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Company: Cimarex Energy Co., Inc. Local Co-ordinate Reference: Well Cimarex-University 18-38 #2H
Project: Ward Co., Texas TVD Reference: Rig KB @ 2812.00ft (Key Rig #92 KB Elev)
Site: Cimarex-University 18-38 #2H MD Reference: Rig KB @ 2812.00ft (Key Rig #92 KB Elev)
Well: Cimarex-University 18-38 #2H North Reference: Grid
Wellbore: Lateral Survey Calculation Method: Minimum Curvature
Design: Plan #7 Database: EDM 2003.14.1.0 Server DB
Project Ward Co., Texas
Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level
Geo Datum: NAD 1927 (NADCON CONUS)
Map Zone: Texas Central 4203
Site Cimarex-University 18-38 #2H
Site Position: Northing: 715,197.40 1 Latitude: 31°35'55.942 N
From: Map Easting: 1,070,805.16 ft Longitude: 103° 19'5.350 W
Position Uncertainty: 0.00 ft Slot Radius: " Grid Convergence: -1.54 °
Well Cimarex-University 18-38 #2H
Well Position +N/-S 0.00 ft Northing: 715,197.40 ft Latitude: 31°35'55.942 N
+E/-W 0.00 ft Easting: 1,070,805.16 ft Longitude: 103° 19' 5.350 W
Position Uncertainty 0.00 ft Wellhead Elevation: ft Ground Level: 2,796.00 ft
Wellbore Lateral
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF200510 11/20/2007 7.84 59.74 48,648
Design Plan #7
Audit Notes:
Version: ZERO Phase: PLAN Tie On Depth: 12,986.00
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(ft) (ft) (ft) )
0.00 0.00 0.00 218.33
Survey Tool Program Date 12/14/2007
From To
(ft) (ft) Survey (Wellbore) Tool Name Description
12,986.00 15,524.14 Plan #7 (Lateral) MWD MWD - Standard
Planned Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) (°/100ft)
12,986.00 92.20 217.50 11,444.55 -1,283.22 -1,040.82 1,652.13 0.00 0.00 0.00
Build 1.09° / 100 :: Turn 0.56°
13,000.00 92.35 217.58 11,444.00 -1,294.31 -1,049.34 1,666.12 1.23 1.09 0.56
13,050.00 92.90 217.86 11,441.71 -1,333.82 -1,079.90 1,716.06 1.23 1.09 0.56
Drop -3.20°/ 100
13,100.00 91.30 217.86 11,439.87 -1,373.27 -1,110.57 1,766.02 3.20 -3.20 0.00
EOD - Hold 91.3° Inc. :: 217.86° Azi.
13,200.00 91.30 217.86 11,437.60 -1,452.20 -1,171.92 1,865.99 0.00 0.00 0.00
13,300.00 91.30 217.86 11,435.34 -1,531.13 -1,233.28 1,965.97 0.00 0.00 0.00
13,400.00 91.30 217.86 11,433.07 -1,610.06 -1,294.64 2,065.94 0.00 0.00 0.00
13,500.00 91.30 217.86 11,430.80 -1,688.99 -1,356.00 2,165.91 0.00 0.00 0.00
13,600.00 91.30 217.86 11,428.53 -1,767.92 -1,417.35 2,265.88 0.00 0.00 0.00
13,700.00 91.30 217.86 11,426.26 -1,846.85 -1,478.71 2,365.85 0.00 0.00 0.00
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Black Viper Energy W BLACK

Company: Cimarex Energy Co., Inc. Local Co-ordinate Reference: Well Cimarex-University 18-38 #2H

Project: Ward Co., Texas TVD Reference: Rig KB @ 2812.00ft (Key Rig #92 KB Elev)

Site: Cimarex-University 18-38 #2H MD Reference: Rig KB @ 2812.00ft (Key Rig #92 KB Elev)

Well: Cimarex-University 18-38 #2H North Reference: Grid

Wellbore: Lateral Survey Calculation Method: Minimum Curvature

Design: Plan #7 Database: EDM 2003.14.1.0 Server DB

Planned Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) (°/100ft)
13,800.00 91.30 217.86 11,423.98 -1,925.79 -1,540.07 2,465.82 0.00 0.00 0.00
13,900.00 91.30 217.86 11,421.71 -2,004.72 -1,601.43 2,565.79 0.00 0.00 0.00
14,000.00 91.30 217.86 11,419.44 -2,083.65 -1,662.79 2,665.76 0.00 0.00 0.00
14,100.00 91.30 217.86 11,417.17 -2,162.58 -1,724.14 2,765.73 0.00 0.00 0.00
14,200.00 91.30 217.86 11,414.90 -2,241.51 -1,785.50 2,865.70 0.00 0.00 0.00
14,300.00 91.30 217.86 11,412.63 -2,320.44 -1,846.86 2,965.67 0.00 0.00 0.00
14,400.00 91.30 217.86 11,410.35 -2,399.37 -1,908.22 3,065.65 0.00 0.00 0.00
14,500.00 91.30 217.86 11,408.08 -2,478.30 -1,969.57 3,165.62 0.00 0.00 0.00
14,600.00 91.30 217.86 11,405.81 -2,557.23 -2,030.93 3,265.59 0.00 0.00 0.00
14,700.00 91.30 217.86 11,403.53 -2,636.16 -2,092.29 3,365.56 0.00 0.00 0.00
14,800.00 91.30 217.86 11,401.26 -2,715.09 -2,153.65 3,465.53 0.00 0.00 0.00
14,900.00 91.30 217.86 11,398.99 -2,794.02 -2,215.00 3,565.50 0.00 0.00 0.00
15,000.00 91.30 217.86 11,396.71 -2,872.96 -2,276.36 3,665.47 0.00 0.00 0.00
15,100.00 91.30 217.86 11,394.44 -2,951.89 -2,337.72 3,765.44 0.00 0.00 0.00
15,200.00 91.30 217.86 11,392.16 -3,030.82 -2,399.08 3,865.41 0.00 0.00 0.00
15,300.00 91.30 217.86 11,389.89 -3,109.75 -2,460.43 3,965.38 0.00 0.00 0.00
15,400.00 91.30 217.86 11,387.61 -3,188.68 -2,521.79 4,065.35 0.00 0.00 0.00
15,500.00 91.30 217.86 11,385.34 -3,267.61 -2,583.15 4,165.32 0.00 0.00 0.00
15,524.16 91.30 217.86 11,384.93 -3,286.64 -2,598.03 4,189.48 0.03 -0.03 0.01
PBHL#7[CU18-38#2H]
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CIMAREX

Black Viper Energy
Survey Report

w BLACK

ENERGY SERVICES, LTD.

Company: Cimarex Energy Co., Inc. Local Co-ordinate Reference: Well Cimarex-University 18-38 #2H
Project: Ward Co., Texas TVD Reference: Rig KB @ 2812.00ft (Key Rig #92 KB Elev)
Site: Cimarex-University 18-38 #2H MD Reference: Rig KB @ 2812.00ft (Key Rig #92 KB Elev)
Well: Cimarex-University 18-38 #2H North Reference: Grid
Wellbore: Lateral Survey Calculation Method: Minimum Curvature
Design: Plan #7 Database: EDM 2003.14.1.0 Server DB
Targets
Target Name
- hit/miss target Dip Angle  Dip Dir. TVD +N/-S +E/-W Northing Easting
= GIETR ©) ) (ft) (f) (ft) (ft) (ft) Latitude Longitude
PBHL#4[CU18-38#2H] 0.00 0.00 11,372.29 -3,286.64  -2,598.03 711,910.76 1,068,207.13 31°35'22.735N 103° 19'34.357 W
- plan misses by 12.64ft at 15524.16ft MD (11384.93 TVD, -3286.64 N, -2598.03 E)
- Point
z1 0.00 0.00 0.00 0.00 0.00 715,197.40 1,070,805.16 31°35'55.942 N 103° 19' 5.350 W
- plan misses by 11563.21ft at 12986.00ft MD (11444.55 TVD, -1283.22 N, -1040.82 E)
- Point
PBHL#5[CU18-38#2H] 0.00 0.00 11,402.87 -3,286.64  -2,598.03 711,910.76 1,068,207.13 31°35'22.735N 103° 19' 34.357 W
- plan misses by 18.08ft at 15523.86ft MD (11384.80 TVD, -3286.44 N, -2597.79 E)
- Point
PBHL#7[CU18-38#2H] 0.00 0.00 11,384.93 -3,286.64  -2,598.03 711,910.76 1,068,207.13 31°35'22.735N 103° 19' 34.357 W
- plan hits target
- Point
PBHL#2[CU18-38#2H] 0.00 0.00 11,434.13 -3,286.64  -2,598.03 711,910.76 1,068,207.13 31°35'22.735N 103° 19'34.357 W
- plan misses by 49.33ft at 15523.33ft MD (11384.81 TVD, -3286.03 N, -2597.47 E)
- Point
PBHL#3[CU18-38#2H] 0.00 0.00 11,424.81 -3,286.64  -2,598.03 711,910.76 1,068,207.13 31°35'22.735N 103° 19'34.357 W
- plan misses by 40.01ft at 15523.49ft MD (11384.80 TVD, -3286.15 N, -2597.56 E)
- Point
PBHL#6[CU18-38#2H] 0.00 0.00 11,386.93 -3,286.64  -2,598.03 711,910.76 1,068,207.13 31°35'22.735N 103° 19'34.357 W
- plan misses by 2.14ft at 15524.13ft MD (11384.79 TVD, -3286.65 N, -2597.95 E)
- Point
PBHL#1[CU18-38#2H] 0.00 0.00 11,403.87 -3,286.64  -2,598.03 711,910.76 1,068,207.13 31°35'22.735N 103° 19'34.357 W
- plan misses by 19.08ft at 15523.84ft MD (11384.80 TVD, -3286.43 N, -2597.78 E)
- Point
Formations
Measured Vertical Dip
Depth Depth Dip Direction
(ft) (ft) Name Lithology ) ©)
11,473.50 T/'D' Sand Sand 1.30 38.33
11,486.50 B/'D' Sand Sand 1.30 38.33
Plan Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(ft) (ft) (ft) (ft) Comment
12,986.00 11,444.55 -1,283.22 -1,040.82 Build 1.09° / 100 :: Turn 0.56°
13,050.00 11,441.71 -1,333.82 -1,079.90 Drop -3.20° / 100
13,100.00 11,439.87 -1,373.27 -1,110.57 EOD - Hold 91.3° Inc. :: 217.86° Azi.
Checked By: Approved By: Date:

12/14/2007 2:56:46PM
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Cimarex-University 18-38 #2H Lateral Plan #7 Report 12-14-07.txt

Cimarex Energy Co.,
Cimarex-University

Ward Co., Texas

Cimarex-University
Measured

Dogleg

Depth Incl.
Rate
(fo)

(°/100Ft)

12990.00 92.244
0.00

13000.00 92.353
1.23

13010.00 92.463
1.23

13020.00 92.572
1.23

13030.00 92.681
1.23

13040.00 92.791
1.23

13050.00 92.900
1.23

13060.00 92.580
3.20

13070.00 92.260
3.20

13080.00 91.940
3.20

13090.00 91.620
3.20

13100.00 91.300
3.20

13110.00 91.300
0.00

13120.00 91.300
0.00

13130.00 91.300
0.00

13140.00 91.300
0.00

13150.00 91.300
0.00

13160.00 91.300
0.00

13170.00 91.300
0.00

13180.00 91.300
0.00

13190.00 91.300
0.00

13200.00 91.300
0.00

13210.00 91.300
0.00

13220.00 91.300
0.00

13230.00 91.300
0.00

Inc.

18-38 #2H - Plan #7

18-38 #2H

Azim.

217.522
217.579
217.635
217.691
217.747
217.804
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860

Vertical
Depth
(o)

11444 .40
11444 .00
11443.58
11443.14
11442 .68
11442 .20
11441.71
11441 .23
11440.80
11440.44
11440.13
11439.87
11439.65
11439.42
11439.19
11438.97
11438.74
11438.51
11438.29
11438.06
11437.83
11437.60
11437.38
11437.15
11436.92

Northings
(fo)

1286.39
1294 .31
1302.23
1310.14
1318.04
1325.93
1333.82
1341.71
1349.60
1357.48
1365.38
1373.27
1381.16
1389.05
1396.95
1404.84
1412.73
1420.63
1428.52
1436.41
1444 .31
1452.20
1460.09
1467.99

nw nu u u nu nu nu nu u unu nu nu u u nu nu nu u u nu nu u nu u u

1475.88

Page 1

Eastings

1043

1049.
1055.
1061.
1067.
1073.
1079.
1086.
1092.
1098.
1104.
1110.
1116.
1122.
1128.
1135.
1141.
1147.
1153.
1159.
1165.
1171.
1178.
1184.
1190.

(o)

.25
34
44
55
66
78
90
03
16
30
43
57
70
84
97
11
25
38
52
65
79
92
06
20
33

= = = = = = = = = = = = = = = = = = = = = = = = =

Vertical

Section

€19

1656.13
1666.12
1676.11
1686.10
1696.09
1706.07
1716.06
1726.05
1736.04
1746.03
1756.03
1766.02
1776.02
1786.02
1796.02
1806.01
1816.01
1826.01
1836.00
1846.00
1856.00
1865.99
1875.99
1885.99
1895.99



13240.

0.00

13250.

0.00

13260.

0.00

13270.

0.00

13280.

0.00

13290.

0.00

13300.
13310.
13320.

00
00
00
00
00
00
00
00
00

-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
-00
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91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.

300 217.
300 217.

300
300
300
300
300
300
300
300
300
300
300
300
300
300
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301

217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.
217.

860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860
860

11436.
11436.
11436.
11436.
11435.
11435.
11435.
11435.
11434.
11434.
11434.
11434.
11433.
11433.
11433.
11433.
11433.
11432.
11432.
11432.
11432.
11431.
11431.
11431.
11431.
11431.
11430.
11430.
11430.
11430.
11429.
11429.

70
47
24
02
79
56
34
11
88
65
43
20
97
75
52
29
07
84
61
38
16
93
70
48
25
02
80
57
34
11
89
66

1483.
1491.
1499.
1507.
1515
1523.
1531.
1539.
1546.
1554.
1562.
1570.
1578.
1586.
1594.
1602.
1610.
1617.
1625.
1633.
1641.
1649.
1657.
1665.
1673.
1681.
1688.
1696.
1704.
1712.
1720.

1728.
Page 2

77
67
56
45

.34

24
13
02
92
81
70
60
49
38
28
17
06
95
85
74
63
53
42
31
21
10
99
89
78
67
56
46

nw u u nu nu nu nu unu unu nu nu u u nu nu nu u u unu nu nu u nu nu nu u u nu nu u u u

1196.
1202.
1208.
1214.
1221.
1227.
1233.
1239.
1245.
1251.
1257.
1263.
1270.
1276.
1282.
1288.
1294.
1300.
1306.
1313.
1319.
1325.
1331.
1337.
1343.
1349.
1356.
1362.
1368.
1374.
1380.
1386.

12-14-07.txt

47
60
74
87
01
15
28
42
55
69
83
96
10
23
37
50
64
78
91
05
18
32
45
59
73
86
00
13
27
40
54
68

w

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

1905.
1915.
1925.
1935.
1945.
1955.
1965.
1975.
1985.
1995.
2005.
2015.
2025.
2035.
2045.
2055.
2065.
2075.
2085.
2095.
2105.
2115.
2125.
2135.
2145.
2155.
2165.
2175.
2185.
2195.
2205.
2215.

98
98
98
97
97
97
97
96
96
96
95
95
95
95
94
94
94
93
93
93
93
92
92
92
91
91
91
90
90
90
90
89



0.00
13560.00
0.00
13570.00
0.00
13580.00
0.00
13590.00
0.00
13600.00
0.00
13610.00
0.00
13620.00
0.00
13630.00
0.00
13640.00
0.00
13650.00
0.00
13660.00
0.00
13670.00
0.00
13680.00
0.00
13690.00
0.00
13700.00
0.00
13710.00
0.00
13720.00
0.00
13730.00
0.00
13740.00
0.00
13750.00
0.00
13760.00
0.00
13770.00
0.00
13780.00
0.00
13790.00
0.00
13800.00
0.00
13810.00
0.00
13820.00
0.00
13830.00
0.00
13840.00
0.00
13850.00
0.00
13860.00
0.00
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91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301
91.301

217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860

11429.43
11429.21
11428.98
11428.75
11428.53
11428.30
11428.07
11427.84
11427.62
11427.39
11427.16
11426.94
11426.71
11426.48
11426.26
11426.03
11425.80
11425.57
11425.35
11425.12
11424.89
11424 .67
11424 .44
11424 .21
11423.98
11423.76
11423.53
11423.30
11423.08
11422 .85
11422 .62

1736.35
1744 .24
1752.14
1760.03
1767.92
1775.82
1783.71
1791.60
1799.50
1807.39
1815.28
1823.18
1831.07
1838.96
1846.85
1854.75
1862.64
1870.53
1878.43
1886.32
1894.21
1902.11
1910.00
1917.89
1925.79
1933.68
1941.57
1949.46
1957.36
1965.25
1973.14
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S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

1392.
1398.
1405.
1411.
1417.
1423.
1429.
1435.
1441.
1448.
1454.
1460.
1466.
1472.
1478.
1484.
1490.
1497.
1503.
1509.
1515.
1521.
1527.
1533.
1540.
1546.
1552.
1558.
1564.
1570.
1576.

12-14-07.txt

81
95
08
22
35
49
63
76
90
03
17
31
44
58
71
85
98
12
26
39
53
66
80
93
07
21
34
48
61
75
88

W

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

2225.89
2235.89
2245.88
2255.88
2265.88
2275.88
2285.87
2295.87
2305.87
2315.86
2325.86
2335.86
2345.86
2355.85
2365.85
2375.85
2385.84
2395.84
2405.84
2415.83
2425.83
2435.83
2445 .83
2455.82
2465.82
2475.82
2485.81
2495.81
2505.81
2515.81
2525.80



13870.00
0.00
13880.00
0.00
13890.00
0.00
13900.00
0.00
13910.00
0.00
13920.00
0.00
13930.00
0.00
13940.00
0.00
13950.00
0.00
13960.00
0.00
13970.00
0.00
13980.00
0.00
13990.00
0.00
14000.00
0.00
14010.00
0.00
14020.00
0.00
14030.00
0.00
14040.00
0.00
14050.00
0.00
14060.00
0.00
14070.00
0.00
14080.00
0.00
14090.00
0.00
14100.00

14180.00
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91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.
91.

301
301
301
301
301
301
301
301
301
301
301
301
301
302
302
302
302
302
302
302
302
302
302
302
302
302
302
302
302
302
302
302

217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860
217.860

217.860

11422 .40
11422 .17
11421 .94
11421.71
11421 .49
11421 .26
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0i2250-00 91.304 217.860 11386.47 3228.14 S 2552.47 W 4115.34
0i2260-00 91.304 217.860 11386.25 3236.04 S 2558.61 W 4125.34
0i2270-00 91.304 217.860 11386.02 3243.93 S 2564.74 W 4135.33
0i2280-00 91.304 217.860 11385.79 3251.82 S 2570.88 W 4145.33
0i2290-00 91.304 217.860 11385.56 3259.72 S 2577.01 W 4155.33
OiggOO-OO 91.304 217.860 11385.34 3267.61 S 2583.15 W 4165.32
Oigglo-oo 91.301 217.861 11385.11 3275.50 S 2589.28 W 4175.32
OigEZO-OO 91.299 217.863 11384.88 3283.40 S 2595.42 W 4185.32
Zi§§24-16 91.297 217.863 11384.93 3286.64 S 2598.03 W 4189.48

All data are in feet unless otherwise stated. Directions and coordinates are
relative to Grid North.

Vertical depths are relative to Rig KB. Northings and Eastings are relative to
Well.

The Dogleg Severity is in Degrees per 100 feet.
Vertical Section is from Site and calculated along an Azimuth of 218.326° (Grid).

Coordinate System is NAD 1927 (NADCON CONUS) US State Plane 1927 (Exact solution),
Texas Central 4203.

Central meridian is -100.333°.

Grid Convergence at Surface is -1.537°.

Based upon Minimum Curvature type calculations, at a Measured Depth of 15524 _16ft.,
the Bottom Holle Displacement is 4189.48ft., in the Direction of 218.326° (Grid).
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