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Survey Report

Company:

Project:

Site:

Well:

Wellbore:

Design:

KAISER-FRANCIS OIL COMPANY

Lea County, NM (NAD27) NMEZ

Bell Lake Unit South

#219A

ST1

ST1

Local Co-ordinate Reference:

TVD Reference:

‘ MD Reference:

North Reference:

Survey Calculation Method:

Database:

Well #219A

RKB @ 3655.00usft (Rig KB = 23')

RKB @ 3655.00usft (Rig KB = 23')

Grid

Minimum Curvature

EDM 5000.14 Single User Db

Project 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 Bell Lake Unit South, Centered on 402H

Site Position: Northing: 454,918.69 usft Latitude: 32° 14' 53.357 N

From: Map Easting: 747,375.70 usft Longitude: 103" 31'59.456 W

Position Uncertainty: 0.00 usft Slot Radius: 13-3/16 " Grid Convergence: 0.43 "

Well #219A

Well Position +N/-S 0.00 usft Northing: 453,887.80 usft Latitude: 32° 14' 43.140 N

+E/-W 0.00 usft Easting: 747,590.80 usft Longitude: 103° 31'57.041 W

Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,632.00 usft

Wellbore ST1
- '

Magnetics Model Name Sample Date Declination Dip Angie Field Strength

o n (nT)

IGRF2015 01/27/18 6.87 60.08 47,890.29374646

Design ST1

Audit Notes:

Version: 1.0 Phase: ACTUAL Tie On Depth: 10,244.00

Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(usft) (usft) (usft) n

0.00 0.00 0.00 359.62

Survey Program

From
(usft)

167.00

10.382.00

18.822.00

Date 02/11/18

To
(usft) Survey (Wellbore)

10.244.00 Survey #1 (TEST)

18.750.00 Survey #2 - ST1 (ST1)

18.822.00 Survey #3 - PTB (ST1)

Tool Name

MWD

MWD

BLIND

Description

OWSG MWD-

OWSG MWD-

OWSG BLIND

Standard

Standard

Survey

Measured Vertical Vertical Dogleg Build Turn

Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate

(usft) n n (usft) (usft) (usft) (usft) (71 OOusft) (71 OOusft) (71 OOusft)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

167.00 0.60 15.29 167.00 0.84 0.23 0.84 0.36 0.36 0.00

228.00 1.09 333.16 227.99 1.67 0.05 1.67 1.25 0.80 -69.07

290.00 1.18 327.38 289.98 2.73 -0.56 2.74 0.23 0.15 -9.32

360.00 0.96 287.99 359.97 3.52 -1.50 3.53 1.07 -0.31 -56.27

422.00 1.60 276.93 421.95 3.79 -2.86 3.81 1.10 1.03 -17.84

515.00 2.36 265.12 514.90 3.78 -6.05 3.82 0.92 0.82 -12.70

609.00 1.97 275.62 608.83 3.77 -9.59 3.84 0.59 -0.41 11.17

703.00 2.01 267.01 702.77 3.85 -12.84 3.93 0.32 0.04 -9.16

02/11/18 7:20:59PM Page 2 COMPASS 5000.14 Build 85



Survey Report

Company: KAISER-FRANCIS OIL COMPANY Local Co-ordinate Reference: Well #219A

Project: Lea County, NM (NAD27) NMEZ TVD Reference: RKB @ 3655.00usft (Rig KB = 23')

Site: Bell Lake Unit South MD Reference: RKB @ 3655.00usft (Rig KB = 23')

Well: #219A North Reference: Grid

Wellbore: ST1 Survey Calculation Method: Minimum Curvature

Design: ST1 Database: EDM 5000.14 Single User Db

r

Measured Vertical Vertical Dogleg Build Turn

Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) n n (usft) (usft) (usft) (usft) (°/100usft) (7100usft) (7100usft)

797.00 1.48 276.40 796.73 3.90 -15.70 4.00 0.64 -0.56 9.99

891.00 1.70 275.05 890.69 4.15 -18.29 4.27 0.24 0.23 -1.44

984.00 1.27 281.22 983.66 4.48 -20.68 4.61 0.49 -0.46 6.63

1,077.00 1.23 259.30 1,076.64 4.49 -22.67 4.64 0.51 -0.04 -23.57

1,171.00 1.43 259.91 1,170.61 4.10 -24.82 4.26 0.21 0.21 0.65

1,252.00 0.91 272.63 1,251.60 3.95 -26.45 4.13 0.71 -0.64 15.70

1,391.00 0.86 275.15 1,390.58 4.09 -28.59 4.28 0.05 -0.04 1.81

1,453.00 0.69 257.65 1,452.57 4.06 -29.42 4.25 0.47 -0.27 -28.23

1,547.00 0.56 303.84 1,546.57 4.19 -30.36 4.39 0.54 -0.14 49.14

1,641.00 0.66 246.17 1,640.57 4.23 -31.23 4.44 0.63 0.11 -61.35

1,735.00 0.99 238.58 1,734.56 3.59 -32.42 3.80 0.37 0.35 -8.07

1,830.00 2.06 235.35 1,829.52 2.19 -34.53 2.42 1.13 1.13 -3.40

1,924.00 3.24 226.27 1,923.42 -0.61 -37.84 -0.36 1.33 1.26 -9.66

2,019.00 3.22 225.95 2,018.27 -4.32 -41.69 -4.04 0.03 -0.02 -0.34

2,114.00 3.25 224.12 2,113.12 -8.11 -45.49 -7.81 0.11 0.03 -1.93

2,209.00 3.28 230.21 2,207.96 -11.78 -49.45 -11.45 0.37 0.03 6.41

2,304.00 3.13 228.74 2,302.81 -15.23 -53.49 -14.88 0.18 -0.16 -1.55

2,399.00 3.37 223.02 2,397.66 -18.98 -57.34 -18.60 0.42 0.25 -6.02

2,494.00 3.27 228.97 2,492.50 -22.80 -61.29 -22.40 0.38 -0.11 6.26

2,589.00 3.03 223.62 2,587.36 -26.40 -65.07 -25.97 0.40 -0.25 -5.63

2,684.00 3.11 225.79 2,682.22 -30.01 -68.65 -29.56 0.15 0.08 2.28

2,777.00 2.77 225.75 2,775.10 -33.34 -72.06 -32.86 0.37 -0.37 -0.04

2,871.00 2.95 228.42 2,868.98 -36.53 -75.50 -36.03 0.24 0.19 2.84

2,966.00 2.71 229.29 2,963.87 -39.62 -79.03 -39.09 0.26 -0.25 0.92

3,060.00 3.12 230.69 3,057.74 -42.69 -82.70 -42.14 0.44 0.44 1.49

3,154.00 3.23 231.44 3,151.60 -45.96 -86.75 -45.38 0.13 0.12 0.80

3,248.00 3.03 229.49 3,245.46 -49.22 -90.70 -48.62 0.24 -0.21 -2.07

3,342.00 3.24 223.92 3,339.32 -52.75 -94.44 -52.12 0.39 0.22 -5.93

3,437.00 2.93 226.87 3,434.18 -56.35 -98.07 -55.69 0.37 -0.33 3.11

3,532.00 3.16 226.27 3,529.05 -59.82 -101.73 -59.14 0.24 0.24 -0.63

3,627.00 2.86 222.67 3,623.92 -63.37 -105.23 -62.67 0.37 -0.32 -3.79

3,722.00 2.56 218.71 3,718.81 -66.77 -108.17 -66.05 0.37 -0.32 -4.17

3,817.00 1.95 225.34 3,813.74 -69.56 -110.64 -68.82 0.70 -0.64 6.98

3,911.00 2.32 224.37 3,907.67 -72.04 -113.11 -71.29 0.40 0.39 -1.03

4,006.00 3.05 214.52 4,002.57 -75.50 -115.89 -74.73 0.91 0.77 -10.37

4,099.00 2.90 217.83 4,095.44 -79.40 -118.73 -78.61 0.25 -0.16 3.56

4,193.00 2.87 213.91 4,189.32 -83.23 -121.50 -82.42 0.21 -0.03 -4.17

4,287.00 2.69 221.82 4,283.21 -86.82 -124.29 -86.00 0.45 -0.19 8.41

4,381.00 2.70 212.78 4,377.11 -90.33 -126.96 -89.48 0.45 0.01 -9.62

4,475.00 2.32 196.42 4,471.02 -94.02 -128.69 -93.16 0.86 -0.40 -17.40

4,569.00 2.51 187.49 4,564.94 -97.88 -129.50 -97.02 0.45 0.20 -9.50

4,663.00 2.32 184.34 4,658.85 -101.82 -129.91 -100.95 0.25 -0.20 -3.35

4,757.00 2.78 174.59 4,752.76 -105.99 -129.84 -105.12 0.67 0.49 -10.37
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Survey Report

Company: KAISER-FRANCIS OIL COMPANY Local Co-ordinate Reference: Well #219A

Project: Lea County, NM (NAD27) NMEZ TVD Reference: RKB @ 3655.00usft (Rig KB = 23’)

Site: Bell Lake Unit South MD Reference: RKB @ 3655.00usft (Rig KB = 23')

Well: #219A North Reference: Grid

Wellbore: ST1 Survey Calculation Method: Minimum Curvature

Design: ST1 Database: EDM 5000.14 Single User Db

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +B-W Section Rate Rate Rate
(usft) O n (usft) (usft) (usft) (usft) <7100usft) (7100usft) (7100usft)

4,851.00 2.20 163.52 4,846.67 -109.98 -129.11 -109.13 0.80 -0.62 -11.78

4,946.00 2.52 147.86 4,941.59 -113.50 -127.49 -112.65 0.75 0.34 -16.48

5,041.00 2.47 148.89 5,036.50 -117.02 -125.32 -116.19 0.07 -0.05 1.08

5,135.00 2.20 142.21 5,130.42 -120.18 -123.17 -119.36 0.41 -0.29 -7.11

5,198.00 2.38 149.28 5,193.37 -122.26 -121.76 -121.45 0.53 0.29 11.22

5,325.00 1.48 159.90 5,320.30 -126.07 -119.85 -125.27 0.76 -0.71 8.36

5,420.00 1.54 164.25 5,415.27 -128.45 -119.08 -127.66 0.14 0.06 4.58

5,514.00 1.43 181.04 5,509.24 -130.84 -118.76 -130.05 0.48 -0.12 17.86

5,609.00 1.34 193.39 5,604.21 -133.11 -119.03 -132.31 0.33 -0.09 13.00

5,704.00 1.36 186.72 5,699.18 -135.31 -119.42 -134.51 0.17 0.02 -7.02

5,798.00 1.44 191.75 5,793.15 -137.57 -119.79 -136.77 0.16 0.09 5.35

5,892.00 1.35 188.08 5,887.13 -139.82 -120.19 -139.02 0.13 -0.10 -3.90

5,987.00 1.44 187.93 5,982.10 -142.11 -120.51 -141.31 0.09 0.09 -0.16

6,082.00 1.30 186.61 6,077.07 -144.37 -120.80 -143.56 0.15 -0.15 -1.39

6,177.00 0.75 251.60 6,172.06 -145.63 -121.52 -144.82 1.26 -0.58 68.41

6,272.00 1.27 305.58 6,267.05 -145.22 -122.96 -144.40 1.08 0.55 56.82

6,368.00 1.20 307.01 6,363.02 -143.99 -124.63 -143.16 0.08 -0.07 1.49

6,463.00 1.15 315.78 6,458.00 -142.71 -126.09 -141.87 0.20 -0.05 9.23

6,558.00 1.13 314.40 6,552.98 -141.37 -127.42 -140.52 0.04 -0.02 -1.45

6,653.00 1.15 304.69 6,647.97 -140.17 -128.88 -139.32 0.20 0.02 -10.22

6,748.00 1.03 313.98 6,742.95 -139.04 -130.27 -138.17 0.22 -0.13 9.78

6,843.00 0.97 310.00 6,837.93 -137.93 -131.50 -137.05 0.10 -0.06 -4.19

6,938.00 1.07 304.36 6,932.92 -136.91 -132.85 -136.03 0.15 0.11 -5.94

7,033.00 0.93 296.03 7,027.90 -136.07 -134.28 -135.18 0.21 -0.15 -8.77

7,127.00 1.03 305.96 7,121.89 -135.24 -135.65 -134.34 0.21 0.11 10.56

7,223.00 1.04 289.55 7,217.88 -134.44 -137.17 -133.53 0.31 0.01 -17.09

7,318.00 1.08 292.99 7,312.86 -133.80 -138.80 -132.88 0.08 0.04 3.62

7,413.00 0.80 293.15 7,407.85 -133.19 -140.24 -132.26 0.29 -0.29 0.17

7,508.00 0.95 285.72 7,502.84 -132.72 -141.61 -131.78 0.20 0.16 -7.82

7,603.00 1.03 275.96 7,597.82 -132.42 -143.21 -131.46 0.20 0.08 -10.27

7,698.00 0.77 284.68 7,692.81 -132.17 -144.68 -131.20 0.31 -0.27 9.18

7,793.00 0.45 266.37 7,787.80 -132.03 -145.67 -131.06 0.39 -0.34 -19.27

7,888.00 0.38 260.02 7,882.80 -132.11 -146.35 -131.13 0.09 -0.07 -6.68

7,982.00 0.56 232.11 7,976.80 -132.44 -147.02 -131.47 0.30 0.19 -29.69

8,077.00 0.62 217.83 8,071.79 -133.13 -147.70 -132.15 0.17 0.06 -15.03

8,171.00 0.75 194.67 8,165.79 -134.13 -148.17 -133.15 0.32 0.14 -24.64

8,265.00 0.79 192.77 8,259.78 -135.36 -148.47 -134.37 0.05 0.04 -2.02

8,360.00 0.97 180.40 8,354.77 -136.80 -148.62 -135.81 0.27 0.19 -13.02

8,454.00 0.97 158.99 8,448.75 -138.34 -148.34 -137.35 0.38 0.00 -22.78

8,548.00 1.01 157.75 8,542.74 -139.85 -147.74 -138.87 0.05 0.04 -1.32

8,641.00 1.06 158.48 8,635.72 -141.41 -147.12 -140.43 0.06 0.05 0.78

8,736.00 0.93 152.75 8,730.71 -142.91 -146.44 -141.94 0.17 -0.14 -6.03

8,830.00 0.86 150.72 8,824.70 -144.20 -145.75 -143.23 0.08 -0.07 -2.16
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Survey Report

Company: KAISER-FRANCIS OIL COMPANY Local Co-ordinate Reference: Well #219A

Project: Lea County, NM (NAD27) NMEZ TVD Reference: RKB @ 3655.00usft (Rig KB = 23')

Site: Bell Lake Unit South MD Reference: RKB @ 3655.00usft (Rig KB = 23’)

Well: #219A North Reference: Grid

Wellbore: ST1 Survey Calculation Method: Minimum Curvature

Design: ST1 Database: EDM 5000.14 Single User Db

Survey

Measured Vertical Vertical Dogleg Build Turn

Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate

(usft) O n (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/1 OOusft)

8,924.00 0.74 154.75 8,918.69 -145.37 -145.14 -144.40 0.14 -0.13 4.29

9,018.00 0.71 173.17 9,012.68 -146.50 -144.81 -145.53 0.25 -0.03 19.60

9,112.00 0.91 217.21 9,106.67 -147.67 -145.20 -146.70 0.68 0.21 46.85

9,207.00 1.80 227.17 9,201.65 -149.28 -146.75 -148.31 0.97 0.94 10.48

9,300.00 2.05 233.51 9,294.59 -151.27 -149.15 -150.27 0.35 0.27 6.82

9,394.00 2.20 266.61 9,388.53 -152.37 -152.31 -151.36 1.30 0.16 35.21

9,488.00 1.71 303.67 9,482.48 -151.70 -155.28 -150.67 1.41 -0.52 39.43

9,583.00 0.84 345.40 9,577.46 -150.24 -156.63 -149.20 1.28 -0.92 43.93

9,676.00 1.07 156.25 9,670.45 -150.38 -156.45 -149.34 2.05 0.25 183.71

9,771.00 1.64 153.66 9,765.43 -152.41 -155.49 -151.37 0.60 0.60 -2.73

9,865.00 1.89 145.59 9,859.38 -154.89 -154.02 -153.87 0.37 0.27 -8.59

9,959.00 0.79 159.93 9,953.36 -156.78 -152.92 -155.76 1.21 -1.17 15.26

10,054.00 0.84 199.42 10,048.35 -158.05 -152.93 -157.03 0.58 0.05 41.57

10,150.00 1.00 180.27 10,144.33 -159.55 -153.17 -158.53 0.36 0.17 -19.95

10,244.00 1.21 149.40 10,238.32 -161.23 -152.67 -160.21 0.66 0.22 -32.84

KOP: 10244.00' MD, 10238.32' TVD

10,382.00 8.60 29.81 10,375.83 -153.51 -146.78 -152.53 6.71 5.36 -86.66

10,400.00 9.84 30.24 10,393.59 -151.02 -145.34 -150.05 6.90 6.89 2.39

10,431.00 12.92 27.96 10,423.98 -145.66 -142.38 -144.72 10.04 9.94 -7.35

10,463.00 16.05 23.45 10,454.96 -138.44 -138.94 -137.52 10.39 9.78 -14.09

10,495.00 19.55 19.52 10,485.42 -129.34 -135.39 -128.44 11.56 10.94 -12.28

10,527.00 22.86 17.84 10,515.25 -118.37 -131.69 -117.49 10.52 10.34 -5.25

10,573.00 28.23 13.91 10,556.75 -99.29 -126.34 -98.45 12.24 11.67 -8.54

10,622.00 33.16 9.49 10,598.87 -74.80 -121.34 -74.00 11.06 10.06 -9.02

10,669.00 38.19 6.46 10,637.04 -47.67 -117.58 -46.89 11.34 10.70 -6.45

10,717.00 40.47 5.52 10,674.17 -17.42 -114.41 -16.66 4.91 4.75 -1.96

10,812.00 48.14 2.07 10,742.11 48.73 -110.16 49.46 8.46 8.07 -3.63

10,907.00 53.33 357.41 10,802.24 122.22 -110.61 122.95 6.65 5.46 -4.91

11,002.00 61.42 357.51 10,853.42 202.09 -114.15 202.84 8.52 8.52 0.11

11,096.00 68.10 356.54 10,893.48 286.95 -118.58 287.73 7.17 7.11 -1.03

11,191.00 77.34 356.38 10,921.66 377.39 -124.17 378.20 9,73 9.73 -0.17

11,286.00 87.40 356.95 10,934.26 471.27 -129.64 472.12 10.61 10.59 0.60

11,348.00 89.74 357.92 10,935.81 533.18 -132.41 534.05 4.09 3.77 1.56

EOC: 11348.00' MD, 10935.81' TVD, 89.74° INC, 357.92° AZ, 534.05' VS

11,395.00 90.37 358.02 10,935.76 580.15 -134.08 581.03 1.36 1.34 0.21

11,490.00 90.67 358.12 10,934.90 675.09 -137.28 675.99 0.33 0.32 0.11

11,584.00 90.76 357.56 10,933.73 769.02 -140.82 769.94 0.60 0.10 -0.60

11,678.00 90.78 357.84 10,932.47 862.93 -144.59 863.87 0.30 0.02 0.30

11,774.00 90.97 0.92 10,931.00 958.91 -145.63 959.85 3.21 0.20 3.21

11,869.00 91.34 1.18 10,929.08 1,053.87 -143.89 1,054.80 0.48 0.39 0.27

11,963.00 90.12 0.58 10,927.89 1,147.85 -142.45 1,148.77 1.45 -1.30 -0.64

12,058.00 90.37 0.50 10,927.48 1,242.84 -141.55 1,243.76 0.28 0.26 -0.08

12,153.00 88.59 359.88 10,928.34 1,337.84 -141.24 1,338.74 1.98 -1.87 -0.65

12,247.00 89.12 359.95 10,930.22 1,431.82 -141.38 1,432.72 0.57 0.56 0.07
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Survey Report

Company: KAISER-FRANCIS OIL COMPANY Local Co-ordinate Reference: Well #219A

Project: Lea County, NM (NAD27) NMEZ TVD Reference: RKB @ 3655.OOusft (Rig KB = 23')

Site: Bell Lake Unit South MD Reference: RKB @ 3655.00usft (Rig KB = 23')
Well: #219A North Reference: Grid

Wellbore: ST1 Survey Calculation Method: Minimum Curvature

Design: ST1 Database: EDM 5000.14 Single User Db

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) n n (usft) (usft) (usft) (usft) (°/1 OOusft) (°/1 OOusft) (°/1 OOusft)

12,342.00 89.96 359.67 10,930.98 1,526.81 -141.69 1,527.72 0.93 0.88 -0.29
12,437.00 90.25 359.22 10,930.81 1,621.81 -142.61 1,622.72 0.56 0.31 -0.47
12,532.00 90.56 358.89 10,930.14 1,716.79 -144.18 1,717.71 0.48 0.33 -0.35

12,626.00 89.71 359.44 10,929.92 1,810.78 -145.55 1,811.71 1.08 -0.90 0.59
12,720.00 89.48 359.00 10,930.58 1,904.77 -146.83 1,905.70 0.53 -0.24 -0.47
12,815.00 89.86 358.99 10,931.13 1,999.75 -148.49 2,000.69 0.40 0.40 -0.01
12,909.00 90.07 358.55 10,931.19 2,093.73 -150.51 2,094.68 0.52 0.22 -0.47
13,003.00 89.99 358.11 10,931.14 2,187.69 -153.25 2,188.66 0.48 -0.09 -0.47

13,098.00 89.66 358.66 10,931.43 2,282.65 -155.93 2,283.64 0.68 -0.35 0.58
13,192.00 89.60 0.23 10,932.03 2,376.64 -156.84 2,377.63 1.67 -0.06 1.67
13,286.00 88.03 358.95 10,933.98 2,470.62 -157.51 2,471.61 2.15 -1.67 -1.36
13,380.00 90.29 359.56 10,935.36 2,564.59 -158.73 2,565.59 2.49 2.40 0.65
13,476.00 90.98 359.91 10,934.29 2,660.58 -159.18 2,661.58 0.81 0.72 0.36

13,571.00 91.38 359.42 10,932.34 2,755.56 -159.73 2,756.56 0.67 0.42 -0.52
13,665.00 91.67 358.89 10,929.83 2,849.52 -161.12 2,850.52 0.64 0.31 -0.56
13,760.00 91.93 358.70 10,926.85 2,944.45 -163.11 2,945.47 0.34 0.27 -0.20
13,855.00 91.19 359.67 10,924.26 3,039.40 -164.46 3,040.43 1.28 -0.78 1.02
13,950.00 90.57 1.90 10,922.80 3,134.38 -163.16 3,135.39 2.44 -0.65 2.35

14,045.00 88.66 1.44 10,923.44 3,229.33 -160.40 3,230.32 2.07 -2.01 -0.48
14,139.00 88.99 1.03 10,925.37 3,323.29 -158.37 3,324.26 0.56 0.35 -0.44
14,234.00 89.25 0.40 10,926.83 3,418.27 -157.18 3,419.23 0.72 0.27 -0.66
14,328.00 89.90 0.00 10,927.53 3,512.26 -156.86 3,513.23 0.81 0.69 -0.43
14,421.00 89.76 359.56 10,927.80 3,605.26 -157.21 3,606.23 0.50 -0.15 -0.47

14,515.00 89.28 358.68 10,928.59 3,699.25 -158.66 3,700.22 1.07 -0.51 -0.94
14,609.00 89.57 358.46 10,929.53 3,793.21 -161.00 3,794.20 0.39 0.31 -0.23
14,703.00 90.14 357.64 10,929.77 3,887.16 -164.20 3,888.16 1.06 0.61 -0.87
14,797.00 91.07 359.20 10,928.78 3,981.11 -166.79 3,982.13 1.93 0.99 1.66
14,891.00 91.31 359.20 10,926.83 4,075.08 -168.10 4,076.11 0.26 0.26 0.00

14,985.00 90.72 0.14 10,925.16 4,169.06 -168.65 4,170.09 1.18 -0.63 1.00
15,080.00 88.86 359.63 10,925.51 4,264.06 -168.84 4,265.09 2.03 -1.96 -0.54
15,175.00 89.36 359.14 10,926.98 4,359.04 -169.86 4,360.07 0.74 0.53 -0.52
15,269.00 88.82 359.33 10,928.48 4,453.02 -171.11 4,454.06 0.61 -0.57 0.20
15,364.00 88.94 358.57 10,930.33 4,547.99 -172.85 4,549.03 0.81 0.13 -0.80

15,459.00 89.16 357.69 10,931.91 4,642.92 -175.95 4,643.99 0.95 0.23 -0.93
15,554.00 88.15 358.35 10,934.14 4,737.84 -179.23 4,738.92 1.27 -1.06 0.69

15,649.00 88.57 358.97 10,936.86 4,832.77 -181.45 4,833.87 0.79 0.44 0.65

15,743.00 88.96 359.55 10,938.88 4,926.74 -182.67 4,927.84 0.74 0.41 0.62
15,839.00 88.74 358.80 10,940.81 5,022.71 -184.05 5,023.82 0.81 -0.23 -0.78

15,934.00 89.09 0.18 10,942.61 5,117.69 -184.89 5,118.80 1.50 0.37 1.45
16,029.00 89.11 0.40 10,944.10 5,212.67 -184.41 5,213.78 0.23 0.02 0.23
16,124.00 89.92 0.07 10,944.91 5,307.67 -184.02 5,308.77 0.92 0.85 -0.35

16,218.00 89.98 0.50 10,944.99 5,401.67 -183.56 5,402.77 0.46 0.06 0.46

16,312.00 90.99 0.09 10,944.19 5,495.66 -183.07 5,496.76 1.16 1.07 -0.44
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Survey Report

Company: KAISER-FRANCIS OIL COMPANY

Project: Lea County, NM (NAD27) NMEZ

Site: Bell Lake Unit South

Well: #219A

Wellbore: ST1

Design: ST 1

Local Co-ordinate Reference: 

TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method: 

Database:

Well #219A

RKB @ 3655.00usft (Rig KB = 23') 

RKB @ 3655.00usft (Rig KB = 23’) 

Grid

Minimum Curvature

EDM 5000.14 Single User Db

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) o o (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)

16,406.00 89.37 0.37 10,943.90 5,589.66 -182.70 5,590.75 1.75 -1.72 0.30

16,501.00 89.66 359.54 10,944.70 5,684.65 -182.77 5,685.74 0.93 0.31 -0.87

16,595.00 88.04 359.34 10,946.59 5,778.63 -183.69 5,779.72 1.74 -1.72 -0.21

16,689.00 88.64 0.40 10,949.31 5,872.59 -183.90 5,873.68 1.30 0.64 1.13

16,783.00 89.39 0.17 10,950.93 5,966.57 -183.43 5,967.65 0.83 0.80 -0.24

16,877.00 89.09 0.65 10,952.17 6,060.56 -182.76 6,061.64 0.60 -0.32 0.51

16,971.00 89.39 0.40 10,953.42 6,154.55 -181.90 6,155.62 0.42 0.32 -0.27

17,065.00 88.26 1.13 10,955.35 6,248.52 -180.65 6,249.58 1.43 -1.20 0.78

17,160.00 88.63 1.64 10,957.93 6,343.45 -178.35 6,344.50 0.66 0.39 0.54

17,253.00 88.96 1.17 10,959.88 6,436.40 -176.07 6,437.43 0.62 0.35 -0.51

17,348.00 89.11 0.21 10,961.48 6,531.38 -174.93 6,532.40 1.02 0.16 -1.01

17,442.00 89.27 359.37 10,962.81 6,625.37 -175.27 6,626.39 0.91 0.17 -0.89

17,536.00 88.61 0.68 10,964.55 6,719.35 -175.23 6,720.37 1.56 -0.70 1.39

17,630.00 88.62 0.36 10,966.82 6,813.32 -174.38 6,814.33 0.34 0.01 -0.34

17,724.00 88.90 359.75 10,968.86 6,907.30 -174.29 6,908.30 0.71 0.30 -0.65

17,818.00 88.91 358.73 10,970.65 7,001.27 -175.53 7,002.28 1.08 0.01 -1.09

17,913.00 87.98 359.78 10,973.23 7,096.23 -176.77 7,097.24 1.48 -0.98 1.11

18,007.00 88.39 359.92 10,976.21 7,190.18 -177.01 7,191.19 0.46 0.44 0.15

18,102.00 88.81 359.00 10,978.53 7,285.14 -177.91 7,286.16 1.06 0.44 -0.97

18,197.00 88.71 1.09 10,980.58 7,380.12 -177.84 7,381.13 2.20 -0.11 2.20

18,292.00 88.76 1.02 10,982.68 7,475.08 -176.09 7,476.08 0.09 0.05 -0.07

18,386.00 89.18 0.85 10,984.37 7,569.05 -174.55 7,570.04 0.48 0.45 -0.18

18,481.00 89.56 0.54 10,985.42 7,664.04 -173.40 7,665.02 0.52 0.40 -0.33

18,576.00 90.05 0.02 10,985.74 7,759.03 -172.94 7,760.01 0.75 0.52 -0.55

18,671.00 88.29 0.47 10,987.12 7,854.02 -172.53 7,854.99 1.91 -1.85 0.47

18,750.00 88.43 0.04 10,989.38 7,932.99 -172.18 7,933.95 0.57 0.18 -0.54

Final MWD Survey: 18750.00' MD, 10989.38' TVD

18,821.98 88.43 0.04 10,991.35 8,004.94 -172.13 8,005.91 0.00 0.00 0.00

PBHL(BLS#219A)

18,822.00 88.43 0.04 10,991.35 8,004.96 -172.13 8,005.93 0.00 0.00 0.00

BHL: 18822.00' MD, 10991.35' TVD, 88.43° INC, 0.04° AZ, 8004.96' +N/-S, -172.13' +E/-W, 8005.93' VS - 387 FWL / 330' FNL

Design Annotations

Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(usft) (usft) (usft) (usft) Comment

10,244.00 10,238.32 -161.23 -152.67 KOP: 10244.00' MD, 10238.32' TVD

11,348.00 10,935.81 533.18 -132.41 EOC: 11348.00' MD, 10935.81' TVD, 89.74° INC, 357.92° AZ, 534.05' VS

18,750.00 10,989.38 7,932.99 -172.18 Final MWD Survey: 18750.00' MD, 10989.38' TVD

18,822.00 10,991.35 8,004.96 -172.13 BHL: 18822.00' MD, 10991.35' TVD, 88.43° INC, 0.04° AZ, 8004.96' +N/-S, -17:

18,822.00 10,991.35 8,004.96 -172.13 387 FWL / 330' FNL

Checked By: Approved By: Date:
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