
HALLIBURTON

3950 Interwood South Parkway • Houston, TX 77032 

PHONE 281.986.4400 ' Fax 281.986.4499

State of New Mexico, Lea County

I, Stephen Hatcher, certify that I am employed by Halliburton Energy Services, 
Inc. (AKA Sperry Drilling) and that on the dates of July 10, 2015 through 
September 02, 2015,1 did conduct or supervise the taking of MWD Directional 
surveys for the well Coronado 35 Federal #1H ST02 from 11559’ MD to 16873’ 
MD. This data is true, correct, complete and within the limitations of the tools as 
set forth by Halliburton Energy-Services, Inc. (AKA Sperry Drilling). I am 
authorized and qualtfiedio make this report and this survey was conducted at thi 
request of Endurance Resources LLC. for the Coronado 35 Federal #1H ST02 
well, API No. 30-025-42575-0200 in Lea County, New Mexico. I have reviewed 
this report and firid .that it conforrris to the principles and procedures as set forth 
by Halliburton Energy ServicesTmc. (AKA Sperry Drilling).

Stephen Hatcher 
MWD Field Engineer

DEC 0 3 ?015'
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DIRECTIONAL SURVEY DATA
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100.00 0.87 351.41 100.00 0.75 N 0.11 w -0.75 0.87

200.00 0.87 345.70 199.98 2.24 N 0.41 W -2.24 0.09

300.00 0.86 343.26 299.97 3.69 N 0.82 W -3.69 0.04

400.00 1.02 350.79 399.96 5.29 N 1.18 W -5.29 0.20

500.00 0.78 3.25 499.95 6.85 N 1.28 W -6.84 0.31

600.00 0.65 355.22 599.94 8.09 N 1.29 W -8.09 0.16

700.00 0.52 332.87 699.93 9.06 N 1.54 W -9.06 0.26

800.00 0.57 323.69 799.93 9.87 N 2.04 W -9.86 0.10

900.00 0.52 317.55 899.93 10.60 N 2.65 W -10.60 0.08

1000.00 0.80 305.31 999.92 11.34 N 3.52 W -11.33 0.31

1100.00 1.18 292.23 1,099.90 12.13 N 5.04 W -12.12 0.44

1200.00 0.85 312.29 1,199.89 13.02 N 6.55 W -13.01 0.48

1300.00 0.54 294.86 1,299 88 13.72 N 7.52 W -13.71 0.37

1400.00 0.27 ' 287.08 1,399.88 13.99 N 8.18 W -13.97 0.27

1500.00 0.46 278.96 1,499.86 14.12 N 8.80 W -14.10 0.20

1600.00 0.37 274.00 1,599.87 14.20 N 9.52 W -14.19 0.10

1700.00 0.24 322.80 1,699.87 14.39 N 9.96 W -14.37 0.28

1800.00 0.58 63.49 1,799.87 14.78 N 9.64 W -14.77 0.67

1900.00 0.88 94.42 1,899.86 14.95 N 8.42 W -14.94 0.48

2000.00 0.52 90.65 1,999.86 14.89 N 7.20 W -14.87 0.36

2100.00
T 1.13 80.15 2,099.84 15.05 N 5.77 W -15.04 0.63

2200.00 1.17 73.38 2,199.82 15.51 N 3.83 W -15.50 0.14

2300.00 1.17 82.02 2,299.80 15.94 N 1.84 W -15.94 0.18

2400.00 1.75 79.38 2,399.77 16.37 N 0.68 E •16.37 0.58

2500.00 1.68 7723 2,499.73 16.97 N . 3.61 E -16.98 0.10

2600.00 1.75 91.50 2,599.68 17.26 N 6.56 E -17.27 0.43

2700.00 2.04 80.78 2,899.63 17.50 N 9.85 E -17.52 0.46
2800.00 2.24 88.00 2,799.56 17.86 N 13.56 E -17.88 0.34

2900.00 2.19 84.13 2,899.48 18.12 N 17.41 E -18.15 0.16

3000.00 1.27 86.42 2,999.44 18.38 N 20.42 E -18.42 0.92

3100.00 0.28 86.39 3,099.43 18.47 N 21.77 E -18.51 0.99

3200.00 0.69 58.70 3,199.42 18.80 N 22.52 E -18.84 0.46

3300.00 0.62 62.74 3,299.42 19.36 N 23.52 E -19.40 0.08

3400.00 0.64 53.31 3,399.41 19.94 N 24.45 E -19.98 0.11

3500.00 0.67 50.61 3,499.40 20.64 N 25.35 E -20.69 0.04

3600.00 0.86 35.73 3,599.39 21.62 N 26.24 E -21.67 0.27

3700.00 0.72 44.09 3,699.38 22.68 N 27.11 E -22.73 0.18

3800.00 0.31 67.14 3,799.38 23.24 N 27.80 E -23.29 0.45

3900.00 0.98 83.73 3,899.37 23.44 N 28.90 E -23.49 0.69

4000.00 3.39 81.79 3,999.29 23.96 N 32.68 E •24.01 2.41

4100.00 3.37 71.38 4,099.12 25.32 N 38.39 E -25.38 0.61

Job No: MO-XX-0902542471 Well Name: Coronado 35 Federal #ihsto2 Survey Report Page 2
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DIRECTIONAL SURVEY DATA
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4200.00 2.22 78.12 4,199.00 26.65 N 43.07 E -26.73 1.19
4300.00 1.38 77.30 4,298.95 27.32 N 48.14 E -27.40 0.84
4400.00 1.78 74.96 4,398.91 27.98 N 48.81 E -28.07 0.41
4500.00 3.81 74.32 4,498.79 29.29 N 53.51 E -29.38 2.03
4600.00 4.44 65.95 4,598.53 31.76 N 60.25 E -31.87 0.87
4700.00 4.09 62.84 4,698.25 34.97 N 66.95 E -35.08 0.42
4800.00 2.76 5025 4,798.07 38.13 N 71.98 E -38.26 1.52
4900.00 1.09 38.50 4,898.01 40.42 N 74.42 E -40.55 1.71
5000.00 0.80 44.29 4,998.00 41.66 N 75.50 E -41.79 0.30
5100.00 0.87 38.12 5,097.99 • 42.76 N 76.46 E -42.89 0.11
5200.00 1.11 49.70 5,197.97 43.98 N 77.67 E -44.12 0.31
5300.00 0.95 38.97 5,297.96 45.25 N 78.93 E -45.39 0.25
5400.00 0.45 56.81 5,397.95 46.11 N 79.78 E -46.25 0.54
5500.00 0.25 319.16 5.497.95 46.49 N 79.96 E -46.63 0.54
5600.00 0.33 319.68 5,597.95 46.88 N 79.63 E -47.02 0.08
5700.00 0.34 301.31 5,697.95 47.25 N 79.19 E -47.39 0.11
5800.00 0.24 302.83 5,797.94 . 47.52 N 78.76 E -47.66 0.10
5900.00 0.42 320.90 5,897.94 47.92 N 78.36 E -48.05 0.21
6000.00 0.04 332.02 5,997.94 48.23 N 78.11 E -48.37 0.38
6100.00 0.12 19.02 6,097.94 48.38 N 78.13 E -48.50 0.10
6200.00 0.09 53.49 6,197.94 48.51 N 78.22 E -48.64 0.07
6300.00 0.17 98.04 6,297.94 48.53 N 78.43 E -48.67 0.12
6400.00 0.09 140.99 6,397.94 48.45 N 78.63 E -48.59 0.12
6500.00 0.08 197.98 6,497.94 48.32 N 78.66 E -48.46 0.08
6600.00 0.20 163.16 6,597.94 48.09 N 78.69 E -48.23 0.14
6700.00 0.22 149.85 6,697.94 47.76 N 78.83 E -47.90 0.05
6800.00 0.17 60.32 6,797.94 47.67 N 79.06 E -47.80 0.28
6900.00 0.20 59.78 6,897.94 47.83 N 79.34 E -47.97 0.03
7000.00 0.2$ 357.61 6,997.94 48.13 N 79.48 E -48.27 0.24
7100.00 0.30 330.86 7,097.94 48.58 N 79.34 E -48.72 0.14
7200.00 0.23 234.46 7,197.94 48.69 N 79.05 E -48.83 0.40
7300.00 0.23 182.70 7,297.94 48.37 N 78.88 E -48.51 0.20
7400.00 0.24 126.89 7,397.94 48.05 N 79.04 E - -48.19 0.22
7500.00 0.26 114.50 7,497.93 47.83 N 79.41 E -47.97 0.06
7600.00 0.28 107.03 7,597.83 47.66 N 79.85 E -47.80 0.04
7700.00 0.30 97.91 7,697.93 47.56 N 80.35 E -47.70 0.05
7800.00 0.46 81.63 7,797.93 47.58 N 81.00 E -47.72 0.19
7900.00 0.44 97.14 7,897.93 47.59 N 81.78 E -47.73 0.12
8000.00 0.32 90.46 7,997.92 47.54 N 82.44 E -47.68 0.13
8100.00 0.55 101.08 8,097.92 47.44 N 83.19 E -47.59 0.24
8200.00 0.38 100.74 8,197.92 4729 N 83.99 E -47.44 0.17
8300.00 0.31 129.52 8,297.92 47.06 N 84.52 E -47.20 0.18
8400.00 0.35 148.64 8,397.91 46.62 N 84.89 E -46.77 0.12
8500.00 0.36 149.19 8,497.91 46.09 N 85.21 E -46.24 0.01
8600.00 0.38 146.36 8,597.91 . 45.55 N 85.55 E -45.70 0.03

Job No: MO-XX-0902542471 Well Name: Coronado 35 Federal #ih ST02 Survey Report Page 3
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DIRECTIONAL SURVEY DATA
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8700.00 0.49 158.60 8,697.91 44.87 N 85.89 E -45.02 0.14

8800.00 0.57 148.75 8,797.90 44.05 N 86.31 E -44.20 0.12

8900.00 0.20 131.70 8,897.90 43.51 N 86.70 E -43.66 0.38

9000.00 0.42 101.71 8,997.90 43.32 N 87.18 E -43.47 027

9100.00 0.79 110.79 9,097.89 43.00 N 88.19 E -43.15 0.38

9200.00 1.01 116.36 9,197.88 42.36 N 89.62 E -42.52 024

9300.00 0.68 125.09 9,297.87 41.63 N 90.90 E -41.79 0.35

9400.00 0.43 124.47 9,397.87 41.08 N 91.69 E -41.24 025

9500.00 0.44 125.24 9,497.86 40.64 N 92.32 E -40.80 0.01

9600.00 0.39 224.69 9,597.86 40.18 N 92.39 E -40.34 0.63

9700.00 0.66 284.58 9,697.86 40.08 N 91.59 E -4024 0.57

9800.00 3.07 313.03 9,797.80 42.05 N 89.08 E -4221 2.51

9900.00 2.55 295.59 9,897.68 44.84 N 85.11 E -44.99 0.99

10000.00 1.87 291.54 9,997.60 46.40 N 81.59 E -46.54 0.70

10100.00 1.41 303.89 10,097.56 47.69 N 79.05 E -47.83 0.58

10200.00 0.84 356.82 10,197.55 49.11 N 77.99 E -49.24 1.13

10300.00 2.90 24.20 10,297.49 52.14 N 78.99 E -52.28 2.19

10400.00 2.03 24.14 10,397.40 56.07 N 80.75 E -5621 0.87

10500.00 0.96 66.81 10,497.36 58.01 N 8224 E -58.16 1.48

10600.00 0.29 70.02 10,597.36 58.43 N 8325 E -58.58 0.67

10700.00 0.42 203.33 10.697.36 58.18 N 83.34 E -58.33 0.65

10800.00 151 • 220.40 10,797.34 57.04 N 82.51 E -57.18 0.82

10900.00 1.64 245.71 10,897.31 55.65 N 80.52 E -55.79 0.75

11000.00 1.35 271.50 10,997.28 55.09 N 78.04 E -55.23 0.72

11100.00 0.95 266.96 11,097.26 55.08 N 76.04 E -55.21 0.41

11200.00 1.05 300.32 11,197.25 55.50 N 74.42 E -55.63 0.58

11300.00 2.71 310.99 11597.19 57.51 N 71.84 E -57.63 1.69

11400.00 2.17 . 311.02 11,397.10 60.30 N 68.63 E -80.42 0.54

11500.00 1.12 283.34 11,497.06 61.77 N 6625 E -61.89 1.29

11559.00 1.28 166.54 11,556.05 61.26 N 65.84 E -61.38 3.47

11682.00 14.76 192.53 11,877.58 44.55 N 62.75 E -44.66 11.07

11713.00 17.51 191.92 11,707.36 36.13 N 60.93 E -36.24 8.89

11744.00 19.92 191.27 11,736.71 26.39 N 58.93 E -26.49 7.81

11776.00 21.90 190.98 11,766.61 15.18 N 56.73 E -1528 6.19

11806.00 24.36 190.02 11,794.19 3.60 N 54.59 E -3.69 8.30

11838.00 2759 191.37 11.822.99 10.10 S 51.99 E 10.00 9.33

11870.00 30.64 192.28 11,850.99 2526 S 48.81 E 25.17 10.56

11901.00 34.51 193.76 11,877.11 41.51 S 45.04 E 41.43 12.75

11932.00 3756 195.23 11,902.22 59.10 S 40.48 E 59.03 9.30

11964.00 39.24 197.77 11,927.35 78.09 S 34.85 E 78.03 7.89

11995.00 4157 200.12 11,950.99 97.04 S 28.33 E 97.00 8.45

12027.00 43.76 202.80 11,974.56 117.18 S 20.40 E 117.14 9.39

12058.00 45.93 203.94 11,996.54 13724 S 11.73 E 13722 7.44

12089.00 47.86 203.44 12,017.72 157.97 S 2.64 E 157.96 6.35

12120.00 51.29 201.30 12,037.83 179.79 S 6.33 W 179.80 12.26

Job No: MQ-XX-0902542471 Well Name: Coronado 35 Federal #1H STOO/ST01/ST022 Survey Report Page 4
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DIRECTIONAL SURVEY DATA
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12152.00 54.50 202.16 12,057.13 203.49 S 15.78 W 203.52 10.24
12183.00 57.65 201.55 12,074.43 227.37 S 25.35 W 227.41 10.30
12215.00 60.94 200.36 12,090.77 253.06 S 35.19 W 253.12 10.76
12246.00 64.86 199.26 12,104.88 279.02 S 44.53 W 279.09 13.04
12278.00 68.90 198.83 12,117.45 306.83 S 54.14 W 306.92 12.69
12309.00 73.10 199.48 12,127.54 334.51 S 63.75 W 334.62 13.66
12340.00 75.84 199.69 12,135.84 362.65 S 73.76 W 362.78 8.88
12372.00 78.09 200.05 12,143.05 391.97 S 84.36 W 392.11 7.13
12403.00 80.87 200.15 12,148.71 420.59 S 94.83 W 420.75 8.96
12435.00 84.35 200.46 12,152.83 450.34 S 105.84 W 450.53 10.92
12450.00 78.96 201.86 12,155.00 464.18 S 11150 W 464.37 37.07
12471.00 79.19 202.09 12,158.98 483.30 S 118.91 W 483.51 1.52
12516.00 81.61 201.02 12,166.48 524.56 S 13551 W 524.80 5.87
12561.00 85.74 198.50 12,171.44 566.65 S 150.33 W 566.91 10.72
12606.00 87.69 194.71 12,174.01 609.89 S 163.16 W 609.97 9.46
12851.00 88.65 192.80 12,175.45 653.37 S 173.85 W 653.68 4.75
12695.00 89.17 192.42 12,176.29 . 696.30 S 183.46 W 696.62 1.47
12740.00 89.72 191.84 12,176.73 740.30 S 192.91 W 740.63 1.77
12785.00 88.86 192.35 12,17759 784.29 S 202.34 W 784.65 2.22
12830.00 89.17 192.12 12,178.06 828.27 S 211.87 W 828.63 0.84
12875.00 89.48 192.61 12,178.59 872.22 S 221.51 W 872.60 1.28
12920.00 89.82 192.37 12,178.87 916.15 S 231.24 W 916.55 0.91
12965.00 89.88 191.66 12,178.99 960.17 S 240.61 W 960.58 1.59
13010.00 89.11 190.19 12,179.39 1,004.35 S 249.14 W 1004.78 3.69
13055.00 87.81 189.46 12,180.60 1,048.67 S 256.82 W 1049.12 3.31
13099.00 88.46 189.16 12,182.04 1,092.07 S 263.93 W 1092.53 1.61
13144.00 88.27 188.22 12,183.32 1,136.53 S 270.73 W 1137.00 2.13
13189.00 88.55 186.77 12,184.57 1,181.138 276.60 W 1181.61 3.28
13234.00 88.95 185.86 12,185.55 1,225.84 S 281.54 W 1226.33 2.21
13279.00 88.92 184.69 12,186.38 1,270.64 S 285.68 W 1271.14 2.59
13324.00 88.64 183.43 12,187.34 1,315.52 S 288.87 W 1316.02 2.87
13368.00 88.49 181.74 12,188.46 1,360.46 8 290.89 W 1380.96 3.77
13459.00 89.14 181.31 12,190.33 1,450.41 S 29359 W 1450.92 0.86
13549.00 87.29 180.61 12,193.14 1,540.35 S 294.79 W 1540.86 2.20
13638.00 88.21 180.83 12,196.63 1,62957 S 295.91 W 1629.78 1.07
13729.00 88.89 180.82 12,198.94 1,720.23 S 297.21 W 1720.75 0.74
13819.00 89.44 181.52 1250055 1,810.20 S 299.04 W 1810.72 1.00
13909.00 89.69 181.43 12,200.92 1,900.17 S 301.36 W 1900.69 0.29
14000.00 89.41 180.36 12,201.63 1,991.15 S 302.78 W 1991.68 1.21
14090.00 88.49 181.53 12,203.28 2,081.12 S 304.27 W 2081.65 1.66
14180.00 88.77 181.18 12,205.43 2,171.07 S 306.40 W 2171.60 0.49
14270.00 88.65 180.91 12,207.46 2,261.03 S 308.05 W 2261.57 0.33
14360.00 89.41 180.12 12,208.98 2,351.02 S 308.86 W 2351.55 1.22
14450.00 89.85 179.99 12,209.57 2,441.01 S 308.95 W 2441.55 0.50
14540.00 89.48 179.35 12510.10 2,531.01 S 308.44 W 2531.55 0.82

Job No: MO-XX-0902542471 Well Name: c<xon«io35F^ierairHstocvstoi/sto22 Survey Report Pages
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14629.00 89.20 178.57 12,211.13 2,619.99 S 306.82 W 2620.52 0.93
14719.00 88.80 179.35 12212.70 2,709.96 S 305.18 W 2710.49 0.98
14809.00 89.41 179.58 12,214.10 2,799.94 S 30425 W 2800.47 0.73
14899.00 88.68 179.54 12,215.60 2,889.93 S 303.66 W 2890.45 0.82
14989.00 88.40 179.47 12,217.90 2,979.90 S 302.88 W 2980.42 0.32
15079.00 87.72 179.62 12,220.95 3,069.84 S 302.16 W 3070.36 0.78
15169.00 88.64 179.73 12,223.81 3,159.79 S 301.65 W 3180.31 1.04
15259.00 87.35 179.83 12,226.96 3,249.74 S 301.31 W 3250.26 1.45
15349.00 88.34 180.15 12,230.35 3,339.67 S 301.29 W 3340.19 1.16
15439.00 88.46 181.28 12,232.87 3,429.63 S 302.41 W 3430.15 1.26
15529.00 * 89.08 181.48 12,234.80 3,519.58 S 304.58 W 3520.11 0.72
15618.00 87.87 180.62 12,237.17 3,608.53 S 30621 W 3609.06 1.66
15708.00 88.61 180.54 12,239.93 3,698.48 S 307.12 W 3699.01 0.83
15798.00 87.97 180.39 12242.62 3,788.44 S 307.85 W 3788.97 0.74
15887.00 88.74 180.40 12245.18 3277.40 S 308.46 W 3877.93 0 87
15977.00 88 SO 180.28 12247.50 3,967.37 S 308.99 W 3967.90 0.50
16066.00 88.83 180.09 12249.73 4,056.34 S 309.28 W 4056.87 0.62
16156.00 88.92 179.96 12251.50 4,146.32 S 309.32 W 4146.85 0.19
16246.00 88.58 180.36 12,253.46 4,236.30 S 309.57 W 4236.83 0.58
16335.00 88.68 179.61 12,255.58 4,325.27 S 309.54 W 4325.81 0.85
16425.00 87.53 179.81 12,258.56 4,415.22 S 309.09 W 4415.75 1.29
16514.00 88.21 179.46 12261.87 4,504.16 S 308.52 W 4504.69 0.86
16604.00 88.61 179.16 12264.36 4294.12 S 307.44 W 4594.65 0.56
16694.00 88.18 178.87 12266.88 4,684.07 S 305.89 W 4684.59 0.57
16784.00 88.49 179.50 12269.49 4,774.02 S 304.61 W 4774.54 0.77
16873.00 88.02 179.64 1227220 4,862.98 S 303.94 W 4863.50 0.55
16935.00 88.02 179.64 12274.34 4,924.94 S 303.55 W 4925.46 0.01

SURVEY FOOTER

SURVEYS CALCULATED USING THE SHORT COLLAR METHOD.
WELL ASSUMED VERTICAL AT SURFACE.
SURVEYS FROM 100' MD TO 11500' MD PROVIDED BY VAUGHN ENERGY SERVICES. 
SURVEYS FROM 11559' MD TO 16873' MD PROVIDED BY SPERRY DRILLING SERVICES. 
SURVEY AT 16873' MD IS PROJECTED TO TD AT 16935' MD.
SPERRY DRILLING ENGINEERS: STEPHEN HATCHER, YISA AJANAKU_____________

Job No: MO-XX-0902542471 Well Name: Coronado 35 Federal #1H ST00/ST01/ST022 Survey Report Page 6



DIRECTIONAL SURVEY DATA NOTES

| HALLIBURTON | Sperry DrllKno

- Calculation based on minimum curvature method.

- Survey coordinates relative to well system reference point.

- TVD values given relative to drilling measurement point.

- Vertical section relative to well head.

- Vertical section is computed along a direction of 180.10 degrees (Grid)

- A total correction of 6.61 deg from Magnetic north to Grid north has been applied

- Horizontal displacement is relative to the well head.

• Horizontal displacement (closure) at 16,935.00 feet is 4,934.28 feet along 183.53 degrees (Grid)

WARRANTY

HALLIBURTON ENERGY SERVICES, INC. WILL USE ITS BEST EFFORTS TO FURNISH CUSTOMERS WITH ACCURATE INFORMATION 
AND INTERPRETATIONS THAT ARE PART OF, AND INCIDENT TO, THE SERVICES PROVIDED. HOWEVER, HALLIBURTON ENERGY 
SERVICES, INC. CANNOT AND DOES NOT WARRANT THE ACCURACY OR CORRECTNESS OF SUCH INFORMATION AND 
INTERPRETATIONS. UNDER NO CIRCUMSTANCES SHOULD ANY SUCH INFORMATION OR INTERPRETATION BE RELIED UPON AS 
THE SOLE BASIS FOR ANY DRILLING, COMPLETION. PRODUCTION, OR FINANCIAL DECISION OR ANY PROCEDURE INVOLVING ANY 
RISK TO THE SAFETY OF ANY DRILLING VENTURE, DRILLING RIG OR ITS CREW OR ANY THIRD PARTY. THE CUSTOMER HAS FULL 
RESPONSIBILITY FOR ALL DRILLING, COMPLETION, AND PRODUCTION OPERATION. HALLIBURTON ENERGY SERVICES, INC. 
MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE 
IMPUED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WITH RESPECT TO THE SERVICES 
RENDERED. IN NO EVENT WILL HALLIBURTON ENERGY SERVICES, INC. SERVICES BE LIABLE FOR FAILURE TO OBTAIN ANY 
PARTICULAR RESULTS OR FOR ANY DAMAGES, INCLUDING, BUT NOT LIMITED TO, INDIRECT, SPECIAL OR CONSEQUENTIAL 
DAMAGES, RESULTING FROM THE USE OF ANY INFORMATION OR INTERPRETATION PROVIDED BY HALLIBURTON ENERGY 
SERVICES, INC.
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