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Received

State of New Mexico 
County of Lea

I, Donald D. Mason, certify that: I am employed by Terra Directional Services LLC; that I did on the day(s) 
of 05/16/2016 through 05/25/2016 conduct or supervise the taking of a MWD survey from a depth of 2444 
feet to a depth of 11796 feet; that the data is true, correct, complete and within the limitations of the tool 
as set forth by Terra Directional Services LLC; that I am authorized and qualified to make this report; that 
this survey was conducted at the request of COG Operating LLC for the Pan Head Fee #13H Well API 
30-025-42818 in Lea County, New Mexico; and that I have reviewed this report and find that it conforms 
to the principles and procedures as set forth by Terra Directional Services LLC.

—-

Donald D. Mason 
President

State of Texas 
County of T3uT*Og-h

Before me, a notary public, on this day personally appeared. X>or>c4ci mosorv known to 
me to be the person whose name is subscribed to the foregoing document and, being by me first duly 
sworn, declared that the statements therein contained are true and correct.

Notary Public's Signature
0£»0ftAH L. MASON 

My Comatision Expkn 
February 20,2010

1250 N.E. Loop 410, Suite 500 San Antonio, Texas 78209 (210) 569-7129
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RECEIVED

COG Operating LLC ——

Lea County, NM (NAD-27 2015)
Pan Head Fee #13H 
API #: 30-025-42818
SHL: 245' FNL, 1770’ FWL, Sec 11, T17S, R32E, Unit C 

PP: 330’ FNL, 1662' FWL, Sec 11, T17S, R32E, Unit C 

BHL: 964' FNL, 1665' FWL, Sec 14, T17S, R32E, Unit C

Design: BHL: 966' FNL, 1668' FWL, Sec 14, T17S, R32E, Unit C

Standard Survey Report

26 May, 2016



Survey Report

Company:

Project:

Site:
Well:

Wellbore:

Design:

COG Operating LLC

Lea County, NM (NAD-27 2015)

Pan Head Fee#13H
SHL: 245' FNL, 1770' FWL, Sec 11, T17S,
R32E, Unit C
BHL: 966' FNL, 1668' FWL, Sec 14, T17S,
R32E, Unit C
BHL: 966’ FNL, 1668' FWL, Sec 14, T17S,
R32E, Unit C

Local Co-ordinate Reference:

TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method:

Database:

Site Pan Head Fee #13H

KB @ 4175.00usft (Patriot 6)

KB @ 4175.00usft (Patriot 6)
Grid

Minimum Curvature

EDM 5000.1 Single User Db

Project Lea County, NM (NAD-27 2015)

Map System:
Geo Datum:
Map Zone:

US State Plane 1927 (Exact solution)
NAD 1927 (NADCON CONUS)

New Mexico East 3001

System Datum: Mean Sea Level

Site Pan Head Fee #13H

Site Position: Northing: 675,469.00 usft Latitude: 32° 51' 19.939 N
From: Map Easting: 682,379.70 usft Longitude: 103"44' 21.932 W

Position Uncertainty: 0.00 usft Slot Radius: 13.20 in Grid Convergence: 0.32 •

Well SHL: 245' FNL, 1770' FWL, Sec 11, T17S, R32E, Unite

Well Position +N/-S 0.00 usft Northing: 675,469.00 usft Latitude: 32- 51' 19.939 N

+E/-W 0.00 usft Easting: 682,379.70 usft Longitude: 103° 44'21.932 W

Position Uncertainty 0.00 usft Wellhead Elevation: 0.00 usft Ground Level: 4,157.00 usft

Wellbore BHL: 966' FNL, 1668' FWL, Sec 14, T17S, R32E, Unit C

Magnetics Model Name Sample Date Declination
n

Dip Angle
C)

Field Strength 
(nT)

IGRF2015 4/29/2016 7.20 60.63 48,407

Design BHL: 966' FNL, 1668' FWL, Sec 14, T17S, R32E, Unit C

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) o

0.00 0.00 0.00 180.64

Survey Program Date 5/26/2016

From To
(usft) (usft) Survey (Wellbore) Tool Name Description

100.00 2,309.00 VES Gyro #1 (BHL: 966' FNL, 1668' FWL, VES-ISCWSA-GYRO-3 Biaxial Semi-Cont. Gyro

2,444.00 11,796.00 TDS MWD #2 (BHL: 966' FNL, 1668' FWL MWD MWD - Standard

Survey

Measured
Depth
(usft)

Inclination
n

Azimuth
n

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

fdOOusft)

Build
Rate

f7100usft)

Turn
Rate

(°/100usft)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100.00 0.27 218.12 100.00 -0.19 -0.15 0.19 0.27 0.27 0.00
200.00 0.33 230.52 200.00 -0.55 -0.51 0.56 0.09 0.06 12.40
300.00 0.43 209.78 300.00 -1.06 -0.92 1.07 0.17 0.10 -20.74
400.00 0.45 195.97 399.99 -1.77 -1.22 1.78 0.11 0.02 -13.81

500.00 0.22 220.75 499.99 -2.29 -1.45 2.30 0.27 -0.23 24.78
600.00 0.14 70.93 599.99 -2.39 -1.46 2.41 0.35 -0.08 -149.82
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Company: COG Operating LLC Local Co-ordinate Reference: Site Pan Head Fee #13H

Project: Lea County, NM (NAD-27 2015) TVD Reference: KB @ 4175.00usft (Patriot 6)

Site: Pan Head Fee #13H MD Reference: KB @ 4175.00usft (Patriot 6)
Well: SHL: 245' FNL, 1770’ FWL, Sec 11, T17S,

R32E, Unit C
North Reference: Grid

Wellbore: BHL: 966’ FNL, 1668' FWL, Sec 14, T17S,
R32E, Unit C

Survey Calculation Method: Minimum Curvature

Design: BHL: 966' FNL, 1668' FWL, Sec 14, T17S,
R32E, Unit C

Database: EDM 5000.1 Single UserDb

Survey

Measured
Depth Inclination
(usft) (•)

Azimuth

n

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg Build
Rate Rate

(•/100usft) (°/100usft)

Turn
Rate

("/lOOusft)

700.00 0.23 269.80 699.99 -2.36 -1.54 2.37 0.37 0.09 -161.13
800.00 0.14 183.51 799.99 -2.48 -1.75 2.50 0.26 -0.09 -86.29
900.00 0.21 19.21 899.99 -2.43 -1.70 2.45 0.35 0.07 -164.30

1,000.00 0.13 20.79 999.99 -2.15 -1.60 2.17 0.08 -0.08 1.58
1,100.00 0.09 123.87 1,099.99 -2.09 -1.49 2.10 0.17 -0.04 103.08
1,200.00 0.28 257.68 1,199.99 -2.18 -1.67 2.20 0.35 0.19 133.81
1,300.00 0.26 351.26 1,299.99 -2.01 -1.94 2.03 0.39 -0.02 93.58
1,400.00 0.05 188.53 1,399.99 -1.83 -1.98 1.85 0.31 -0.21 -162.73

1,500.00 0.36 263.35 1,499.99 -1.91 -2.30 1.93 0.35 0.31 74.82
1,600.00 0.29 281.24 1,599.99 -1.89 -2.86 1.93 0.12 -0.07 17.89
1,700.00 0.22 332.56 1,699.99 -1.67 -3.20 1.71 0.23 -0.07 51.32
1,800.00 0.01 214.02 1,799.99 -1.51 -3.29 1.55 0.22 -0.21 -118.54
1,900.00 0.20 73.06 1,899.98 -1.47 -3.13 1.50 0.21 0.19 -140.96

2,000.00 0.15 351.07 1,999.98 -1.29 -2.98 1.32 0.23 -0.05 -81.99
2,100.00 0.27 25.42 2,099.98 -0.95 -2.90 0.98 0.17 0.12 34.35
2,200.00 0.71 55.71 2,199.98 -0.38 -2.29 0.41 0.50 0.44 30.29
2,309.00 0.66 93.42 2,308.97 -0.04 -1.10 0.05 0.41 -0.05 34.60

TIE-IN to VES Gyro
2,444.00 1.00 80.40 2,443.96 0.11 0.83 -0.12 0.29 0.25 -9.64

First TDS MWD Survey

2,539.00 2.20 42.30 2,538.92 1.60 2.88 -1.63 1.62 1.26 -40.11
2,634.00 3.60 11.30 2,633.80 5.87 4.69 -5.92 2.16 1.47 -32.63
2,729.00 3.60 352.80 2,728.62 11.75 4.90 -11.81 1.22 0.00 -19.47
2,824.00 4.70 314.70 2,823.39 17.45 1.76 -17.47 3.05 1.16 -40.11
2,920.00 4.60 310.70 2,919.07 22.73 -3.95 -22.68 0.35 -0.10 -4.17

3,015.00 4.40 304.70 3,013.78 27.29 -9.84 -27.18 0.54 -0.21 -6.32
3,110.00 4.40 327.00 3,108.51 32.42 -14.82 -32.25 1.79 0.00 23.47
3,205.00 4.20 332.10 3,203.24 38.55 -18.43 -38.34 0.45 -0.21 5.37
3,300.00 3.80 308.70 3,298.01 43.59 -22.52 -43.34 1.76 -0.42 -24.63
3,395.00 3.80 302.80 3,392.80 47.27 -27.62 -46.95 0.41 0.00 -6.21

3,490.00 3.30 319.30 3,487.62 51.04 -32.05 -50.68 1.19 -0.53 17.37
3,585.00 4.40 319.20 3,582.41 55.88 -36.21 -55.47 1.16 1.16 -0.11
3,681.00 4.20 314.80 3,678.14 61.14 -41.11 -60.68 0.40 -0.21 -4.58
3,776.00 3.80 307.50 3,772.91 65.51 -46.08 -64.99 0.68 -0.42 -7.68
3,871.00 4.40 332.80 3,867.67 70.67 -50.24 -70.10 1.99 0.63 26.63

3,966.00 4.30 335.50 3,962.40 77.15 -53.39 -76.55 0.24 -0.11 2.84
4,061.00 4.10 336.10 4,057.14 83.49 -56.24 -82.86 0.22 -0.21 0.63
4,156.00 4.10 337.10 4,151.90 89.73 -58.94 -89.06 0.06 0.00 1.05
4,252.00 5.20 317.70 4,247.59 96.11 -63.20 -95.40 1.98 1.15 -20.21
4,344.00 5.90 314.60 4,339.16 102.51 -69.37 -101.73 0.83 0.76 -3.37

4,439.00 5.20 314.30 4,433.71 108.95 -75.93 -108.09 0.74 -0.74 -0.32
4,534.00 4.40 315.40 4,528.38 114.55 -81.57 -113.63 0.85 -0.84 1.16
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Company: COG Operating LLC

Project Lea County, NM (NAD-27 2015)

Site: Pan Head Fee #13H
Well: SHL: 245' FNL, 1770' FWL, Sec 11, T17S,

R32E, Unit C
Wellbore: BHL: 966' FNL, 1668' FWL, Sec 14, T17S,

R32E, Unit C
Design: BHL: 966' FNL, 1668' FWL, Sec 14, T17S,

R32E, Unit C

Local Co-ordinate Reference:

TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method:

Database:

Site Pan Head Fee #13H

KB @ 4175.00usft (Patriot 6)

KB @ 4175.00usft (Patriot 6) 
Grid

Minimum Curvature

EDM 5000.1 Single User Db

Survey

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

4,629.00 4.50 319.20 4,623.09 119.96 -86.56 -118.99 0.33 0.11 4.00
4,725.00 3.80 326.10 4,718.84 125.46 -90.80 -124.43 0.89 -0.73 7.19

4,820.00 3.90 324.20 4,813.62 130.69 -94.44 -129.63 0.17 0.11 -2.00

4,915.00 2.80 327.30 4,908.46 135.26 -97.59 -134.16 1.17 -1.16 3.26

5,010.00 1.80 341.40 5,003.36 138.63 -99.32 -137.51 1.20 -1.05 14.84

5,106.00 0.90 321.70 5,099.36 140.65 -100.27 -139.52 1.04 -0.94 -20.52

5,201.00 0.40 228.40 5,194.35 141.01 -100.98 -139.88 1.06 -0.53 -98.21

5,296.00 0.60 200.30 5,289.35 140.33 -101.40 -139.19 0.33 0.21 -29.58

5,327.00 1.30 186.50 5,320.34 139.83 -101.49 -138.68 2.36 2.26 -44.52

5,359.00 3.10 184.60 5,352.32 138.60 -101.60 -137.46 5.63 5.63 -5.94
5,391.00 5.60 182.90 5,384.22 136.18 -101.75 -135.04 7.82 7.81 -5.31
5,422.00 8.10 180.70 5,415.00 132.49 -101.86 -131.34 8.11 8.06 -7.10
5,454.00 10.60 179.90 5,446.57 127.29 -101.88 -126.14 7.82 7.81 -2.50

5,486.00 13.50 178.10 5,477.86 120.61 -101.75 -119.47 9.14 9.06 -5.63

5,518.00 17.00 177.70 5,508.73 112.20 -101.44 -111.06 10.94 10.94 -1.25

5,550.00 20.60 179.80 5,539.02 101.89 -101.23 -100.76 11.45 11.25 6.56
5,581.00 23.90 183.90 5,567.71 90.17 -101.64 -89.03 11.76 10.65 13.23
5,613.00 25.50 188.40 5,596.78 76.89 -103.09 -75.73 7.71 5.00 14.06

5,645.00 28.40 188.50 5,625.31 62.54 -105,22 -61.36 9.06 9.06 0.31

5,677.00 32.00 186.00 5,652.96 46.58 -107.23 -45.38 11.91 11.25 -7.81

5,708.00 35.60 183.40 5,678.72 29.40 -108.62 -28.18 12.51 11.61 -8.39
5,740.00 39.40 180.60 5,704.10 9.93 -109.28 -8.71 13.01 11.88 -8.75
5,771.00 43.70 179.10 5,727.30 -10.62 -109.22 11.84 14.24 13.87 -4.84

5,803.00 48.00 178.20 5,749.58 -33.57 -108.67 34.78 13.59 13.44 -2.81

5,835.00 52.20 178.10 5,770.10 -58.10 -107.88 59.30 13.13 13.13 -0.31
5,867.00 56.40 178.40 5,788.77 -84.07 -107.08 85.26 13.15 13.13 0.94
5,868.75 56.65 178.41 5,789.74 -85.53 -107.04 86.72 14.07 14.06 0.65

As-Drilled PP
5,899.00 60.90 178.60 5,805.42 -111.38 -106.37 112.56 14.07 14.06 0.62

5,930.00 66.30 178.40 5,819.19 -139.13 -105.64 140.30 17.43 17.42 -0.65
5,962.00 72.80 177.90 5,830.37 -169.08 -104.67 170.24 20.37 20.31 -1.56

5,999.00 80.50 177.40 5,838.91 -205.02 -103.20 206.16 20.85 20.81 -1.35

6,031.00 84.70 177.80 5,843.03 -236.72 -101.87 237.84 13.18 13.13 1.25

6,062.00 87.40 178.60 5,845.16 -267.63 -100.90 268.74 9.08 8.71 2.58

6,094.00 89.90 179.70 5,845.92 -299.61 -100.42 300.72 8.53 7.81 3.44

6,158.00 90.20 180.10 5,845.86 -363.61 -100.31 364.71 0.78 0.47 0.63

6,253.00 89.90 180.00 5,845.78 -458.61 -100.39 459.71 0.33 -0.32 -0.11

6,348.00 88.90 180.20 5,846.77 -553.61 -100.56 554.69 1.07 -1.05 0.21

6,443.00 89.00 180.30 5,848.51 -648.59 -100.97 649.68 0.15 0.11 0.11

6,538.00 88.70 178.90 5,850.42 -743.56 -100.31 744.64 1.51 -0.32 -1.47

6,633.00 89.10 179.80 5,852.24 -838.54 -99.23 839.60 1.04 0.42 0.95
6,728.00 90.00 180.60 5,852.99 -933.53 -99.56 934.59 1.27 0.95 0.84
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Survey Report

Company: COG Operating LLC Local Co-ordinate Reference: Site Pan Head Fee #13H

Project: Lea County, NM (NAD-27 2015) TVD Reference: KB @ 4175.00usft (Patriot 6)

Site: Pan Head Fee #13H MD Reference: KB @ 4175.00usft (Patriot 6)
Well: SHL: 245' FNL, 1770' FWL, Sec 11, T17S,

R32E, Unit C
North Reference: Grid

Wellbore: BHL: 966' FNL, 1668' FWL, Sec 14, T17S,
R32E, Unit C

Survey Calculation Method: Minimum Curvature

Design: BHL: 966' FNL, 1668' FWL, Sec 14, T17S,
R32E, Unit C

Database: EDM 5000.1 Single User Db

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth
(usft)

Inclination

C)
Azimuth

n
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Section
(usft)

Rate
(7100usft)

Rate
(7100usft)

Rate
(VIOOusft)

6,823.00 89.20 179.10 5,853.65 -1,028.53 -99.32 1,029.57 1.79 -0.84 -1.58
6,919.00 89.20 179.10 5,854.99 -1,124.51 -97.81 1,125.53 0.00 0.00 0.00

7,014.00 89.70 179.80 5,855.91 -1,219.50 -96.90 1,220.50 0.91 0.53 0.74
7,109.00 90.80 180.00 5,855.49 -1,314.50 -96.73 1,315.49 1.18 1.16 0.21
7,204.00 90.50 178.50 5,854.41 -1,409.48 -95.49 1,410.46 1.61 -0.32 -1.58

7,299.00 90.20 178.40 5,853.83 -1,504.44 -92.92 1,505.39 0.33 -0.32 -0.11
7,394.00 90.00 179.00 5,853.67 -1,599.42 -90.76 1,600.33 0.67 -0.21 0.63

7,489.00 90.00 179.30 5,853.67 -1,694.41 -89.35 1,695.30 0.32 0.00 0.32

7,584.00 89.60 179.60 5,854.00 -1,789.40 -88.44 1,790.28 0.53 -0.42 0.32
7,680.00 90.70 179.30 5,853.75 -1,885.39 -87.52 1,886.25 1.19 1.15 -0.31
7,775.00 90.90 179.80 5,852.42 -1,980.38 -86.77 1,981.23 0.57 0.21 0.53
7,870.00 91.00 178.70 5,850.85 -2,075.36 -85.53 2,076.19 1.16 0.11 -1.16

7,965.00 91.10 178.80 5,849.10 -2,170.32 -83.46 2,171.12 0.15 0.11 0.11
8,061.00 90.80 179.20 5,847.51 -2,266.29 -81.78 2,267.06 0.52 -0.31 0.42
8,156.00 90.10 179.30 5,846.77 -2,361.28 -80.54 2,362.03 0.74 -0.74 0.11
8,251.00 89.90 179.70 5,846.77 -2,456.28 -79.71 2,457.01 0.47 -0.21 0.42

8,346.00 90.60 180.50 5,846.35 -2,551.27 -79.88 2,552.01 1.12 0.74 0.84

8,442.00 90.40 181.10 5,845.51 -2,647.26 -81.22 2,648.00 0.66 -0.21 0.63
8,537.00 91.10 180.40 5,844.27 -2,742.24 -82.46 2,742.99 1.04 0.74 -0.74
8,597.00 90.80 180.50 5,843.28 -2,802.23 -82.93 2,802.98 0.53 -0.50 0.17

8,660.00 90.20 180.10 5,842.73 -2,865.23 -83.26 2,865.98 1.14 -0.95 -0.63
8,755.00 89.70 179.40 5,842.81 -2,960.23 -82.85 2,960.97 0.91 -0.53 -0.74

8,851.00 89.60 180.00 5,843.40 -3,056.22 -82.34 3,056.95 0.63 -0.10 0.63
8,946.00 89.00 179.80 5,844.56 -3,151.22 -82.18 3,151.94 0.67 -0.63 -0.21

9,042.00 89.10 180.20 5,846.15 -3,247.20 -82.18 3,247.92 0.43 0.10 0.42
9,137.00 89.30 181.30 5,847.47 -3,342.18 -83.42 3,342.91 1.18 0.21 1.16
9,232.00 89.20 179.20 5,848.72 -3,437.17 -83.84 3,437.89 2.21 -0.11 -2.21

9,328.00 89.50 178.90 5,849.81 -3,533.15 -82.24 3,533.85 0.44 0.31 -0.31

9,423.00 89.30 178.90 5,850.80 -3,628.13 -80.42 3,628.80 0.21 -0.21 0.00
9,518.00 89.20 179.60 5,852.05 -3,723.11 -79.18 3,723.76 0.74 -0.11 0.74
9,613.00 89.30 178.70 5,853.29 -3,818.09 -77.77 3,818.72 0.95 0.11 -0.95
9,708.00 90.90 179.90 5,853.12 -3,913.08 -76.61 3,913.69 2.11 1.68 1.26

9,804.00 91.50 179.30 5,851.11 -4,009.05 -75.94 4,009.65 0.88 0.63 -0.63

9,899.00 91.80 179.80 5,848.38 -4,104.01 -75.19 4,104.60 0.61 0.32 0.53
9,995.00 91.10 178.40 5,845.95 -4,199.97 -73.68 4,200.53 1.63 -0.73 -1.46

10,090.00 90.30 178.10 5,844.79 -4,294.91 -70.78 4,295.44 0.90 -0.84 -0.32
10,185.00 90.50 178.50 5,844.12 -4,389.87 -67.96 4,390.36 0.47 0.21 0.42

10,280.00 89.10 178.70 5,844.46 -4,484.84 -65.64 4,485.29 1.49 -1.47 0.21
10,375.00 89.80 179.40 5,845.37 -4,579.82 -64.07 4,580.25 1.04 0.74 0.74

10,470.00 90.00 180.30 5,845.53 -4,674.82 -63.82 4,675.24 0.97 0.21 0.95

10,565.00 90.00 179.50 5,845.53 -4,769.82 -63.65 4,770.23 0.84 0.00 -0.84
10,661.00 88.20 181.30 5,847.04 -4,865.80 -64.32 4,866.21 2.65 -1.88 1.88
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TDS
Survey Report

nasg-
Company: COG Operating LLC Local Co-ordinate Reference:

Project: Lea County. NM (NAD-27 2015) TVD Reference:

Site: Pan Head Fee #13H MD Reference:
Well: SHL: 245' FNL, 1770’ FWL, Sec 11, T17S,

R32E, Unit C
North Reference:

Wellbore: BHL: 966'FNL, 1668' FWL, Sec 14, T17S,
R32E, Unit C

Survey Calculation Method:

Design: BHL: 966' FNL, 1668' FWL, Sec 14. T17S,
R32E, Unit C

Database:

Survey

Site Pan Head Fee#13H 

KB @ 4175.00usrt (Patriot 6) 
KB @ 4175.00usft (Patriot 6) 
Grid

Minimum Curvature 

EDM 5000.1 Single User Db

Measured Vertical Vertical Dogleg Build Turn
Depth
(ustt)

Inclination
n

Azimuth
n

Depth
<u*«)

♦NFS 
(u» ft)

+EFW
(ustt)

Section
(ustt)

Rate
(•HOOusft)

Rate
(•/lOOusft)

Rate
(”/100usft)

10,756.00 89.60 181.30 5,848.67 -4,960.75 -66.48 4,961.18 1.47 1.47 0.00
10,851.00 90.20 182.00 5,849.03 -5,055.71 -89.21 5,056.17 0.97 0.63 0.74
10,946.00 90.30 180.70 5,848.62 -5,150.68 -71.45 5,151.16 1.37 0.11 -1.37
11,042.00 90.00 179.40 5,848.37 -5,246.68 -71.54 5,247.15 1.39 -0.31 -1.35
11,137.00 90.40 180.40 5,848.03 -5,341.68 -71.37 5,342.14 1.13 0.42 1.05

11,232.00 89.20 179.20 5,848.37 -5,436.67 -71.04 5,437.13 1.79 -1.26 -1.26
11,327.00 69.50 179.80 5,849.44 -5,531.86 -70.21 5,532.10 0.71 0.32 0.63
11,422.00 89.50 180.20 5,850.27 -5,626.66 -70.21 5,627.09 0.42 0.00 0.42
11,517.00 89.30 179.40 5,851.27 -5,721.65 -69.88 5,722.07 0.B7 -0.21 -0.84
11,613.00 89.50 180.00 5,852.27 -5,817.64 -69.38 5,818.06 0.66 0.21 0.63

11,708.00 89.60 180.60 5,853.02 -5,912.64 -69.87 5,913.05 0.64 0.11 0.63
Final MWD Survey

11,796.00 89.60 180.60 5,853.63 -6,000.63 -70.79 6,001.05 0.00 0.00 0.00
Protection to Blt/TD

Design Annotations

Measured Vertical Local Coordinates
Depth Depth ♦NFS ♦EFW
(ustt) (ustt) (ustt) (usft) Comment

2,309.00 2,308.97 -0.04 -1.10 TIE-IN to VES Gyro

2,444.00 2,443.96 0.11 0.83 First TDS MWD Survey

5,868.75 5,789.74 -85.53 -107.04 As-Drilled PP
11,708.00 5,853.02 -5,912.64 -69.87 Final MWD Survey

11,796.00 5,853.63 -6,000.63 -70.79 Projection to Bit/TD

Checked By: Approved By: Date: T-Aa/aoifc

DEBORAH L. MASON 
My CMmitulon EiRlm 

Ftbrvary 20,2019

m ^ ^ w
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May 20, 2016

Concho Resources, Inc.
One Concho Center ’>>
600 W. Illinois Avenue 
Midland, Texas 79701

Attn: Kanicia Castillo

RE: Pan Head Fee No 013H

Please find enclosed a copy of the survey from O' to 2309' ran on the above 
referenced well.

Keith I 
Operations

STATE OF TEXAS §
§

COUNTY OF NUECES §

This instrument was acknowledged before me on the 20th day of Ma; 
A.D., 2016, by Keith Havelka.

Sincer

VES Survey International
P.0. Box 261021, Corpus Christi, Texas 78426 
T (361) 767-0602 F (361) 767-0612

www.vessurvey.com
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SURVEY
INTERNATIONAL

I ______Adam Askew_____ certify that I am employed by VES Survey International. That I did on the day(s)
of 05/14/16 through 05/14/16 conduct or supervise the taking of a Rate Gyrosurvey from a
depth of 0.00 feet to a depth of 2,309.00 feet; that the data is true, correct, complete and 
within the limitations of the tool as set forth by Vaughn Energy Services, that I am authorized and qualified
to make this report; that this survey was conducted at the request of _____________ Conchofor the

Pan Head Fee_________________ Well# __________13HAPI# 30-025-42818
in Lea County / Parish New Mexico; and that I have reviewed this report and 
find that it conforms to the principles and procedures as set forth by Vaughn Energy Services

Vaughn Energy Services


