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Deviation surveys:  Please refer to Pan American report below

Pan American Drilling Services
Reference  : TRUENORTH  KB Elevation :  15           Gr Elevation : 1400.00
Vertical Section Calculated Along Azimuth 180.48°

 MD     Inc      Azi     TVD    North  East  V'Sect  D'Leg  Build     Turn
  ft   deg    deg       ft        ft     ft   ft   °/100  °/100    °/100

 3620.00    0.60  314.70  3619.94      4.92   -9.85    -4.84   0.00   0.00    0.00
 3649.00    0.50  303.40  3648.94      5.10  -10.06    -5.01   0.51  -0.34   -38.97
 3681.00    0.40  281.60  3680.93      5.20  -10.29    -5.11   0.61  -0.31   -68.12
 3712.00    1.80  193.60  3711.93      4.74  -10.51    -4.66   5.90   4.52  -283.87
 3744.00    5.30  189.80  3743.86      2.80  -10.88    -2.71  10.96  10.94   -11.87

 3775.00   8.40  188.80  3774.64     -0.85  -11.47     0.95  10.01  10.00    -3.23
 3806.00   11.00  188.80  3805.19     -6.01  -12.27     6.11   8.39   8.39     0.00
 3838.00   13.00  188.90  3836.49    -12.59  -13.29    12.70   6.25   6.25     0.31
 3870.00   14.80  185.80  3867.55    -20.21  -14.26    20.33   6.09   5.62    -9.69
 3900.00   17.10  182.90  3896.40    -28.43  -14.87    28.55   8.11   7.67    -9.67

 3931.00   19.50  178.80  3925.83    -38.15  -14.99    38.28   8.78   7.74   -13.23
 3963.00   21.60  178.10  3955.79    -49.38  -14.69    49.50   6.61   6.56    -2.19
 3995.00   22.90  180.60  3985.41    -61.49  -14.56    61.61   5.02   4.06     7.81
 4026.00   24.90  183.80  4013.75    -74.04  -15.05    74.16   7.69   6.45    10.32
 4058.00   27.10  185.40  4042.51    -88.02  -16.18    88.15   7.22   6.87     5.00

 4089.00   29.10  184.60  4069.85   -102.56  -17.45   102.71   6.56   6.45    -2.58
 4121.00   31.50  183.30  4097.48   -118.67  -18.56   118.82   7.77   7.50    -4.06
 4153.00   34.30  182.60  4124.35   -136.03  -19.45   136.18   8.83   8.75    -2.19
 4184.00   37.00  181.30  4149.53   -154.08  -20.06   154.24   9.05   8.71    -4.19
 4215.00   39.90  180.80  4173.81   -173.35  -20.41   173.52   9.41   9.35    -1.61

 4246.00   43.50  179.80  4196.95   -193.97  -20.51   194.14  11.81  11.61    -3.23
 4278.00   47.30  178.60  4219.42   -216.75  -20.18   216.91  12.17  11.88    -3.75
 4310.00   50.90  179.10  4240.37   -240.93  -19.70   241.08  11.31  11.25     1.56
 4341.00   53.30  179.80  4259.41   -265.38  -19.47   265.54   7.94   7.74     2.26
 4372.00   55.50  180.10  4277.45   -290.59  -19.45   290.74   7.14   7.10     0.97

 4404.00   58.20  180.10  4294.95   -317.38  -19.49   317.53   8.44   8.44     0.00
 4436.00   60.40  179.90  4311.29   -344.89  -19.49   345.04   6.90   6.87    -0.62
 4468.00   62.30  179.90  4326.63   -372.97  -19.44   373.12   5.94   5.94     0.00
4499.00   64.80  179.40  4340.43   -400.72  -19.27   400.87   8.19   8.06    -1.61

 4531.00   67.10  179.40  4353.47   -429.94  -18.97   430.09   7.19   7.19     0.00

 4562.00   67.40  179.90  4365.46   -458.53  -18.79   458.67   1.77   0.97     1.61
4594.00   69.40  178.60  4377.24   -488.28  -18.40   488.42   7.30   6.25    -4.06

 4626.00   69.70  178.80  4388.42   -518.25  -17.72   518.38   1.11   0.94     0.63
 4658.00   69.40  178.80  4399.60   -548.23  -17.09   548.35   0.94  -0.94     0.00
 4690.00   68.90  178.60  4410.99   -578.13  -16.41   578.24   1.67  -1.56    -0.63

 4721.00   69.50  178.80  4422.00   -607.10  -15.76   607.21   2.03   1.94     0.65
 4752.00   68.70  178.60  4433.06   -636.05  -15.10   636.16   2.65  -2.58    -0.65
 4784.00   68.20  178.80  4444.81   -665.81  -14.42   665.90   1.67  -1.56     0.63
 4816.00   68.80  179.10  4456.54   -695.58  -13.88   695.67   2.07   1.88     0.94
 4847.00   68.60  178.80  4467.80   -724.45  -13.35   724.54   1.11  -0.65    -0.97

4879.00   68.30  178.60  4479.56   -754.21  -12.68   754.29   1.10  -0.94    -0.63
 4911.00   68.30  178.80  4491.39   -783.93  -12.00   784.01   0.58   0.00     0.63
 4941.00   67.90  179.10  4502.58   -811.76  -11.49   811.83   1.62  -1.33     1.00
 4973.00   67.70  179.30  4514.67   -841.39  -11.08   841.45   0.85  -0.63     0.63
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 5005.00   68.10  179.90  4526.71   -871.04  -10.87   871.10   2.14   1.25     1.88

 5037.00   68.80  180.60  4538.46   -900.80  -11.00   900.86   2.99   2.19     2.19
 5068.00   68.30  180.60  4549.80   -929.65  -11.30   929.71   1.61  -1.61     0.00
 5100.00   69.10  180.30  4561.42   -959.46  -11.54   959.53   2.65   2.50    -0.94
 5132.00   71.30  180.40  4572.26   -989.57  -11.72   989.63   6.88   6.88     0.31
5163.00   73.10  180.60  4581.74  -1019.08  -11.98  1019.15   5.84   5.81     0.65

 5208.00   73.60  180.60  4594.63  -1062.19  -12.43  1062.26   1.11   1.11     0.00
 5240.00   75.70  179.80  4603.10  -1093.05  -12.54  1093.12   6.99   6.56    -2.50
5271.00   79.40  178.30  4609.78  -1123.31  -12.03  1123.37  12.84  11.94    -4.84

 5302.00   82.00  178.10  4614.79  -1153.88  -11.07  1153.94   8.41   8.39    -0.65
 5334.00   86.10  178.10  4618.11  -1185.69  -10.02  1185.73  12.81  12.81     0.00

5366.00   89.30  179.30  4619.39  -1217.65   -9.29  1217.68  10.68  10.00     3.75
 5397.00   90.10  179.30  4619.56  -1248.65   -8.91  1248.68   2.58   2.58     0.00
 5429.00   91.20  178.90  4619.19  -1280.64   -8.41  1280.67   3.66   3.44    -1.25
 5460.00   92.10  178.80  4618.30  -1311.62   -7.79  1311.64   2.92   2.90    -0.32
 5492.00   91.90  179.80  4617.18  -1343.60   -7.40  1343.61   3.19  -0.63     3.12

 5524.00   92.30  180.30  4616.01  -1375.58   -7.42  1375.59   2.00   1.25     1.56
 5555.00   92.40  181.30  4614.74  -1406.55   -7.86  1406.56   3.24   0.32     3.23
 5587.00   92.50  181.40  4613.37  -1438.51   -8.61  1438.53   0.44   0.31     0.31
 5619.00   91.70  181.30  4612.20  -1470.48   -9.36  1470.50   2.52  -2.50    -0.31
 5651.00   90.30  181.30  4611.64  -1502.46  -10.09  1502.50   4.38  -4.38     0.00

 5683.00   89.90  181.30  4611.59  -1534.46  -10.82  1534.49   1.25  -1.25     0.00
 5715.00   89.80  181.80  4611.67  -1566.44  -11.68  1566.49   1.59  -0.31     1.56
 5746.00   89.60  181.80  4611.83  -1597.43  -12.65  1597.48   0.65  -0.65     0.00
 5778.00  89.30  181.90  4612.14  -1629.41  -13.69  1629.47   0.99  -0.94     0.31
 5810.00   89.80  181.80  4612.39  -1661.39  -14.72  1661.46   1.59   1.56    -0.31

5841.00   90.20  181.80  4612.39  -1692.38  -15.69  1692.45   1.29   1.29     0.00
 5873.00   90.20  181.60  4612.28  -1724.36  -16.64  1724.44   0.62   0.00    -0.63
 5904.00   90.50  181.60  4612.09  -1755.35  -17.51  1755.43   0.97   0.97     0.00
 5936.00   91.20  181.30  4611.61  -1787.34  -18.32  1787.43   2.38   2.19    -0.94
 5968.00   90.70  181.10  4611.08  -1819.32  -18.99  1819.42   1.68  -1.56    -0.63

 6000.00   89.20  180.80  4611.11  -1851.32  -19.52  1851.42   4.78  -4.69    -0.94
 6031.00   89.00  180.80  4611.60  -1882.31  -19.95  1882.41   0.65  -0.65     0.00
 6063.00   88.40  180.80  4612.32  -1914.30  -20.40  1914.40   1.88  -1.88     0.00
 6095.00   88.40  181.10  4613.22  -1946.28  -20.93  1946.39   0.94   0.00     0.94
 6127.00   88.30  181.10  4614.14  -1978.26  -21.54  1978.38   0.31  -0.31     0.00

 6159.00   89.40  180.80  4614.78  -2010.25  -22.07  2010.37   3.56   3.44    -0.94
 6191.00   90.80  180.30  4614.73  -2042.25  -22.38  2042.37   4.65   4.38    -1.56
 6222.00   89.80  180.30  4614.56  -2073.25  -22.54  2073.37   3.23  -3.23     0.00
 6254.00   88.90  180.10  4614.93  -2105.25  -22.66  2105.36   2.88  -2.81    -0.63
 6286.00   89.20  181.10  4615.46  -2137.24  -22.99  2137.36   3.26   0.94     3.13

 6318.00   88.80  181.10  4616.02  -2169.23  -23.60  2169.35   1.25  -1.25     0.00
 6349.00   89.70  181.40  4616.42  -2200.22  -24.28  2200.35   3.06   2.90     0.97
 6381.00   90.70  182.10  4616.31  -2232.20  -25.26  2232.34   3.81   3.12     2.19
6413.00   90.60  181.90  4615.95  -2264.18  -26.37  2264.32   0.70  -0.31    -0.63

 6444.00   88.80  182.10  4616.11  -2295.16  -27.46  2295.31   5.84  -5.81     0.65

 6476.00  87.50  181.30  4617.14  -2327.13  -28.41  2327.29   4.77  -4.06    -2.50
 6507.00   87.60  181.10  4618.47  -2358.09  -29.05  2358.26   0.72   0.32    -0.65
 6539.00   87.80  180.60  4619.75  -2390.06  -29.53  2390.23   1.68   0.63    -1.56
 6570.00   89.40  180.30  4620.51  -2421.05  -29.77  2421.22   5.25   5.16    -0.97
 6602.00   89.30  180.10  4620.87  -2453.05  -29.88  2453.22   0.70  -0.31    -0.63
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 6634.00   89.80  180.30  4621.12  -2485.05  -30.00  2485.21   1.68   1.56     0.63
 6665.00   89.50  180.30  4621.31  -2516.05  -30.16  2516.21   0.97  -0.97     0.00
 6697.00   89.30  180.10  4621.65  -2548.05  -30.27  2548.21   0.88  -0.63    -0.63
 6729.00   89.10  180.10  4622.09  -2580.04  -30.32  2580.21   0.62  -0.63     0.00
 6761.00   88.40  180.80  4622.79  -2612.03  -30.58  2612.20   3.09  -2.19     2.19

 6792.00   88.20  181.10  4623.71  -2643.02  -31.09  2643.18   1.16  -0.65     0.97
 6824.00   88.60  181.40  4624.61  -2675.00  -31.79  2675.17   1.56   1.25     0.94
 6856.00   89.20  182.10  4625.22  -2706.98  -32.76  2707.16   2.88   1.87     2.19
 6888.00   90.00  181.60  4625.44  -2738.96  -33.80  2739.14   2.95   2.50    -1.56
 6919.00   90.00  181.30  4625.44  -2769.95  -34.58  2770.14   0.97   0.00    -0.97

 6951.00   90.20  181.60  4625.39  -2801.94  -35.39  2802.14   1.13   0.63     0.94
 6983.00   89.70  181.60  4625.42  -2833.92  -36.29  2834.13   1.56  -1.56     0.00
 7015.00   89.10  180.80  4625.75  -2865.92  -36.96  2866.12   3.12  -1.88    -2.50
 7046.00   88.70  180.30  4626.35  -2896.91  -37.25  2897.12   2.07  -1.29    -1.61
 7078.00   88.50  180.10  4627.13  -2928.90  -37.36  2929.11   0.88  -0.63    -0.63

 7110.00  89.00  180.10  4627.83  -2960.89  -37.42  2961.10   1.56   1.56     0.00
 7142.00  89.10  180.10  4628.36  -2992.89  -37.48  2993.10   0.31   0.31     0.00
 7173.00   88.30  180.10  4629.06  -3023.88  -37.53  3024.09   2.58  -2.58     0.00
 7205.00   87.80  179.80  4630.15  -3055.86  -37.50  3056.07   1.82  -1.56    -0.94
 7237.00   87.60  180.30  4631.43  -3087.83  -37.53  3088.04   1.68  -0.63     1.56

 7269.00   88.10  180.90  4632.63  -3119.81  -37.87  3120.02   2.44   1.56     1.88
 7301.00   89.00  181.40  4633.44  -3151.79  -38.51  3152.00   3.22   2.81     1.56
 7332.00   91.00  182.10  4633.44  -3182.78  -39.45  3182.99   6.84   6.45     2.26
 7364.00   92.20  182.60  4632.55  -3214.74  -40.77  3214.96   4.06   3.75     1.56
 7396.00   92.20  181.60  4631.32  -3246.69  -41.94  3246.93   3.12   0.00    -3.13

 7428.00  91.60  180.60  4630.26  -3278.67  -42.55  3278.91   3.64  -1.88    -3.12
 7459.00   91.60  179.80  4629.39  -3309.65  -42.66  3309.89   2.58   0.00    -2.58
 7491.00   91.40  179.60  4628.56  -3341.64  -42.49  3341.88   0.88  -0.63    -0.63
 7522.00   91.90  179.30  4627.66  -3372.63  -42.19  3372.86   1.88   1.61    -0.97
 7554.00   91.30  179.40  4626.77  -3404.61  -41.83  3404.84   1.90  -1.87     0.31

 7586.00  89.50  178.60  4626.55  -3436.61  -41.27  3436.83   6.16  -5.62    -2.50
 7618.00   88.40  177.90  4627.13  -3468.58  -40.30  3468.80   4.07  -3.44    -2.19
 7650.00   88.60  178.30  4627.97  -3500.56  -39.24  3500.76   1.40   0.63     1.25
 7681.00   88.50  177.90  4628.76  -3531.53  -38.21  3531.73   1.33  -0.32    -1.29
 7713.00   89.20  177.80  4629.40  -3563.50  -37.01  3563.68   2.21   2.19    -0.31

 7745.00   89.50  178.10  4629.76  -3595.48  -35.86  3595.65   1.33   0.94     0.94
 7777.00   89.60  178.30  4630.01  -3627.46  -34.86  3627.63   0.70   0.31     0.62
 7808.00   89.80  178.10  4630.17  -3658.44  -33.88  3658.60   0.91   0.65    -0.65
7838.00   89.80  178.10  4630.28  -3688.43  -32.89  3688.57   0.00   0.00     0.00

 7870.00   89.80  177.80  4630.39  -3720.41  -31.75  3720.54   0.94   0.00    -0.94

 7902.00  88.00  177.80  4631.01  -3752.38  -30.52  3752.50   5.62  -5.62     0.00
 7933.00   86.20  177.10  4632.57  -3783.30  -29.14  3783.42   6.23  -5.81    -2.26
 7965.00   86.00  176.90  4634.75  -3815.19  -27.47  3815.28   0.88  -0.63    -0.63
 7996.00   85.90  177.10  4636.94  -3846.07  -25.85  3846.15   0.72  -0.32     0.65
 8028.00   86.20  177.40  4639.14  -3877.95  -24.32  3878.02   1.32   0.94     0.94

 8060.00   86.90  177.30  4641.07  -3909.86  -22.84  3909.92   2.21   2.19    -0.31
 8092.00   87.70  177.60  4642.58  -3941.79  -21.42  3941.84   2.67   2.50     0.94
 8123.00   87.60  178.30  4643.85  -3972.75  -20.31  3972.78   2.28  -0.32     2.26
 8155.00   88.10  178.30  4645.05  -4004.71  -19.36  4004.73   1.56   1.56     0.00
 8186.00   88.90  178.60  4645.86  -4035.69  -18.53  4035.70   2.76   2.58     0.97
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 8218.00   89.30  178.60  4646.36  -4067.68  -17.74  4067.68   1.25   1.25     0.00
 8250.00   89.40  178.60  4646.73  -4099.66  -16.96  4099.66   0.31   0.31     0.00
 8282.00   89.20  178.90  4647.12  -4131.65  -16.26  4131.65   1.13  -0.63     0.94
 8313.00   89.50  178.80  4647.47  -4162.65  -15.64  4162.63   1.02   0.97    -0.32
 8345.00   89.70  178.40  4647.69  -4194.64  -14.86  4194.61   1.40   0.63    -1.25

 8377.00   89.40  178.60  4647.94  -4226.62  -14.02  4226.59   1.13  -0.94     0.63
 8408.00   88.90  178.90  4648.40  -4257.61  -13.35  4257.57   1.88  -1.61     0.97
 8440.00   89.30  179.10  4648.91  -4289.60  -12.79  4289.56   1.40   1.25     0.63
 8471.00   89.50  178.80  4649.23  -4320.60  -12.22  4320.55   1.16   0.65    -0.97
8503.00   89.10  179.30  4649.62  -4352.59  -11.69  4352.53   2.00  -1.25     1.56

 8535.00   89.30  179.10  4650.07  -4384.58  -11.24  4384.52   0.88   0.63    -0.63
 8567.00   89.60  179.30  4650.38  -4416.58  -10.80  4416.51   1.13   0.94     0.63
8598.00   89.30  179.10  4650.67  -4447.57  -10.36  4447.51   1.16  -0.97    -0.65

 8630.00   89.50  179.40  4651.01  -4479.57   -9.94  4479.50   1.13   0.63     0.94
 8662.00   89.00  179.90  4651.43  -4511.57   -9.75  4511.49   2.21  -1.56     1.56

8694.00   89.10  179.90  4651.96  -4543.56   -9.69  4543.48   0.31   0.31     0.00
 8725.00   89.30  179.90  4652.39  -4574.56   -9.64  4574.48   0.65   0.65     0.00

Bottom Hole Closure 4574.57ft  Along Azimuth 180.12°

Well comparison to: WOC Tucker B-3, NE NE Sec 11-34-11W
Sample Tops (TVD): Structural comparison

Heebner 3654 (-2238) -2
Toronto 3672 (-2256) -9
Douglas 3694 (-2278) -9

Haskell Brown Lime 4047 (-2631) -3
Quindaro Sh 4144 (-2728) +1

Stark Sh 4328 (-2912) flat
Hushpuckney Sh 4360 (-2944) flat

Base Kansas City 4412 (-2996) -2
Pawnee Ls 4505 (-3089) +1

Cherokee Gp 4555 (-3139) -4
Mississippian 4583 (-3167) -2

Driving directions:  From Medicine Lodge KS: Go south on Hwy 281 to the jct of Gerlane Rd and Hwy 281 
(about 9 miles), Go east on Gerlane Rd 7/10th miles to the jct of Gerlane Rd and Bethel Rd, Go 
south on Bethel Rd 1/10th mile to the jct of Bethel Rd and Black Kettle Rd, Turn west on Black 
Kettle Rd and go 500', turn south into the location.

Frac port detail inserted here 
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