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Petroleum Corporation

Survey Report

k@ Scientific Drilling

Company: US ROCKIES WATTENBERG PLANNING Local Co-ordinate Reference: Well SUNFLOWER 40C-17HZ
Project: WELD-NAD83-UTMFT13N TVD Reference: GL 4901" & KB 20" @ 4921.00usft (PRECISION
461)
Site: 2N-65W-08 Sunflower 24-8HZ Pad MD Reference: GL 4901" & KB 20" @ 4921.00usft (PRECISION
461)
Well: SUNFLOWER 40C-17HZ North Reference: True
Wellbore: Plan A Survey Calculation Method: Minimum Curvature
Design: Plan A Database: Denver Sales
Project WELD-NAD83-UTMFT13N
Map System: Universal Transverse Mercator (US Survey Feet) System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: Zone 13N (108 W to 102 W)
Site 2N-65W-08 Sunflower 24-8HZ Pad
Site Position: Northing: 14,582,858.79 usft | atitude: 40.153696
From: Lat/Long Easting: 1,728,894.06 usft  Longitude: -104.683356
Position Uncertainty: 0.00 usft Slot Radius: 13.200 in Grid Convergence: 0.20 °
Well SUNFLOWER 40C-17HZ
Well Position +N/-S 0.00 usft Northing: 14,582,858.96 usft Latitude: 40.153695
+E/-W 0.00 usft Easting: 1,729,044.11 usft Longitude: -104.682819
Position Uncertainty 3.28 usft Wellhead Elevation: 0.00 usft Ground Level: 4,901.00 usft
Wellbore Plan A
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
() () (nT)
HDGM 9/19/2015 8.40 66.68 52,520
Design Plan A
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(usft) (usft) (usft) °)
0.00 0.00 0.00 180.23
Survey Program Date 11/3/2015
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
13.00 1,826.00 Survey #1 SDI MWD SURFACE (Plan A) APC_ISCWSAREV 2 MWD Fixed:v2:standard declination
1,953.00 12,840.00 Survey #2 SDI MWD PRODUCTION (Plan APC_ISCWSA REV 2 MWD+ Fixed:v2:crustal field declination
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
13.00 0.00 0.00 13.00 0.00 0.00 0.00 0.00 0.00 0.00
127.00 0.72 3.26 127.00 0.72 0.04 -0.72 0.63 0.63 0.00
FIRST SDI MWD SURFACE SURVEY
217.00 1.51 17.82 216.98 241 0.44 -2.41 0.93 0.88 16.18
307.00 2.07 33.60 306.94 4.89 1.70 -4.90 0.82 0.62 17.53
385.00 1.89 55.75 384.89 6.79 3.54 -6.80 1.00 -0.23 28.40
475.00 2.06 65.98 474.84 8.28 6.25 -8.31 0.43 0.19 11.37

11/3/2015 10:33:24AM

Page 2

COMPASS 5000.1 Build 74



R
Aﬂ?‘.:..l fo.rltq. Survey Report k@ Scientific Drilling

Company: US ROCKIES WATTENBERG PLANNING Local Co-ordinate Reference: Well SUNFLOWER 40C-17HZ
Project: WELD-NAD83-UTMFT13N TVD Reference: GL 4901" & KB 20" @ 4921.00usft (PRECISION
461)
Site: 2N-65W-08 Sunflower 24-8HZ Pad MD Reference: GL 4901" & KB 20" @ 4921.00usft (PRECISION
461)
Well: SUNFLOWER 40C-17HZ North Reference: True
Wellbore: Plan A Survey Calculation Method: Minimum Curvature
Design: Plan A Database: Denver Sales
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)
565.00 3.21 63.37 564.74 10.07 9.98 -10.11 1.28 1.28 -2.90
655.00 4.56 68.23 654.53 12.53 15.55 -12.59 1.54 1.50 5.40
745.00 6.18 69.26 74413 15.57 23.40 -15.66 1.80 1.80 1.14
835.00 7.92 68.06 833.45 19.60 33.69 -19.74 1.94 1.93 -1.33
925.00 9.49 66.03 922.41 24.93 46.22 -25.12 1.78 1.74 -2.26
1,015.00 10.88 66.13 1,010.99 31.38 60.77 -31.63 1.54 1.54 0.11
1,105.00 11.83 68.69 1,099.23 38.17 7713 -38.48 1.19 1.06 2.84
1,195.00 13.50 69.82 1,187.03 45.15 95.58 -45.54 1.88 1.86 1.26
1,288.00 15.31 71.40 1,277.11 52.81 117.41 -53.28 1.99 1.95 1.70
1,375.00 15.71 73.20 1,360.94 59.88 139.57 -60.44 0.72 0.46 2.07
1,465.00 15.86 71.28 1,447.54 67.35 162.89 -68.00 0.60 0.17 -2.13
1,556.00 15.73 70.13 1,5635.11 75.53 186.26 -76.28 0.37 -0.14 -1.26
1,646.00 16.07 70.39 1,621.66 83.86 209.47 -84.70 0.39 0.38 0.29
1,736.00 16.16 70.21 1,708.13 92.28 232.99 -93.22 0.11 0.10 -0.20
1,826.00 16.36 68.23 1,794.53 101.22 256.55 -102.25 0.65 0.22 -2.20
LAST SDI MWD SURFACE SURVEY
1,874.00 17.13 68.27 1,840.50 106.35 269.39 -107.43 1.60 1.60 0.08
9 5/8"
1,953.00 18.39 68.32 1,915.73 115.26 291.78 -116.43 1.60 1.60 0.07
FIRST SDI MWD PRODUCTION SURVEY
2,048.00 17.92 64.99 2,006.00 126.97 318.95 -128.25 1.20 -0.49 -3.51
2,142.00 17.51 60.89 2,095.55 139.97 344.41 -141.35 1.40 -0.44 -4.36
2,236.00 16.93 57.36 2,185.34 154.23 368.29 -155.71 1.27 -0.62 -3.76
2,331.00 16.24 60.07 2,276.39 168.32 391.45 -169.89 1.09 -0.73 2.85
2,426.00 15.86 58.43 2,367.68 181.74 414.02 -183.40 0.62 -0.40 -1.73
2,521.00 16.76 63.50 2,458.86 194.65 437.34 -196.41 1.77 0.95 5.34
2,616.00 16.75 63.05 2,549.83 206.97 461.80 -208.82 0.14 -0.01 -0.47
2,712.00 17.07 68.64 2,641.69 218.37 487.26 -220.32 1.73 0.33 5.82
2,806.00 16.71 66.46 2,731.63 228.79 512.50 -230.85 0.77 -0.38 -2.32
2,902.00 16.55 65.26 2,823.62 240.03 537.57 -242.18 0.39 -0.17 -1.25
2,996.00 16.91 72.88 2,913.65 249.66 562.80 -251.91 2.36 0.38 8.1
3,092.00 16.99 75.54 3,005.48 257.27 589.72 -259.63 0.81 0.08 2.77
3,187.00 16.72 75.23 3,096.40 264.22 616.37 -266.69 0.30 -0.28 -0.33
3,282.00 16.42 73.38 3,187.45 271.54 642.46 -274.12 0.64 -0.32 -1.95
3,377.00 16.10 71.68 3,278.66 279.52 667.83 -282.20 0.60 -0.34 -1.79
3,472.00 15.73 68.79 3,370.02 288.32 692.34 -291.10 0.92 -0.39 -3.04
3,567.00 15.10 66.17 3,461.60 297.98 715.66 -300.85 0.99 -0.66 -2.76
3,662.00 14.44 62.85 3,5653.46 308.39 737.52 -311.34 1.13 -0.69 -3.49
3,757.00 13.68 60.13 3,645.61 319.39 757.80 -322.43 1.06 -0.80 -2.86
3,853.00 12.72 58.26 3,739.08 330.60 776.64 -333.71 1.09 -1.00 -1.95
3,947.00 12.02 55.72 3,830.90 341.56 793.52 -344.74 0.94 -0.74 -2.70
4,043.00 11.16 54.54 3,924.94 352.58 809.35 -355.82 0.93 -0.90 -1.23
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Company: US ROCKIES WATTENBERG PLANNING Local Co-ordinate Reference: Well SUNFLOWER 40C-17HZ
Project: WELD-NAD83-UTMFT13N TVD Reference: GL 4901" & KB 20" @ 4921.00usft (PRECISION
461)
Site: 2N-65W-08 Sunflower 24-8HZ Pad MD Reference: GL 4901" & KB 20" @ 4921.00usft (PRECISION
461)

Well: SUNFLOWER 40C-17HZ North Reference: True

Wellbore: Plan A Survey Calculation Method: Minimum Curvature

Design: Plan A Database: Denver Sales

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)
4,138.00 9.37 60.39 4,018.42 361.73 823.57 -365.04 2.18 -1.88 6.16
4,233.00 6.32 69.79 4,112.52 367.36 835.20 -370.71 3.47 -3.21 9.89
4,328.00 3.76 62.14 4,207.15 370.62 842.86 -374.00 2.78 -2.69 -8.05
4,423.00 1.33 35.17 4,302.05 372.98 846.25 -376.38 2.78 -2.56 -28.39
4,518.00 0.91 306.78 4,397.03 374.33 846.28 -377.73 1.67 -0.44 -93.04
4,614.00 1.31 327.81 4,493.02 375.72 845.09 -379.11 0.59 0.42 21.91
4,708.00 1.47 327.75 4,586.99 377.65 843.87 -381.03 0.17 0.17 -0.06
4,803.00 1.89 335.54 4,681.95 380.11 842.57 -383.48 0.50 0.44 8.20
4,899.00 0.28 292.98 4,777.93 381.64 841.70 -385.01 1.76 -1.68 -44 33
4,992.00 0.65 41.66 4,870.93 382.12 841.84 -385.50 0.84 0.40 116.86
5,088.00 1.29 33.19 4,966.91 383.43 842.79 -386.81 0.68 0.67 -8.82
5,182.00 2.54 32.04 5,060.86 386.08 844 .48 -389.47 1.33 1.33 -1.22
5,277.00 1.01 57.66 5,155.81 388.32 846.30 -391.71 1.78 -1.61 26.97
5,371.00 0.62 103.70 5,249.80 388.64 847.50 -392.04 0.78 -0.41 48.98
5,467.00 0.80 100.65 5,345.79 388.39 848.66 -391.80 0.19 0.19 -3.18
5,561.00 0.59 105.56 5,439.79 388.14 849.77 -391.55 0.23 -0.22 5.22
5,656.00 0.74 98.13 5,534.78 387.92 850.85 -391.33 0.18 0.16 -7.82
5,751.00 0.89 92.75 5,629.77 387.80 852.19 -391.22 0.18 0.16 -5.66
5,846.00 0.93 83.42 5,724.76 387.85 853.70 -391.28 0.16 0.04 -9.82
5,941.00 1.43 280.38 5,819.75 388.16 853.30 -391.58 2.46 0.53 -171.62
6,035.00 1.38 292.42 5,913.72 388.80 851.10 -392.21 0.32 -0.05 12.81
6,131.00 1.33 282.75 6,009.70 389.49 848.94 -392.89 0.24 -0.05 -10.07
6,225.00 1.48 287.68 6,103.67 390.09 846.72 -393.49 0.20 0.16 5.24
6,320.00 1.38 272.60 6,198.64 390.52 844 .41 -393.91 0.41 -0.11 -15.87
6,415.00 1.15 271.78 6,293.62 390.60 842.31 -393.98 0.24 -0.24 -0.86
6,510.00 0.90 258.66 6,388.60 390.48 840.63 -393.85 0.36 -0.26 -13.81
6,604.00 1.50 186.68 6,482.58 389.12 839.76 -392.48 1.59 0.64 -76.57
6,699.00 1.83 173.36 6,577.54 386.37 839.79 -389.74 0.53 0.35 -14.02
6,795.00 12.59 194.37 6,672.65 374.68 837.37 -378.04 11.36 11.21 21.89
6,890.00 18.55 188.29 6,764.13 349.67 832.61 -353.01 6.50 6.27 -6.40
6,984.00 25.23 184.03 6,851.31 314.85 829.05 -318.18 7.30 711 -4.53
7,079.00 35.27 179.71 6,933.28 267.10 827.76 -270.42 10.81 10.57 -4.55
7,174.00 42.04 181.99 7,007.43 207.81 826.79 -211.13 7.28 713 2.40
7,194.00 43.41 181.38 7,022.12 194.25 826.39 -197.56 7.15 6.84 -3.07
TOP OF PRODUCTION (2297 FNL 435 FEL )
7,269.00 48.56 179.32 7,074.22 140.34 826.11 -143.65 7.15 6.87 -2.74
7,363.00 55.09 178.54 7,132.29 66.50 827.51 -69.82 6.98 6.95 -0.83
7,457.00 60.92 180.04 7,182.07 -13.18 828.46 9.86 6.35 6.20 1.60
7,552.00 74.30 179.11 7,218.18 -100.82 829.15 97.49 14.11 14.08 -0.98
7,647.00 78.28 178.59 7,240.69 -193.07 831.00 189.74 4.22 4.19 -0.55
7,742.00 85.53 179.78 7,254.06 -287.05 832.33 283.71 7.73 7.63 1.25
LANDING POINT (2528 FSL 425 FEL) )
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Company: US ROCKIES WATTENBERG PLANNING Local Co-ordinate Reference: Well SUNFLOWER 40C-17HZ
Project: WELD-NAD83-UTMFT13N TVD Reference: GL 4901" & KB 20" @ 4921.00usft (PRECISION
461)
Site: 2N-65W-08 Sunflower 24-8HZ Pad MD Reference: GL 4901" & KB 20" @ 4921.00usft (PRECISION
461)
Well: SUNFLOWER 40C-17HZ North Reference: True
Wellbore: Plan A Survey Calculation Method: Minimum Curvature
Design: Plan A Database: Denver Sales
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)
7,837.00 87.25 179.83 7,260.04 -381.86 832.66 378.51 1.81 1.81 0.05
7,932.00 89.36 180.67 7,262.85 -476.81 832.24 473.47 2.39 2.22 0.88
8,026.00 90.34 180.79 7,263.10 -570.80 831.04 567.46 1.05 1.04 0.13
8,121.00 91.45 180.69 7,261.61 -665.78 829.82 662.44 1.17 1.17 -0.11
8,216.00 88.52 178.85 7,261.64 -760.77 830.20 757.43 3.64 -3.08 -1.94
8,312.00 89.76 179.14 7,263.08 -856.74 831.88 853.39 1.33 1.29 0.30
8,407.00 88.56 179.97 7,264 .47 -951.72 832.62 948.37 1.54 -1.26 0.87
8,502.00 89.93 179.99 7,265.72 -1,046.71 832.65 1,043.36 1.44 1.44 0.02
8,597.00 89.36 180.49 7,266.31 -1,141.71 832.25 1,138.36 0.80 -0.60 0.53
8,691.00 90.50 180.45 7,266.43 -1,235.70 831.48 1,232.36 1.21 1.21 -0.04
8,786.00 90.24 179.96 7,265.81 -1,330.70 831.14 1,327.35 0.58 -0.27 -0.52
8,881.00 91.92 179.54 7,264.02 -1,425.68 831.56 1,422.33 1.82 1.77 -0.44
8,976.00 90.81 180.07 7,261.76 -1,520.65 831.88 1,517.30 1.29 -1.17 0.56
9,071.00 92.62 178.77 7,258.92 -1,615.60 832.84 1,612.24 2.35 1.91 -1.37
9,167.00 90.17 178.91 7,256.58 -1,711.54 834.78 1,708.18 2.56 -2.55 0.15
9,262.00 89.66 178.44 7,256.72 -1,806.51 836.98 1,803.14 0.73 -0.54 -0.49
9,356.00 90.34 176.67 7,256.72 -1,900.43 840.99 1,897.03 2.02 0.72 -1.88
9,451.00 89.66 179.30 7,256.72 -1,995.36 844.33 1,991.95 2.86 -0.72 2.77
9,546.00 89.93 179.54 7,257.06 -2,090.35 845.29 2,086.94 0.38 0.28 0.25
9,640.00 89.63 180.15 7,257.42 -2,184.35 845.55 2,180.94 0.72 -0.32 0.65
9,735.00 90.67 179.77 7,257.17 -2,279.35 845.61 2,275.94 1.17 1.09 -0.40
9,830.00 89.50 181.28 7,257.03 -2,374.34 844.74 2,370.93 2.01 -1.23 1.59
9,925.00 89.76 179.90 7,257.64 -2,469.33 843.76 2,465.92 1.48 0.27 -1.45
10,020.00 89.06 180.51 7,258.62 -2,564.32 843.42 2,560.92 0.98 -0.74 0.64
10,115.00 89.90 180.67 7,259.48 -2,659.31 842.45 2,655.91 0.90 0.88 0.17
10,209.00 88.26 181.06 7,260.99 -2,753.29 841.03 2,749.89 1.79 -1.74 0.41
10,304.00 89.63 180.20 7,262.74 -2,848.26 839.98 2,844.87 1.70 1.44 -0.91
10,399.00 87.21 180.88 7,265.36 -2,943.21 839.09 2,939.82 2.65 -2.55 0.72
10,494.00 88.02 180.39 7,269.32 -3,038.13 838.04 3,034.74 1.00 0.85 -0.52
10,587.00 89.16 179.16 7,271.60 -3,131.09 838.40 3,127.70 1.80 1.23 -1.32
10,681.00 90.37 179.33 7,271.99 -3,225.08 839.64 3,221.69 1.30 1.29 0.18
10,776.00 88.56 179.82 7,272.88 -3,320.07 840.35 3,316.67 1.97 -1.91 0.52
10,871.00 89.19 179.75 7,274.74 -3,415.05 840.70 3,411.65 0.67 0.66 -0.07
10,966.00 90.07 179.43 7,275.35 -3,510.05 841.38 3,506.64 0.99 0.93 -0.34
11,061.00 87.93 179.23 7,277.01 -3,605.02 842.49 3,601.61 2.26 -2.25 -0.21
11,153.00 88.22 177.93 7,280.10 -3,696.94 844.77 3,693.52 1.45 0.32 -1.41
11,247.00 88.66 179.27 7,282.66 -3,790.87 847.07 3,787.44 1.50 0.47 1.43
11,338.00 89.40 179.97 7,284.20 -3,881.86 847.67 3,878.42 1.12 0.81 0.77
11,433.00 89.13 181.12 7,285.42 -3,976.84 846.77 3,973.41 1.24 -0.28 1.21
11,527.00 88.08 180.49 7,287.71 -4,070.80 845.45 4,067.38 1.30 -1.12 -0.67
11,622.00 88.46 179.41 7,290.58 -4,165.76 845.53 4,162.33 1.20 0.40 -1.14
11,717.00 89.77 178.13 7,292.05 -4,260.72 847.57 4,257.29 1.93 1.38 -1.35
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Company: US ROCKIES WATTENBERG PLANNING Local Co-ordinate Reference: Well SUNFLOWER 40C-17HZ
Project: WELD-NAD83-UTMFT13N TVD Reference: GL 4901" & KB 20" @ 4921.00usft (PRECISION
461)
Site: 2N-65W-08 Sunflower 24-8HZ Pad MD Reference: GL 4901" & KB 20" @ 4921.00usft (PRECISION
461)
Well: SUNFLOWER 40C-17HZ North Reference: True
Wellbore: Plan A Survey Calculation Method: Minimum Curvature
Design: Plan A Database: Denver Sales
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)
11,812.00 89.80 180.11 7,292.40 -4,355.71 849.03 4,352.26 2.08 0.03 2.08
11,907.00 91.24 180.61 7,291.54 -4,450.70 848.43 4,447.25 1.60 1.52 0.53
12,003.00 90.00 181.53 7,290.50 -4,546.67 846.64 4,543.24 1.61 -1.29 0.96
12,098.00 88.86 181.26 7,291.45 -4,641.64 844.32 4,638.21 1.23 -1.20 -0.28
12,193.00 90.23 180.45 7,292.20 -4,736.62 842.91 4,733.20 1.68 1.44 -0.85
12,288.00 89.03 180.32 7,292.81 -4,831.61 842.27 4,828.19 1.27 -1.26 -0.14
12,383.00 90.74 180.26 7,293.00 -4,926.61 841.79 4,923.19 1.80 1.80 -0.06
12,479.00 92.25 179.77 7,290.50 -5,022.57 841.76 5,019.15 1.65 1.57 -0.51
12,574.00 89.93 180.70 7,288.69 -5,117.55 841.37 5,114.13 2.63 -2.44 0.98
12,669.00 89.77 179.56 7,288.94 -5,212.55 841.16 5,209.13 1.21 -0.17 -1.20
12,764.00 90.77 179.94 7,288.49 -5,307.54 841.57 5,304.12 1.13 1.05 0.40
LAST SDI MWD PRODUCTION SURVEY
12,840.00 90.77 179.94 7,287.47 -5,383.54 841.65 5,380.11 0.00 0.00 0.00
SDI PROJECTION TO TD(2560 FNL 392 FEL)
Casing Points
Measured Vertical Casing Hole
Depth Depth Diameter Diameter
(usft) (usft) Name (in) (in)
1,874.00 1,840.50 95/8" 9.625 13.500
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(usft) (usft) (usft) (usft) Comment
127.00 127.00 0.72 0.04 FIRST SDI MWD SURFACE SURVEY
1,826.00 1,794.53 101.22 256.55 LAST SDI MWD SURFACE SURVEY
1,953.00 1,915.73 115.26 291.78 FIRST SDI MWD PRODUCTION SURVEY
7,194.00 7,022.12 194.25 826.39 TOP OF PRODUCTION (2297 FNL 435 FEL )
7,742.00 7,254.06 -287.05 832.33 LANDING POINT (2528 FSL 425 FEL) )
12,764.00 7,288.49 -5,307.54 841.57 LAST SDI MWD PRODUCTION SURVEY
12,840.00 7,287.47 -5,383.54 841.65 SDIPROJECTION TO TD(2560 FNL 392 FEL)
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