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Survey Report

Company: COG OPERATING, LLC Local Co-ordinate Reference: Well #12H - Slot Burkett12H
Project: Eddy /Lea County, NM (NAD27) NMEZ TVD Reference: 3767+18 @ 3785.00ft (Planning)
Site: Burkett 16 State 12H MD Reference: 3767+18 @ 3785.00ft (Planning)
Well: #12H North Reference: Grid
Wellbore: Lateral Survey Calculation Method: Minimum Curvature
Design: Lateral Database: VON_EDM
Project Eddy /Lea County, NM (NAD27) NMEZ
Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level
Geo Datum: NAD 1927 (NADCON CONUS)
Map Zone: New Mexico East 3001
Site Burkett 16 State 12H
Site Position: Northing: 669,064.20 ft Latitude: 32°50'18.546 N
From: Map Easting: 642,039.30 ft Longitude: 103° 52" 15178 W
Position Uncertainty: 0.00 ft Slot Radius: 13.20 in Grid Convergence: 0.25 °
Well #12H - Slot Burkett12H
Well Position +N/<8 0.00 ft Northing: 669,064.20 ft Latitude: 32° 50' 18.546 N
+E/-W 0.00 ft Easting: 642,039.30 ft Longitude: 103° 52' 15.178 W
Position Uncertainty 0.00 ft Wellhead Elevation: ft Ground Level: 3,767.00 ft
Wellbore Lateral
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
§] ) {nT)
IGRF2015 08/07/17 7.12 60.57 48,254
Design Lateral
Audit Notes:
Version: 1.0, Phase: ACTUAL Tie On Depth: 0.00
Vertical Section: Depth From (TVD) +N/-8 +E/-W Direction
) (ft) {ft) )
0.00 0.00 0.00 269.63
Survey Program Date 08/16/17
From To
() {ft) Survey (Wellbore) Tool Name Description
100.00 1,773.00 Survey #1 (Lateral) GYD_DP_MS Gyrodata gyro-compassing and drop
1,852.00 8,562.00 Survey #2 (Lateral) MWD MWD v3:standard declination
8,662.00 8,662.00 Survey #3 (Lateral) Projection Projection
Survey
Measured Vertical Vertical Dogleg Build Tum
Depth Inclination Azimuth Depth +N/-S +EI-W Section Rate Rate Rate
) ©) © (" {f (") () oot {*1100ft) (°1100ft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Burkett 16 State 12H SL
100.00 0.44 268.27 100.00 -0.01 -0.38 0.38 0.44 0.44 0.00 .
200.00 0.32 243.66 200.00 -0.15 -1.02 1.02 0.20 -0.12 -24.61
300.00 0.22 237.32 300.00 -0.37 -1.43 1.43 0.10 -0.10 -6.34
400.00 0.41 252.93 399.99 -0.58 -1.93 1.94 0.21 0.19 15.61
500.00 0.46 196.96 499,99 -1.07 -2.39 2.40 0.41 0.05 -55.97
600.00 0.60 192.90 599.99 -1.97 -2.63 2.64 0.14 0.14 ' -4,06
700.00 0.61 201.33 699.98 -2.97 -2.94 2.96 0.09 0.01 8.43
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w Survey Report

Company: COG OPERATING, LLC Local Co-ordinate Reference: Well #12H - Slot Burkett12M
Project: Eddy /Lea County, NM (NAD27) NMEZ TVD Reference: 3767+18 @ 3785.00ft (Planning)
Site: Burkett 16 State 12H MD Reference: 3767+18 @ 3785.00ft (Planning)
Well: #12H North Reference: Grid
Wellbore: Lateral Survey Calculation Method: Minimum Curvature
Design: Lateral Database: VON_EDM
Survey
Measured Vertical Vertical Dogleg Build Tum
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
) &) 6] {ft) (] () (£:9] (°1100f8) {°/100ft) (°1100ft)
800.00 0.47 198.54 799.98 -3.86 -3.26 3.29 0.14 -0.14 -2.79
900.00 0.72 175.81 899.97 -4.87 -3.35 3.38 0.34 0.25 -22.73
1,000.00 0.82 167.97 999.96 -6.20 -3.16 3.19 0.15 0.10 -7.84
1,100.00 1.07 177.84 1,089.85 -7.83 -2.97 3.02 0.30 0.25 8.87
1,200.00 0.94 179.79 1,199.93 -9.59 -2.93 299 0.13 -0.13 1.95
1,300.00 0.88 117.00 1,299.92 -10.75 -2.24 2.3 0.95 -0.086 -62.79
1,400.00 0.93 80.25 1,399.91 -10.97 -0.76 0.83 0.57 0.05 -36.75
1,500.00 1.36 70.69 1,499.89 -10.44 1.16 -1.10 0.47 0.43 -9.56
1,600.00 1.41 78.74 1,599.86 -9.80 3.49 -3.43 0.20 0.05 8.05
1,700.00 167 99.05 1,699.83 -9.79 6.14 -6.07 0.60 0.26 20.31
1,773.00 1.69 91.86 1,772.80 -9.99 8.26 820 0.29 0.03 -9.85
1,852.00 1.47 85.62 1,851.77 -9.95 10.44 -10.37 0.35 -0.28 -7.90
1,915.00 1.98 68.42 1,914.74 -9.49 12.28 -12.19 1.1 0.81 -27.30
2,010.00 4.33 44.17 2,009.59 -6.32 16.28 -16.24 279 2.47 -25.53
2,106.00 5.64 38.44 2,105.23 -0.02 21.74 -21.74 1.46 1.36 -5.97
2,200.00 6.66 34.05 2,198.68 8.1 27.66 -27.71 1.19 1.09 -4.67
2,295.00 6.24 35.38 2,293.08 16.89 33.74 -33.84 0.47 -0.44 1.40
2,390.00 7.23 38.27 2,387.43 25.79 40.43 -40.59 1.10 1.04 3.04
2,484.00 6.61 40.27 2,480.74 34.56 47.59 -47.81 0.71 -0.66 2.13
2,580.00 7.52 38.20 2,576.01 43.65 55.13 -55.41 0.96 0.95 -1.11
2,675.00 8.47 38.93 2,670.09 53.91 63.46 -63.80 1.00 1.00 -0.28
2,770.00 7.70 41.71 2,764.14 64,10 72.09 -72.50 0.91 -0.81 2.93
2,865.00 8.19 37.45 2,858.23 74.22 80.44 -80.91 0.81 0.52 -4.48
2,959.00 9.99 42.75 2,951.05 85.53 90.04 -90.59 21 1.91 5.64
3,054.00 9.29 45.41 3,044.71 96.96 101.10 -101.72 0.87 -0.74 2.80
3,148.00 8.69 43.53 3,137.55 107 .44 111.39 -112.08 0.71 -0.64 -2.00
3,243.00 10.24 47.77 3,231.26 118.32 122.59 -123.35 1.79 1.63 4.46
3,338.00 9.87 47.97 3,324.80 129.44 134.89 -135.72 0.39 -0.39 0.21
3,433.00 9.54 48.69 3,418.44 140.09 146.85 -147.75 0.37 ~0.35 0.76
3,528.00 10.12 38.82 3,612.05 161.79 158.00 -158.97 1.87 0.61 -10.39
3,623.00 9.54 30.29 3,605.66 165.09 167.20 -168.26 1.65 -0.61 -8.98
3,718.00 777 32.28 3,699.57 177.32 174.60 -175.74 1.89 -1.86 2.09
3,777.00 6.73 33.17 3,758.10 183.58 178.62 -179.80 1.78 -1.77 1.52
Wellpath Crosses 330'HL In Nudge
3,813.00 6.09 33.87 3,793.88 186.93 180.84 -182.04 1.78 -1.77 1.93
3,907.00 4.30 35.85 3,887.49 193.93 185.68 -186.93 1.91 -1.80 2.1
4,002.00 2.89 14.61 3,082.30 199.14 188.37 -189.65 2.02 -1.48 -22.36
4,018.36 247 13.28 3,998.64 199.88 188.56 -189.84 262 -2.59 -8.10
Burkett 16 State 12H Tgt p2
4,097.00 0.54 336.78 4,077.25 201.87 188.80 -190.10 2,62 -2.45 -46.42
4,192.00 0.77 309.52 4,172.26 202.68 188.13 -189.44 0.40 0.24 -28.69
4,287.00 0.09 174.11 4,267.25 203.02 187.65 -188.95 0.88 -0.72 -142.54
4,292.66 0.09 177.78 4,272.90 203.01 187.65 -188.95 0.1 -0.03 64.84
Burkett 16 State 12H Tgt p6 - Burkett 16 State 12H Tgtp§
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a Survey Report

Company: COG OPERATING, LLC Local Co-ordinate Reference: Well #12H - Slot Burkett12H
Project: Eddy /Lea County, NM (NAD27) NMEZ TVD Reference: 3767+18 @ 3785.00ft (Planning)
Site: Burkett 16 State 12H MD Reference: 3767+18 @ 3785.00ft (Planning)
Well: #12H North Reference: Grid
Wellbore: Lateral Survey Calculation Method: Minimum Curvature
Design: Lateral Database: VON_EDM
FSurvey
Measured Vertical Vertical Dogleg Build Turmn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ft) ) ) {ft) "y - (ft) (f) (°1100ft) {°1100ft) (°1100ft)
4,382.00 0.11 233.54 4,362.25 202.89 187.58 -188.89 0.1 0.02 62.41
4,477.00 0.32 263.45 4,457.24 202.80 187.24 -188.55 0.24 0.22 31.48
4,508.00 1.69 269.68 4,488.24 202.79 186.70 -188.01 4.43 4.42 20.10
4,540.00 3.99 268.76 4,520.20 202.76 185,12 -186.42 7.19 7.19 -2.88
4,572.00 7.35 268.36 4,552.04 202.68 181.96 -183.26 10.50 10.50 -1.25
4,603.00 10.91 270.70 4,582.64 202.66 177.04 -178.34 11.54 11.48 7.55
4,635.00 14.58 273.04 4,613.85 202.91 169.99 -171.29 11.58 11.47 7.31
4,666.00 18.35 275.29 4,643.57 203.57 161.23 -162.54 12.33 12.16 7.26
4,698.00 21.96 275.68 4,673.60 204.62 150.25 -151.57 11.29 11.28 1.22
4,730.00 2570 272.97 4,702.87 205,58 137.37 -138.69 12.18 11.69 -8.47
4,761.00 29.07 270.01 4,730.40 205.93 123.12 -124.44 1.72 10.87 -9.55
4,792.00 32,75 267.64 4,756.99 205.58 107.20 -108.53 12.50 11.87 -7.65
4,824.00 36.61 267.14 4,783.30 204.75 89.02 -90.34 12.10 12.06 -1.56
4,855.00 40.68 267.22 4,807.51 203.80 69.69 -71.00 13.13 13.13 0.26
4,887.00 44.54 267.65 4,831.05 202.83 48.05 -49.36 12.10 12.06 1.34
4,919.00 46.32 267.76 4,853.51 201.92 25.27 -26.57 5.57 5.56 0.34
4,950.00 46,94 267.92 4,874.80 201.07 275 -4.08 203 2.00 0.52
Burkett 16 State 12H PBHL
4,982.00 47.35 267.81 4,896.56 200.20 -20.69 19.40 1.31 1.28 -0.34
5,013.00 47.64 267.58 4,917.51 199.28 -43.53 42.24 1.08 0.94 -0.74
5,045.00 47.97 268.53 4,939.00 198.47 -67.22 65.94 2.43 1.03 2.97
5,077.00 47.71 270.67 4,960.48 198.31 -80.94 89.66 5.02 -0.81 6.69
5,108.00 48.52 271.57 4,981.18 198.76 -114.01 112.73 3.39 2.61 2.90
5,140.00 51.58 272.73 5,001.72 199.68 -138.52 137.23 9.96 9.56 3.63
5,172.00 54.61 272.91 5,020.94 200.94 -164.08 162.78 9.48 9.47 0.56
5,203.00 57.56 271.59 5,038.23 201.95 -189.78 188.47 10.15 9.52 -4.26
5,235.00 60.13 270.27 5,054.79 202.39 -217.16 215.84 8.77 8.03 -4.13
5,266.00 63.81 269.11 5,069.35 202.24 -244 .51 243.20 12.32 11.87 =3.74
5,298.00 66.59 268.81 5,082.77 201.71 -273.56 272.25 8.73 8.69 -0.94
5,330.00 69.50 268.58 5,094.74 201.03 -303.22 301.92 8.12 8.09 ~0.72
5,361.00 7212 268.50 5,104,92 200.28 -332.49 331.19 8.46 8.45 ~0.26
5,393.00 75.18 269.57 5,113.93 199.77 -363.19 361.89 10.09 9.56 3.34
5,425.00 78.52 270.55 5121.21 199.80 -394.34 393.04 10.86 10.44 3.0
5,456.00 81.33 271.24 5,126.63 200.28 -424.86 423.56 9.33 9.06 2.23
5,487.00 83.69 271.81 5,130.67 201.05 -455.58 454.27 7.70 7.61 1.1¢
5,500.53 85.11 271.52 5,131.99 201.41 -469.04 467.73 10.52 10.50 -0.66
Burkett 16 State 12H LP p5§
5,519.00 87.05 271.40 5,133.26 201.88 -487 .46 486.15 10.52 10.50 -0.65
5,519.78 87.08 271.39 5,133.30 201.90 -488.24 486.93 3.37 3.25 -0.91
Burkett 16 State 12H LP p6
5,551.00 88.09 271.11 5,134.61 202.58 -519.42 518.11 3.37 3.25 -0.91
5,567.55 88.40 271.12 5,135.12 202.91 -535.96 534.64 1.87 1.87 0.03
Burkett 16 State 12H LP
5,582.00 88.67 271.12 5,135.49 203.19 -550.41 549.08 1.87 1.87 0.03
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w Survey Report

Company: COG OPERATING, LLC Local Co-ordinate Reference: Well #12H - Slot Burkett12H
Project: Eddy /Lea County, NM (NAD27) NMEZ TVD Reference: 3767+18 @ 3785.00ft (Planning)
Site: Burkett 16 State 12H MD Reference: 3767+18 @ 3785.00ft (Planning)
Well: #12H North Reference: Grid
Wellbore: Lateral Survey Calculation Method: Minimum Curvature
Design: Lateral Database: VON_EDM
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +EI-W Section Rate Rate Rate
(f) © © ) (" " () (/00f) (100t (°1100ft)
5,614.00 89.31 271.20 5,136.05 203.83 -582.39 581.07 2.02 2.00 0.25
5,708.00 90.62 271.50 5,136.11 206.05 -676.37 675.02 143 1.38 0.32
5,813.00 92.43 269.49 5,133.32 206.96 ~781.32 779.96 2.58 1.72 -1.91
5,906.00 92.16 268.04 5,129.59 204.95 -874.22 872.87 1.58 -0.29 -1.56
6,001.00 92.16 268.49 5,126.01 202.08 -969.11 967.78 0.47 0.00 0.47
6,096.00 91.97 269.20 5,122.59 200.17 -1,064.02 1,062.71 0.77 -0.20 0.75
6,191.00 91,95 269.12 5,119.34 198.77 -1,158.96 1,157.65 0.09 -0.02 -0.08
6,285.00 91.50 269.37 5,116.51 197.54 -1,252.91 1,251.61 0.55 . <048 0.27
6,380.00 91.57 269.91 5,113.97 196.94 -1,347.87 1,346.57 0.57 0.07 0.57
6,475.00 91.54 270.12 5,111.39 196.96 -1,442.84 1,441.53 0.22 -0.03 0.22
6,569.00 91.45 269.84 5,108.93 196.93 -1,536.80 1,535.50 0.31 -0.10 -0.30
6,665.00 91.60 270.57 5,106.38 197.27 -1,632.77 1,631.46 0.78 0.16 0.76
6,758.00 91.38 268.68 5,103.96 196.67 -1,725.73 1,724.42 2.05 -0.24 -2.03
6,853.00 91.48 268.97 5,101.59 194.72 -1,820.68 1,819.39 032 o1 0.31
6,948.00 90.98 269.02 5,099.55 193.05 -1,915.64 1,914.36 0.53 -0.53 0.05
7,043.00 90.81 269.27 5,098.07 191.64 -2,010.62 2,009.34 0.32 -0.18 0.26
7,139.00 90.22 269.57 5,097.20 190.66 -2,106.61 2,105.34 0.69 -0.61 0.31
7,233.00 91.64 270.45 5,095.68 190.68 -2,200.60 2,199.32 1.78 1.51 0.84
7,328.00 91.66 271.27 5,092.94 192.11 -2,295.55 2,294.26 0.86 0.02 0.86
7,423.00 91.80 269.75 5,090.08 192.95 -2,390.50 2,389.20 1.61 0.15 -1.60
7,518.00 91.96 269.34 5,086.96 192.20 -2,485.44 2,484.15 0.46 0.17 -0.43
7,613.00 91.85 269.70 5,083.80 191.40 -2,580.39 2,579.10 0.40 -0.12 0.38
7,708.00 91.51 269.91 5,081.02 191.08 -2,675.34 2,674.05 0.42 -0.36 0.22
7,802.00 91.13 270.15 5,078.85 191.13 -2,769.32 2,768.03 0.48 -0.40 0.26
7,897.00 91.70 268.75 5,076.50 190.22 -2,864.28 2,862.99 1.59 0.60 -1.47
7,992.00 91.01 268.48 5,074.26 187.92 -2,959.23 2,957.95 0.78 -0.73 -0.28
8,087.00 92.07 268.02 5,071.70 185.02 -3,054.15 3,052.89 1.22 1.12 -0.48
8,182.00 91.58 268.04 5,068.68 181.76 -3,149.04 3,147.80 0.52 -0.52 0.02
8,277.00 92.61 269.12 5,065.21 179.40 -3,243.95 3,242.72 1.57 1.08 1.14
8,356.00 91.84 269.90 5,062.14 178.73 -3,322.88 3,321.66 1.38 -0.98 0.99
Wellpath Crosses 330'HL @ Toe
8,372.00 91.68 270.06 5,061.65 178.72 -3,338.88 3,337.65 1.39 -0.98 0.99
8,390.61 81.75 270.17 5,061.09 178.76 -3,357.48 3,356.26 0.73 0.40 0.61
Burkett 16 State 12H Tgt
8,467.00 92.08 270.64 5,058.55 179.30 ~3,433.82 3,432.59 0.73 0.40 0.61
8,562.00 92.14 271.76 5,085.07 181.29 ~3,528.74 3,527.49 1.18 0.08 1.18
8,662.00 92.14 271.76 5,051.34 184.36 -3,628.62 3,627.35 0.00 0.00 0.00
TD @ 24'FWL, 964°'FNL - Burkett 16 State 12H BHL - Burkett 16 State 12H PBHL p4 - Burkett 16 State 12H PBHL p$ - Burkett 16 State 12H
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Survey Report

Company: COG OPERATING, LLC Local Co-ordinate Reference: Well #12H - Slot Burkett12H
Project: Eddy /Lea County, NM (NAD27) NMEZ TVD Reference: 3767+18 @ 3785.00ft (Pianning)
Site: Burkett 16 State 12H MD Reference: 3767+18 @ 3785.00ft (Planning)
Well: #12H North Reference: Grid
Wellbore: Lateral Survey Calculation Method: Minimum Curvature
Design: Lateral Database: VON_EDM
Design Targets
Target Name
- hit/miss target Dip Angle  Dip Dir. TVD +N/-8 +E/-W Northing Easting
- Shape ©) ) (ft) (ft) ) () (ft) Latitude Longitude
Burkett 16 State 12H SL 0.00 0.00 0.00 0.00 0.00 669,064.20 642,039.30 32° 50" 18.546 N 103° 52' 15.178 W
- actual wellpath hits target center
- Point
Burkett 16 State 12H BH 0.00 0.00 5,051.33 184.36  -3,628.62 669,248.56 638,410.68 32°50'20.525 N 103° 52' 57.698 W

- Point

- actual wellpath misses target center by 0.01ft at 8662.00ft MD (5051.33 TVD, 184.36 N, -3628.62 E)

Design Annotations

Measured Vertical Local Coordinates
Depth Depth +N/-S +EIW
) (ft) () (ft) Comment
3,777.00 3,758.10 183.58 178.62 Wellpath Crosses 330'HL In Nudge
8,356.00 5,062.14 178.73 -3,322.88 Wellpath Crosses 330'HL @ Toe
8,662.00 5,051.34 184.36 -3,628.62 TD @ 24'FWL, 964'FNL
Checked By: Approved By: Date:

08/18/17 2:34:56PM
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COG OPERATING, LLC

Project: Eddy /Lea County, NM (NAD27) NMEZ a
Site: Burkett 16 State 12H
Well: #12H
Wgub_ore: Lateral West(-)/East(+) (1200 ft/in)
esign:
gn: Lateral -4800 -3600 -2400 -1200 0 1200
LLJ((llllllllJll[II((lll(liJ_I_lJ_(L[L"LILII(l(ll[Lli(lllI 1200
P 3Wellpath Crosses 330'HL @ Toe Wellpath Crosses 330°HL In Nudge g’
=] L =4
. 2 | o ' F
3767+18 @ 3785.00ft (Planning) s |2 ; t >
b 4 Burkett16H ggs g =
NAD 1927 (NADCON CONUS) S c - 38F = N 3
2 5 wHo ¢ I~ a
3 i - =
2" Burkett 16 State 12H BHL 3 8./ o <
w 330" Hard Lines o ! T =~
s s | - N
TD @ 24'FWL, 964'HNL Yuccad Inside Section Line f i 8
! i 2
! B 2
Burkett 16 State 12H SL -
—-1200
0— -0
: ANNOTATIONS
-l L 500 MD TVD +N/-S +E/-W  Annotation
— 3777.00 3758.10 183.58 178.62 Wellpath Crosses 330'HL in Nudge
B 8356.00 5062.14 178.73 -3322.88 Wellpath Crosses 330'HL @ Toe
- 8662.00 5051.33 184.36 -3628.62 TD @ 24'FWL, 964'FNL
N - 1000
1200 —
] - 1500
|
] 2000 Azimuths to Grid North
c T G M o
§ ] True North: -0.25
8 2400 Magnetic North: 6.87°
b n
s . Magnetic Field
3 . Strength: 48253.5snT
w 1 Dip Angle: 60.57°
8 ]
§ N Date: 08/07/2017
g 1 Model: IGRF2015
= —
3600 R _ _ . Wellpath Crosses 330'HL In Nudge To convert a Magnetic Direction to a Grid Direction, Add 6.87°
-4
]
. TD @ 24'FWL, 964'FNL
b Burkett 16 State 12H BHL
. Wellpath Crosses 330'HL @ Toe
4800— S \
- 0
N 0 |
. T 3 S 8 g2
] g 2 8 S =3 SN
4
Gooc i‘lrll’l7¥ll'l|lr'flTl‘rljlﬁTIT!‘fl‘[l|17]TIIIIlll|II
Q 1200 2400 3600 4800
Vertical Section at 269.63° (1200 ft/in)
TARGET DETAILS
Name TVD +N/-S +EAW Northing Easting Shape
Burkett 16 State 12H SL 0.00 0.00 0.00 669064.20 642039.30 Point
Burkett 16 State 12H BHL 5051.33 184,36 -3628.62 669248.56 638410.68 Point
Design: Lateral (#12H/Lateral -
el R VON DIRECTIONAL v&-n.-
esomina esign
mekka@esominawslldes?gn.com 12074 FM 3083 Conr oe, Texas 77301 oy

OIRECTIONAL SERVICES, LLC.

14:36, August 16 2017 936-756-2400




