
State of: New Mexico 
County of: Eddy 

I, Corey Paul, an authorized employee of Ranger Directional Services have verified the MWD Survey: 02/07/15 through 
2/22/15, from a measured depth of 9983 to the depth of 14807 feet,The data is true, correct, and complete and within'the 
limitations of the tool set forth by Ranger Directional Services. This survey was conducted at the request of RKI Exploration 
LLC for the RDX Federal Com H-16H API No',:30-015-41089 well drilled in Eddy County, State of New-Mexico. This report 
conforms to the principles and procedures as.set forth by Ranger Directional Services. 

MWD Coordinator 
Ranger Directional Services 

9724 NW 6th Street • OKLAHOMA CITY, OK 73127 
(405) 418-2825 OFFICE 



Operator / Cust.: RKI Exploration Date: 21-Feb-I5 
Well Name and No.: RDX Federal Com 17-16H MWD Operator: Logan Elliott/Eric Lovelace 
County, State: Eddy, New Mexico Hole Size: 6 1/8 
Drlg. Contractor: Pioneer 14 Location: 17-26S-30E 
Field or Block No.: Blackhawk Survey Reference: Grid North 
API No.: 39-015-41089 Declination: 7.29° 
Permit No.: Job No.: RDS 15-001 

Target Coordinates Final Survey Closure 
TVD N /-S I E/-W Inclination | Azimuth 

10,749.00' -4,753.10' I -108.40' 93.10' | 182.90° 

Tie-In Survey: DrillTech Sectional Method Survey Calculations Rates / 100'M.D. 
Surveying Company: Ranger Directional Proposed Azimuth: 181.31° Build or R or -L 

Turn Sur. No. M.D. INCL. AZM. TVD N/-S E/-W SECT. DLS / 100' 
Build or R or -L 

Turn 
TIE-IN 0.00 0.00 0.00 0.00 0.00 

1 100.00 0.29 190.67 100.00 -0.25 -0.05 0.25 0.29 0.29 190.67 
2 ' 200.00 0.16 130.98 200.00 -0.59 0.01 0,59 0.25 -0.13 -59.69 
3 300.00 0.02 274.24 300.00 -0.68 0.10 0.68 0.18 -0.14 143.26 
4 400.00 0.06 354.00 400.00 -0.63 0.08 0.62 0.06 0.04 79,76 
5 500.00 0.06 324.67 500,00 -0.53 0.04 0.53 0.03 0.00 -29.33 
6 600.00 0.11 49.52 600.00 -0.43 0,08 0.42 0,12 0.05 84.85 
7 700.00 0.06 27.89 700.00 -0.32 0.18 0.31 0.06 -0.05 -21.63 

MS Survey 
Logs End 750.00 0.13 297.07 

Here 750.00 -0.27 0.14 0.27 0.29 0.14 -181.64 
9 931.00 0.50 205.00 931.00 -0,89 -0.37 0.90 0.29 0.20 -50.87 

10 962.00 0.70 205.00 961,99 -1,19 -0.51 1.20 0.65 0.65 0.00 
11 1058.00 2.60 171.20 1057.95 -3.87 -0.43 3.88 2,14 1.98 -35.21 
12 1153.00 4.80 167.70 1 152.75 -9.88 0.75 9.86 2,33 2,32 -3,68 
13 1247.00 7.20 161.10 1246.23 -19.30 3.50 19,21 2,65 2.55 -7,02 
14 1342.00 7.90 159.10 1340.40 -31.03 7.75 30.85 0.79 0.74 -2.11 
15 1436.00 7.90 161.10 1433.51 -43.18 12.15 42.89 0.29 0.00 2.13 
16 1530.00 7.60 160.90 1526.65 -55.16 16.28 54,78 0.32 -0.32 -0.21 
17 1624.00 7.20 162.80 1619.87 -66.66 20.05 66.19 0.50 -0.43 2.02 
18 1718.00 8.10 162.30 1713.03 -78.60 23.81 78.04 0.96 0.96 -0.53 
19 1813.00 8.30 160.90 1807.06 -91.46 28.09 90.79 0.30 0.21 -1.47 
20 1908.00 6.50 160.40 1901.27 -103.00 32.14 102.24 1.90 -1.89 -0.53 
21 2002.00 6.20 160.20 1994.69 -112.79 35.64 111,95 0.32 -0.32 -0.21 
22 2097.00 6.70 163.70 2089.09 -122.94 38.93 122.01 0.67 0.53 3.68 
23 2190.00 6.50 162.60 2181.47 -133.17 42.03 132.17 0.25 -0.22 -1.18 
24 2285.00 7.00 166.20 2275.81 -143.92 45.02 142.85 0.69 0,53 3,79 
25 2379.00 7.00 163.30 2369.1 1 -154.97 48,03 153.83 0.38 0.00 -3.09 
26 2475.00 6.20 163.30 2464.48 -165.54 51,20 164.32 0.83 -0.83 0.00 
27 2569.00 5.60 I 57.50 2557.98 -174.64 54.42 173.35 0.90 -0.64 -6.17 
28 2663.00 5.60 155.60 2651.53 -183.05 58,07 181.67 0.20 0.00 -2.02 
29 2758.00 5.80 149.50 2746.06 -191.41 62.42 189.93 0.67 0,21 -6.42 
30 2851.00 7.00 144.00 2838.48 -200.04 68.13 198.43 1.45 1.29 -5,91 
21 2945.00 6.50 147.90 2931.83 -209.18 74.33 207.43 0.72 -0.53 4.15 
22 3038.00 6,90 148.20 3024.19 -218.39 80,07 216.50 0.43 0.43 0.32 
23 3132.00 7,60 147.50 3117.44 -228.43 86.38 226.40 0.75 0,74 -0.74 
24 3226.00 8.30 150.20 3210.54 -239.56 93.10 237.37 0.84 0.74 2.87 
35 3334.00 7.00 154,70 3317.58 -252.28 99.78 249.93 1.32 -1.20 4.17 
36 3451.00 6.20 158.90 3433.80 -264.62 105.10 262.14 0.80 -0.68 3,59 
37 3545.00 6.20 159.80 3527,25 -274.12 108.68 271.56 0.10 0.00 0.96 
38 3640.00 6.00 162.80 3621,71 -283.67 111.92 281.04 0.40 -0.21 3.16 
39 3734.00 5.80 161.90 3715.21 -292.88 114.85 290.18 0.23 -0.21 -0.96 
40 3828.00 5.60 163.00 3808.75 -301.78 117.67 299.01 0.24 -0.21 1,17 
41 3922.00 5.60 164.00 3902.30 -310.58 120.27 307,75 0.10 0.00 1.06 
42 4016.00 4.60 163.50 3995.93 -318.60 122.61 315.71 1.06 -1.06 -0.53 
43 4111.00 3.30 161.90 4090.70 -324.85 124,54 321.92 1.37 -1.37 -1.68 
44 4205.00 3.00 165.10 4184.56 -329.80 126.01 326.83 0.37 -0.32 3,40 
45 4299.00 3.20 163.70 4278.42 -334.69 127.38 331.70 0.23 0.21 -1.49 
46 4394.00 2.50 182,30 4373.30 -339.31 128.04 336.29 1.21 -0.74 19.58 
47 4488.00 1.90 198.70 4467.24 -342.83 127.46 339.83 0.92 -0.64 17,45 
48 4582.00 1.80 215.70 4561.19 -345.51 126.10 342.54 0,59 -0.11 18.09 
49 4676.00 1.60 216.20 4655.15 -347.77 124.46 344.83 0.21 . -0,21 0.53 
50 4771.00 1.80 212.20 4750.10 -350,10 122.88 347.20 0.24 0.21 -4,21 
51 4865.00 1,40 219.20 4844.07 -352.24 121.37 349.37 0.47 -0.43 7,45 
52 4959.00 1.20 224.20 4938.04 -353.83 119.96 351,00 0.24 -0.21 5.32 
53 5053.00 1.20 220.50 5032.02 -355,29 118.63 352.48 0.08 0,00 -3.94 
54 5147.00 1.10 224.50 5126.00 -356.68 117.36 353.90 0.14 -0.11 4.26 
55 5241.00 1.10 218.40 5219.99 -358.03 116.17 355.28 0.12 0.00 -6.49 
56 5336.00 1.20 214.80 5314.97 -359.56 115.04 356.84 0.13 0.11 -3.79 
57 5429.00 1.20 221.70 5407.95 -361.09 113.83 358.39 0,16 0.00 7.42 
58 5523.00 1.40 218.90 5501.92 -362.72 112.46 360.05 0.22 0.21 -2.98 
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Operator / Cust.: RKI Exploration Date: 21-Feb-15 
Well Name and No.: RDX Federal Com 17-16H MWD Operator: Logan Elliott/Eric Lovelace 
County, State: Eddy, New Mexico Hole Size: 6 1/8 
Drlg. Contractor: Pioneer 14 Location: 17-26S-30E 
Field or Block No.: Blackhawk Survey Reference: Grid North 
API No.: 39-015-41089 Declination: 7.29° 
Permit No.: Job No.: RDS 15-001 

Target Coordinates Final Survey Closure 
TVD N /-S E/-W Inclination Azimuth 

10,749.00' -4,753,10' -108.40' 93.10' ' 182.90° 

Tie-In Survey: DrillTech - Sectional Method Survey Calculations Rates / 100" M.D. 
Surveying Company: Ranger Directional Proposed Azimuth: 181.31° Build or R or -L 

Turn Sur. No. M.D. INCL. AZM. TVD N/-S E/-W SECT, DLS / 100' 
Build or R or -L 

Turn 
TIE - IN 0.00 0.00 0.00 0.00 0.00 

' 59 5618.00 1.60 228.00 5596,89 -364.51 110.74 361.88 0.33 0.21 9.58 
60 5712.00 1.90 254.00 •5690.85 -365.82 108.27 363.25 0.89 0.32 27.66 
61 5806.00 1.80 277,90 5784.80 -366.04 105.31 363.54 0,82 -0.11 25.43 
62 5900.00 1.10 296.90 5878.77 -365.43 103.04 362.98 0.89 -0,74 20.21 

• 63 5994.00 0.90 312,20 • 5972.76 -364.53 101.69 362.11 0.35 -0.21 16.28 
64 6088.00 0.90 302,60 6066.74 -363.63 100.52 361.24 0.16 0.00 -10.21 
65 6182.00 0.70 291,70 6160.73 -363.02 99.37 360.66 0,27 -0.21 -11.60 
66 6276.00 0.70 298.00 6254.73 -362.54 98.33 360.20 0.08 0.00 6.70 
67 6370.00 0.50 293,10 6348.72 -362.11 97.44 359.79 0.22 -0.21 -5.21 
68 6464.00 0,50 289.70 6442.72 -361.81 96,68 359.51 0.03 0.00 -3.62 
69 6559.00 0.20 280.10 6537.72 -361.64 96.12 359.35 0,32 -0.32 -10.11 
70 6653.00 0.40 308.40 6631.72 -361.41 95.71 359.13 0.26 0.21 30.11 
71 6747.00 0.00 285.20 6725.71 -361.21 95.45 358.93 0.43 -0.43 -24.68 
72 6841.00 0.20 223.30 6819.71 -361.33 95.34 359.05 0 21 0.21 -65.85 
73 6935.00 0.40 201.00 • ' 6913.71 -361.75 95.11 359.48 0.24 0,21 -23.72 
74 7030.00 0,40 191.60 7008.71 -362,39 94.92 360.12 0.07 0.00 -9.89 
75 7124.00 0.50 188.10 7102.71 -363.1 1 .94.80 360.85 0.11 0.11 -3.72 

76 7218.00 0,70 184.10 7196.70 -364,09 94.70 361.83 0.22 0.21 -4.26 
77 7312.00 0.50 179.50 7290.70 -365.08 94,66 362.82 0.22 -0.21 -4.89 
78 7406.00 0.70 214.70 7384.69 -365.96 94,34 363.71 0.44 0.21 37.45 
79 7501.00 1.10 220.50 7479.68 -367.13 93,41 364.90 0.43 0.42 6.11 
80 7595,00 1.60 227.30 7573,65 -368.71 91.86 366.51 0.56 0,53 7.23 
81 7689.00 1.40 244.40 7667.62 -370.09 89.86 367.94 0.52 -0.21 18,19 
82 7783.00 1.80 250.20 7761,59 -371.09 87.44 368.99 0.46 0,43 6.17 
83 7878.00 1.80 249.10 7856.54 -372.13 84.64 370.09 0.04 0.00 -1,16 
84 7972.00 2.50 260.90 . 7950.47 -372.98 81,24 371.02 0.88 0.74 12.55 
85 8067.00 2.30 264.40' 8045.39 -373.49 77,29 371,63 0.26 -0.21 3.68 
86 8160,00 1.40 252.60 8138,34 -374.01 74.35 372.21 1.05 -0.97 -12,69 
87 8254,00 1.40 240.20 8232,31 -374.93 72.26 373.18 0.32 0.00 -13.19 
88 8351,00 1.40 238.60 8329,28 -376.13 70.22 374.43 0.04 0.00 -1.65 
89 8445.00 1,40 239.50 8423.26 -377.31 68.25 375.65 0.02 0.00 0.96 
90 8540.00 1.60 249,30 8518.22 -378.37 66.01 376.76 0.34 0,21 10.32 
91 8634.00 1,60 262.30 8612.19 -379.01 63.48 377.46 0.39 0.00 13.83 
92 8728,00 1,40 281,50 8706.16 -378.96 61.06 377.46 0,57 -0.21 20.43 
93 8822,00 1.20 294.10 , 8800.13 -378.33 59.03 376.88 0,37 -0.21 13.40 
94 8916.00 1.40 295,20 8894.11 -377.44 57.10 376.03 0.21 0.21 1.17 

• 95 9010.00 0.70 275.70 8988.09 -376.89 55.49 375.52 0.83 -0.74 -20.74 
96 9104.00 0.70 242.40 9082.08 -377.10 5441 375,76 0.43 0.00 -35.43 
97 9198.00 0.90 232.10 9176.07 -377.82 53.31 376.50 0.26 0.21 -10.96 
98 9293.00 0.90 221.30 9271.06 -378.84 52,23 377.54 0.18 0.00 -11.37 
99 9387.00 0.70 234.20 9365.05 -379,73 51.28 378.46 0.29 -0.21 13.72 

100 9481.00 1.40 279.20 9459.04 -379.88 49.68 378.64 1.10 0.74 47.87 
101 9575.00 1.60 286.90 9553.01 -379.31 47.29 378.13 0.30 0.21 8.19 
102 9669.00 1.40 295.40 9646.97 -378.44 45.00 377.31 0.32 -0.21 9.04 
103 9763.00 1.20 293.20 9740.95 -377.56 43.06 376.48 0.22 -0.21 -2.34 
104 9858.00 1,20 291,00 9835.93 -376.81 41,21 375.77 0.05 0.00 -2.32 

DrillTech 
Surveys 

End Here 9983.00 1.40 274.10 9960.90 -376.23 38,47 375.26 0,34 0.16 -13.52 
106 10059.00 1.70 26240 10036.87 -376.32 36.43 375.39 0.57 0.39 -15.39 
107 10090.00 1.70 257.90 10067.86 -376.47 35.52 375.56 0.43 0.00 -14,52 
108 10121.00 3.40 207.70 10098.83 -377.38 34.64 376.49 8,56 5.48 -161.94 
109 10153.00 6.40 193.70 10130.71 -379.96 33.78 379.09 10.02 9.38 -43.75 
110 10184.00 10.30 186.20 10161.37 -384.39 33.07 383.54 13.04 12.58 -24.19 
111 10215.00 13.40 177.30 10191.71 -390.74 32.94 389.88 11.58 10.00 -28.71 
112 10247.00 17.10 171.00 10222.58 -399.09 33.85 398.21 12.65 11.56 -19.69 
113 10278.00 19.90 170.10 10251.9S -408.79 35.47 407,88 9.08 9.03 -2.90 
114 10310.00 22.90 167.20 10281.77 -420.23 37.79 419.26 9.94 9.38 -9.06 
115 10341.00 26.00 166.30 10309.99 -432.72 40.73 431,67 10,07 10.00 -2.90 
116 10373,00 28.50 165.10 10338.43 -446.91 44.36 445.78 8.00 7,81 -3.75 
117 10404.00 30.20 16640 10365.45 -461.64 48.09 460,42 5.86 5.48 4.19 
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Operator / Cust : R K I Exploration Date: 2I-Feb-15 

Well Name and No.: RDX Federal Com 17-16H M W D Operator: Logan Elliott/Eric Lovelace 

County, State: Eddy, New Mexico Hole Size: 6 1/8 

Drlg. Contractor: Pioneer 14 Location: 17-26S-30E 

Field or Block No.: Blackhawk Survey Reference: Grid North 

API No.: 39-015-41089 Declination: 7.29° 

Permit No.: Job No.: RDS 15-001 

Target Coordinates Final Survey Closure 

T V D N /-S E / - W Inclination Azimuth 

10,749.00' -4,753.10' -108.40' 93.10' 182.90° 

Tie-in Survey: DrillTech Sectional Method Survey Calculations Rates / 100" M.D. 

Surveying Company: Ranger Directional Proposed Azimuth: 181.31° Build or R o r - L 

Turn Sur. No. 1 M.D. 1 INCL. A Z M . T V D N / - S E / - W SECT. DLS / 100' 

Build or R o r - L 

Turn 

TIE - IN 0.00 0.00 0.00 0.00 0.00 

1 IS 10436.00 33.60 166.60 10392.62 -478.08 52.04 476.77 10.63 10.63 0.62 

119 10467.00 37.30 167.90 10417.87 -495.62 56.00 494.21 12.18 11.94 4.19 

120 10498.00 39.80 170.80 10442.11 -514.60 59.55 513.10 9.95 8.06 9,35 

121 10530.00 42.30 173.30 10466.24 -535.41 62.45 533.84 9.35 7.81 7.81 

122 10561.00 45.30 176.10 10488.62 -556.77 64.42 555.15 11.52 9.68 9.03 

123 10592.00 45.40 176.50 10510.40 -578.77 65.84 577.12 0.97 0.32 1.29 

124 10624.00 44.80 176.00 10532.99 -601.39 67.32 599.70 2.18 -1.88 -1.56 

125 10655.00 43.80 175.40 10555.18 -622.98 68.94 621.24 3.50 -3.23 -1.94 

126 10687.00 43.10 174.70 10578.41 -644.91 70.84 643.12 2.65 -2.19 -2,19 

127 10718.00 45.40 174.90 10600.61 -666.45 72.80 664.61 7.43 7.42 0.65 

128 10749.00 47.80 177.10 10621.91 -688.91 74.36 687.03 9.30 7.74 7.10 

129 10781.00 51.90 178.20 10642.54 -713.35 75.36 711.44 13.08 12.81 3.44 

130 10812.00 55.40 180.10 10660.91 -738.31 75.72 736.38 12.32 11.29 6.13 

131 10844.00 57.80 180.40 10678.53 -765.02 75.60 763.09 7.54 7.50 0.94 

132 10875.00 60.40 180.40 10694.44 -791.62 75.42 789.68 8.39 8.39 0.00 

133 10906.00 62.40 180.90 10709.28 -818.83 75.11 816.90 6.61 6.45 1.61 

134 10938.00 65.00 180.60 10723.46 -847.51 74.73 845.58 8.17 8.13 -0.94 

135 10969.00 68.50 181.10 10735.70 -875.99 74.31 874.06 11.39 11.29 1,61 

136 11001.00 72.10 181.50 10746.48 -906.10 73.62 904.18 11.31 11.25 1,25 

137 11032.00 76.30 182.30 10754.92 -935.91 72.63 934.00 13.77 13.55 2,58 

138 11064.00 80.00 182.90 10761.49 -967.19 71.21 965.31 1 1.71 11,56 1.87 

139 11095.00 83.10 183.60 10766.04 -997.80 69.47 995.95 10.25 10,00 2.26 

140 11113.00 84.50 183.90 10767.99 -1015.65 68.30 1013.83 7.95 7.78 1.67 

141 11144.00 87.00 183.30 10770.29 -1046.50 66.36 1044.71 8.29 8.06 -1.94 

142 11176.00 88.20 183.40 10771.63 -1078.42 64.49 1076.67 3.76 3.75 0.31 

143 11207.00 87.90 183.40 10772.68 -1109.35 62.65 1107.63 0.97 -0.97 0,00 

144 11239.00 87.90 183.00 10773.85 -1141.28 60.87 1139.59 1.25 0.00 -1.25 

145 11270.00 89.90 182.80 10774.45 -1172.23 59.30 1170.57 6.48 6.45 -0.65 

146 1 1302.00 90.40 183.00 10774.36 -1204.19 57.68 1202.56 1.68 1.56 0,62 

147 11333.00 90.50 183.20 10774.12 -1235.14 56.01 1233.54 0.72 0.32 0,65 

148 11365.00 91.00 183.30 10773.70 -1267.09 54.19 1265.52 1.59 1.56 0,31 

149 11396.00 90.60 182.50 10773.27 -1298.05 52.62 1296.50 2.89 -1.29 -2.58 

150 11427.00 90.60 182.50 10772.94 -1329.01 51.27 1327.49 0.00 0.00 0.00 

151 11459.00 90.10 182.50 10772.75 -1360.98 49.88 1359.49 1.56 -1.56 0.00 

152 1 1522.00 91.00 182.50 10772.14 -1423.92 47.13 1422.47 1.43 1.43 0.00 

153 1 1585.00 90.50 182.00 10771.32 -1486.87 44.66 1485.46 1.12 -0.79 -0.79 
154 11648.00 90.50 181.90 10770.77 -1549.83 42.51 1548.45 0.16 0.00 -0.16 

155 11711.00 90.10 181.30 10770.44 -1612.80 40.75 1611.45 1.14 -0.63 -0.95 

156 11805.00 88.50 180.10 10771.59 -1706.78 39.60 1705.43 2.13 -1.70 -1.28 
157 11899.00 88.90 179.70 10773.72 -1800.76 39.77 1799.38 0.60 0,43 -0,43 

158 11993.00 89.40 179.60 10775.12 -1894.74 . 40.34 1893.33 0,54 0,53 -0,11 

159 12087.00 90.50 179.80 10775.20 -1988.74 40.83 1987.29 1.19 1.17 0.21 

160 12182.00 89.20 181.80 10775.45 -2083.73 39.51 2082.28 2.51 -1.37 2.11 

161 12276.00 90.80 183.00 10775.45 -2177.64 35.57 2176.26 2.13 1.70 1.28 
162 12371.00 90.50 183.20 10774.37 -2272.49 30.44 2271.20 0.38 -0.32 0.21 
163 12276.00 90.80 183.00 10775.45 -2177.64 35.57 2176.26 -0.38 -0.32 0.21 
164 12371.00 90.50 183.20 10774.37 -2272.49 30.44 2271.20 0.38 -0.32 0.21 
165 12465.00 90.60 183.30 10773.47 -2366.34 25.11 2365.14 0.15 0.11 0.11 

166 12559.00 92.90 184.30 10770.60 -2460.08 18.88 2459.00 2.67 2.45 1.06 
167 12653.00 92.50 183.50 10766.17 -2553.76 12.49 2552.80 0.95 -0.43 -0.85 

168 12747.00 92.60 183.40 10761.99 -2647.49 6.84 2646.65 0.15 0.11 -0.11 
169 12842.00 91.60 182.60 10758.50 -2742.30 1.87 2741.54 1.35 -1.05 -0.84 

170 12936.00 91.70 182.10 10755.80 -2836.18 -1.98 2835.48 0.54 0.11 -0.53 
171 13030.00 89.30 182.20 10754.98 -2930.10 -5.50 2929.46 2.56 -2.55 0.11 
172 13124.00 88.60 181.10 10756.70 -3024.05 -8.21 3023.44 1.39 -0.74 -1.17 

173 13218.00 88.60 182.30 10759.00 -3117.97 -11.00 3117.41 1.28 0.00 1.28 
174 13312.00 89.90 184.90 10760.23 -3211.77 -16.90 3211.32 3.09 1.38 2.77 

• 175 13407 89.9 185.4 10760.39 -3306.39 -2543 3306.10 0.53 0.00 0.53 
176 13501 90.3 186.8 10760.23 -3399.85 -35.42 3399.77 1.55 0.43 1.49 
177 13595 92.3 186.6 10758.10 -3493.18 -46.38 3493.33 2.14 2.13 -0.21 
178 13689 90.9 184.2 10755.47 -3586.72 -55.22 3587.04 2.95 -1.49 -2.55 
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Operator / Cust.: RKI Exploration Date: 21-Feb-15 
Well Name and No.: RDX Federal Com 17-1611 MWD Operator: Logan Elliott/Eric Lovelace 
County, State: Eddy, New Mexico Hole Size: 6 1/8 
Drlg. Contractor: Pioneer 14 Location: 17-26S-30E 
Field or Block No. Blackhawk Survey Reference: Grid North 
API No.: 39-015-41089 Declination: 7.29° 
Permit No.: Job No.: RDS 15-001 

Target Coordinates Final Survey Closure 
TVD N /-S E/-W Inclination Azimuth 

10,749.00' -4,753.10' -108.40' 93.10' 182.90° 

Tie-In Survey: DrillTech Sectional Method Survey Calculations Rates / 100' M.D. 
Surveying Company: Ranger Directional Proposed Azimuth: 181.31° Build or R or -L 

Tuni Sur. No. 1 M.D. 1 INCL. AZM. TVD N/-S E/-W SECT. DLS /100' 
Build or R or -L 

Tuni 
TIE-IN 0.00 0.00 0.00 0.00 0.00 

179 13784 90.6 183.9 10754.23 -3681.47 -61.93 3681.93 0.45 -0.32 -0.32 
180 13878 89.8 183.6 10753.90 -3775.27 -68.08 3775.84 0.91 -0.85 -0.32 
181 13972 88.5 183.2 10755.29 -3869.09 -73.65 3869.77 1.45 -1.38 -0.43 
182 14066 87.8 182.6 10758.33 -3962.92 -78.40 3963.68 0.98 -0.74 -0.64 
183 14160 87.6 182.6 10762.10 -4056.75 -82.67 4057.58 0.21 -0.21 0.00 
184 14255 92.1 184.5 10762.35 -4151.54 -88.55 4152.48 5.14 4.74 2.00 
185 14349 91 183.1 10759.81 -4245.29 -94.77 4246.35 1.89 -1.17 -1.49 
186 14443 92.4 183.1 10757.02 -4339.11 -99.85 4340.26 1.49 1.49 0.00 
187 14537 92.3 183 10753.16 -4432.90 -104.85 4434.14 0.15 -0.11 -0.11 
188 14631 93.1 182.8 10748.74 -4526.67 -109.60 4528.00 0.88 0.85 -0.21 
189 14725 93.5 182.9 10743.33 -4620.40 -114.27 4621.81 0.44 0.43 0.11 

Sw@TD 14807 93.1 182.7 10738.61 -4702.17 -118.27 4703.64 0.55 -0.49 -0.24 
PTB 14856 93.1 182.7 10735.96 -4751.04 -120.57 4752.56 0.00 -0.49 -0.24 
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