet Feet Feet Feet Deg Deg/100'

4365.00 35.80 183.80 4347.36 -89.29 -11.51 1501174.1 1333097.2 89.66 90.03 187.35 15.36
4395.00 39.00 186.40 4371.19 -107.43 -13.15 1501155.9 1333095.5 107.85 108.23 186.98 11.89
4426.00 41.60 187.40 4394.83 -127.34 -15.56 1501136.0 1333093.1 127.83 128.28 186.97 8.64
4456.00 44.00 187.00 4416.84 -147.56 -18.11 1501115.8 1333090.6 148.13 148.66 187.00 8.05
4487.00 46.40 186.80 4438.68 -169.39 -20.75 1501094.0 1333087.9 170.05 170.66 186.98 7.76
4518.00 48.80 186.70 4459.58 -192.12 -23.44 1501071.2 1333085.2 192.86 193.55 186.96 7.75
4548.00 52.40 185.00 4478.62 -215.18 -25.80 1501048.2 1333082.9 215.99 216.72 186.84 12.77
4579.00 56.20 182.50 4496.71 -240.29 -27.43 1501023.1  1333081.3 241.15 241.86 186.51 13.90
4610.00 59.40 180.90 4513.23 -266.51 -28.20 1500996.8 1333080.5 267.37 268.00 186.04 11.21
4640.00 60.00 180.30 4528.36 -292.41 -28.47 1500970.9 1333080.2 293.27 293.79 185.56 2.64
4671.00 60.20 181.30 4543.82 -319.28 -28.85 1500944.1 1333079.8 320.13 320.58 185.16 2.87
4701.00 60.60 181.30 4558.64 -345.36 -29.44 1500918.0 1333079.3 346.21 346.61 184.87 1.33
4732.00 61.40 181.40 4573.66 -372.46 -30.08 1500890.9 1333078.6 373.32 373.68 184.62 2.60
4762.00 65.20 181.40 4587.14 -399.25 -30.73 1500864.1 1333078.0 400.12 400.43 184.40 12.67
4793.00 69.50 181.30 4599.08 -427.85 -31.41 1500835.5 1333077.3 428.72 429.00 184.20 13.87
4824.00 74.10 180.90 4608.76 -457.28 -31.97 1500806.1 1333076.7 458.15 458.40 184.00 14.89
4855.00 78.50 180.50 4616.10 -487.39 -32.34 1500776.0 1333076.4 488.26 488.46 183.80 14.25
4885.00 82.80 179.70 4620.97 -516.99 -32.39 1500746.4 1333076.3 517.83 518.00 183.58 14.57
4915.00 87.60 177.30 4623.48 -546.86 -31.60 1500716.5 1333077.1 547.66 547.77 183.31 17.87
4946.00 91.60 176.80 4623.70 -577.81 -30.01 1500685.5 1333078.7 578.53 578.59 182.97 13.00
4977.00 92.50 177.00 4622.59 -608.75 -28.33 1500654.6  1333080.4 609.38 609.40 182.66 2.97
5007.00 92.90 176.60 4621.17 -638.67 -26.66 1500624.7 1333082.0 639.21 639.22 182.39 1.88
5085.00 93.20 176.80 4617.02 -716.43 -22.18 1500546.9 1333086.5 716.76 716.77 181.77 0.46
5147.00 91.80 179.20 4614.32 -778.32 -20.02 1500485.0 1333088.7 778.53 778.58 181.47 4.48
5239.00 89.50 180.20 4613.28 -870.31 -19.53 1500393.1  1333089.2 870.43 870.53 181.29 2.73
5331.00 88.30 178.80 4615.04 -962.28 -18.73 1500301.1 1333090.0 962.32 962.47 181.12 2.00

5423.00 88.40 182.70 4617.69 -1054.22 -19.94 1500209.1  1333088.8 1054.23 1054.41  181.08 4.24
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Tug Hill

Mathews 1-8H Rev. 3 N__. —_:@,N E Minimum of Curvature

Barbe.r County, Kansas = Slot Location: 1501263.36', 1333108.69'

As Drilled Plane of Vertical Section: 182.13°

True Vert. RECTANGULAR LAMBERT
Measured BORE HOLE Depth COORDINATES COORDINATES Vertical CLOSURES Dogleg
Depth Inc Direction Up Dip North(-South) East(-West) Y X Section Distance Direction Severity
Feet Degrees Degrees In Well Path Feet Feet Feet Feet Feet Feet Deg Deg/100'

5515.00 90.70 182.80 4618.41 -1146.11 -24.35 1500117.3 1333084.3 1146.22 1146.36 181.22 2.50
5606.00 89.90 182.70 4617.94 -1237.00 -28.71 1500026.4  1333080.0 1237.21 1237.33  181.33 0.89
5699.00 90.00 182.30 4618.02 -1329.91 -32.77 1499933.5 1333075.9 1330.21 1330.31 181.41 0.44
5791.00 87.70 182.90 4619.87 -1421.79 -36.94 1499841.6 1333071.7 1422.18 1422.27 181.49 2.58
5882.00 88.70 182.10 4622.72 -1512.66 -40.91 1499750.7 1333067.8 1513.13 1513.21 181.55 141
5974.00 88.30 181.90 4625.13 -1604.57 -44.12 1499658.8 1333064.6 1605.10 1605.18 181.58 0.49
6066.00 88.00 181.00 4628.10 -1696.49 -46.45 1499566.9 1333062.2 1697.05 1697.13  181.57 1.03
6158.00 88.20 180.10 4631.15 -1788.43 -47.33 1499474.9 1333061.4 1788.96 1789.06  181.52 1.00
6250.00 88.80 179.90 4633.56 -1880.40 -47.33 1499383.0 1333061.4 1880.86 1881.00 181.44 0.69
6342.00 90.80 181.60 4633.88 -1972.39 -48.53 1499291.0 1333060.2 1972.83 1972.98 181.41 2.85
6434.00 89.90 182.50 4633.32 -2064.32 -51.82 1499199.0 1333056.9 2064.82 2064.97 181.44 1.38
6526.00 88.90 182.70 4634.28 -2156.22 -56.00 1499107.1  1333052.7 2156.82 2156.95 181.49 1.11
6618.00 88.70 184.10 4636.21 -2248.04 -61.45 1499015.3 1333047.2 2248.77 2248.88  181.57 1.54
6709.00 89.10 184.50 4637.96 -2338.76 -68.27 1498924.6  1333040.4 2339.69 2339.76  181.67 0.62
6801.00 90.30 183.80 4638.44 -2430.52 -74.93 1498832.8 1333033.8 2431.63 2431.67 181.77 1.51
6893.00 91.20 183.60 4637.23 -2522.32 -80.87 1498741.0 1333027.8 2523.58 2523.62 181.84 1.00
6984.00 90.20 183.50 4636.12 -2613.14 -86.50 1498650.2 1333022.2 2614.55 2614.57  181.90 1.10
7076.00 90.90 180.90 4635.24 -2705.06 -90.03 1498558.3  1333018.7 2706.53 2706.55 181.91 2.93
7168.00 89.30 179.50 4635.08 -2797.05 -90.35 1498466.3 1333018.3 2798.48 2798.51  181.85 2.31
7262.00 90.10 179.80 4635.57 -2891.05 -89.78 1498372.3  1333018.9 2892.39 2892.44  181.78 0.91
7357.00 88.40 178.90 4636.81 -2986.03 -88.70 1498277.3 1333020.0 2987.26 2987.35 181.70 2.02
7451.00 88.60 180.30 4639.28 -3079.99 -88.05 1498183.4 1333020.6 3081.14 3081.25 181.64 1.50
7546.00 87.70 179.70 4642.34 -3174.94 -88.05 1498088.4 1333020.6 3176.02 3176.16  181.59 1.14
7640.00 89.70 179.10 4644.47 -3268.91 -87.06 1497994.5 1333021.6 3269.88 3270.06 181.53 2.22
7735.00 90.90 179.00 4643.98 -3363.89 -85.49 1497899.5 1333023.2 3364.74 3364.98  181.46 1.27
7770.00 88.70 181.10 4644.10 -3398.89 -85.52 1497864.5 1333023.2 3399.72 3399.96 181.44 8.69

7862.00 87.70 181.10 4646.99 -3490.82 -87.28 14977725 1333021.4 3491.66 3491.91 181.43 1.09
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Tug Hill

Mathews 1-8H Rev. 3 N_ -_:@,N E Minimum of Curvature

Barber County, Kansas - Slot Location: 1501263.36', 1333108.69'

As Drilled Plane of Vertical Section: 182.13°

True Vert. RECTANGULAR LAMBERT
Measured BORE HOLE Depth COORDINATES COORDINATES Vertical CLOSURES Dogleg
Depth Inc Direction Up Dip North(-South) East(-West) Y X Section Distance Direction Severity
Feet Degrees Degrees In Well Path Feet Feet Feet Feet Feet Feet Deg Deg/100'

7954.00 88.50 183.10 4650.04 -3582.70 -90.65 1497680.7 1333018.0 3583.60 3583.85 181.45 2.34
8046.00 88.70 183.10 4652.29 -3674.54 -95.63 1497588.8  1333013.1 3675.56 3675.79  181.49 0.22
8138.00 88.60 182.80 4654.46 -3766.39 -100.36 1497497.0  1333008.3 3767.52 3767.73  181.53 0.34
8230.00 89.70 182.10 4655.82 -3858.30 -104.29 1497405.1 1333004.4 3859.51 3859.71  181.55 1.42
8322.00 89.50 182.40 4656.46 -3950.22 -107.90 1497313.1  1333000.8 395151 3951.70  181.56 0.39
8414.00 90.00 181.50 4656.86 -4042.17 -111.04 1497221.2  1332997.7 4043.51 4043.69 181.57 1.12
8505.00 89.40 182.60 4657.34 -4133.11 -114.29 1497130.3 1332994.4 4134.50 4134.69 181.58 1.38
8689.00 91.50 181.80 4655.90 -4316.95 -121.35 1496946.4 1332987.3 4318.48 4318.66  181.61 1.22
8780.00 91.90 182.20 4653.20 -4407.86 -124.53 1496855.5 1332984.2 4409.44 4409.62 181.62 0.62
8872.00 90.70 181.80 4651.11 -4499.78 -127.74 1496763.6  1332981.0 4501.42 4501.59 181.63 1.37
8964.00 88.20 181.40 4651.99 -4591.73 -130.31 1496671.6 1332978.4 4593.40 4593.58 181.63 2.75
9058.00 89.00 181.00 4654.29 -4685.68 -132.27 1496577.7 1332976.4 4687.36 4687.55  181.62 0.95
9152.00 89.00 181.00 4655.93 -4779.65 -133.91 1496483.7 1332974.8 4781.33 4781.53  181.60 0.00
9246.00 89.00 180.40 4657.57 -4873.63 -135.06 1496389.7 1332973.6 4875.28 4875.50 181.59 0.64
9340.00 87.20 180.80 4660.69 -4967.57 -136.05 1496295.8 1332972.6 4969.20 4969.43  181.57 1.96
9435.00 89.00 180.70 4663.84 -5062.50 -137.29 1496200.9 1332971.4 5064.11 5064.37 181.55 1.90
9529.00 90.70 181.30 4664.08 -5156.49 -138.93 1496106.9 1332969.8 5158.09 5158.36  181.54 1.92
9624.00 91.40 181.40 4662.34 -5251.44 -141.17 1496011.9 1332967.5 5253.06 5253.34 181.54 0.74
9651.00 91.40 181.50 4661.68 -5278.43 -141.85 1495984.9 1332966.8 5280.05 5280.33  181.54 0.37
9698.00 91.40 181.50 4660.53 -5325.40 -143.08 1495938.0 1332965.6 5327.04 5327.32  181.54 0.00

Final Station Closure Distance: 5327.32' Direction: 181.54°




