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

Attn: Kanicia Castillo

RE: Queso State No 006H

Please find enclosed a copy of the survey from O' to 8800' ran on the above 
referenced well.

Sincerely,

Keith Haveika 
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This instrument was acknowledged before me on the 
A.D., 2015, by Keith Haveika.
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SURVEY

INTERNATIONAL

I Jason Wilson certify that I am employed by Vaughn Energy Services. That I did on the day(s) 
of 09/24/15 through 09/24/15 conduct or supervise the taking of a Ha Gyro survey from a
depth of _____ 0 feet to a depth of 8800 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 Concho for the

Queso State_______________ Well# 006HAPI # 30-025-42741
in LeaCounty / 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



COG Operating LLC
Lea County, NM (NAD27 NME)

Queso State

#6H

OH

Survey: MWD #1

Survey Report - Geographic
02 October, 2015



Wellplanning
Survey Report - Geographic

Company: COG Operating LLC Local Co-ordinate Reference: Well #6H

Project: Lea County, NM (NAD27 NME) TVD Reference: WELL @ 3659 Ousft (20' KB)

Site: Queso State MD Reference: WELL @ 3659 Ousft (20' KB)

Well: #6H North Reference: Grid

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: EDM 5000.1 Single User Db

Project Lea County, NM (NAD27 NME)

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 Queso State

Site Position: Northing: 457,175.20 usft Latitude: 32° 15' 17.563 N

From: Map Easting: 720,457.30 usft Longitude: 103° 37' 12.709 W

Position Uncertainty: 5.0 usft Slot Radius: 13-3/16 " Grid Convergence: 0.38 °

Well #6H

Well Position +N/-S 0.0 usft Northing: 457,175.20 usft Latitude: 32° 15' 17.563 N

+E/-W 0.0 usft Easting: 720,457.30 usft Longitude: 103° 37'12.709 W

Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 3,639.0 usft

Wellbore OH

Magnetics Model Name Sample Date Declination

C)

IGRF2010 9/15/2015

Dip Angle

n
60.10

Field Strength 

(nT)

48,203

Design OH

Audit Notes:

Version: 1.0

Vertical Section:

Phase: ACTUAL Tie On Depth: 0 0

Depth From (TVD) +N/-S +E/-W Direction

(usft) (usft) (usft) n
0.0 0.0 0.0 358.45

Survey Program Date 10/2/2015

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

50.0 8,800.0 GYRO (OH) CB-GYRO-MS Camera based gyro multishot

8,922.0 13,945.0 MWD#1 (OH) MWD MWD - Standard

Survey

Measured

Depth
(usft)

Inclination

n

Azimuth

O

Vertical

Depth
(usft)

+N/-S

(usft)

+E/-W

(usft)

Map
Northing

(usft)

Map
Easting

(usft) Latitude Longitude

8,800.0 0.98 218.42 8,796.8 -18.2 92.8 457,156.98 720,550.14 32° 15' 17.377 N 103° 37' 11.629 W

8,922.0 1.10 234.10 8,918 8 -19.7 91.2 457,155.47 720,548 54 32° 15' 17.362 N 103° 37' 11 648 W

8,954.0 1 00 241.60 8,950.8 -20.0 90.7 457,155.16 720,548.05 32° 15' 17.359 N 103° 37'11.653 W

8,986.0 1 00 276.90 8,982.8 -20.1 90.2 457,155.06 720,547.52 32° 15' 17.358 N 103° 37'11.659 W

9,017.0 1.30 317.30 9,013.8 -19 8 89.7 457,155.35 720,547.02 32° 15' 17.361 N 103° 37' 11.665 W

9,049.0 2.20 343.00 9,045.7 -19.0 89.3 457,156.21 720,546.59 32° 15'17.370 N 103° 37' 11.670 W

9,081.0 3.00 355.50 9,077.7 -17.6 89.0 457,157.63 720,546.34 32° 15'17 384 N 103° 37'11.673 W

9,113.0 3.50 355.40 9,109.7 -15.8 88.9 457,159.44 720,546.20 32° 15' 17.401 N 103° 37'11.674 W

9,145.0 5.10 352.30 9,141.6 -13.4 88.6 457,161.82 720,545.93 32° 15' 17.425 N 103° 37' 11.677 W

9,176.0 10.70 354.70 9,172.3 -9.1 88.2 457,166.06 720,545.48 32° 15' 17.467 N 103° 37' 11.682 W

9,208.0 16 00 351.20 9,203.4 -1.8 87.2 457,173.38 720,544.53 32° 15' 17.540 N 103° 37' 11.693 W

10/2/2015 11:30:01AM Page 2 COMPASS 5000 1 Build 65



Wellplanning
Survey Report - Geographic

Company:

Project:

Site:

Well:

Wellbore:

Design:

COG Operating LLC

Lea County, NM (NAD27 NME)

Queso State

#6H

OH

OH

Local Co-ordinate Reference:

TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:

Database:

Well #6H

WELL @ 3659.0usft (20' KB) 

WELL @ 3659.0usft (20' KB)

Grid

Minimum Curvature

EDM 5000.1 Single User Db

Survey

Measured Vertical Map Map

Depth Inclination Azimuth Depth +N/-S +E/-W Northing Easting
(usft) n o (usft) (usft) (usft) (usft) (usft) Latitude Longitude

9,240.0 21.70 350.60 9,233.7 8.4 85 6 457,183.58 720,542.89 32° 15' 17.641 N 103° 37'11.711 W

9,272.0 27.00 350.40 9,262.8 21.4 83.4 457,196.59 720,540.71 32° 15' 17.769 N 103° 37' 11.736 W

9,304.0 31.80 350.60 9,290.7 36.9 80 8 457,212.08 720,538 12 32° 15' 17.923 N 103° 37'11.764 W

9,335.0 36.00 350.60 9,316.4 53.9 78.0 457,229.13 720,535.30 32° 15'18.092 N 103° 37'11.796 W

9,367.0 39.70 350.70 9,341.7 73.3 74.8 457,248.50 720,532.11 32° 15'18.284 N 103° 37' 11.832 W

9,399.0 43.90 350.40 9,365.5 94.3 71.3 457,269.54 720,528.60 32° 15' 18.492 N 103° 37'11.871 W

9,430.0 48.30 349.60 9,387.0 116.3 674 457,291.53 720,524.72 32° 15' 18.710 N 103° 37'11.914 W

9,462.0 52.40 348.10 9,407.4 140.5 62.7 457,315.69 720,519.95 32° 15' 18.949 N 103° 37'11 968 W

9,490.0 55.60 347.80 9,423 9 162.6 57 9 457,337.84 720,515.22 32° 15'19.169 N 103° 37’ 12.021 W

9,525.0 58.60 348.00 9,442.9 191.4 51.8 457,366.57 720,509.06 32° 15' 19.454 N 103° 37' 12.091 W

9,557.0 61.10 347.50 9,459.0 218.4 45.9 457,393.61 720,503.19 32° 15' 19.722 N 103° 37' 12.157 W

9,589.0 63.90 347.10 9,473.7 246.1 39 7 457,421.30 720,496.95 32° 15' 19.996 N 103° 37' 12.228 W

9,620.0 67.70 346.70 9,486.4 273.6 33 2 457,448.83 720,490.54 32° 15' 20.269 N 103° 37' 12.300 W

9,652.0 71.60 346.40 9,497.6 302.8 26.3 457,478.01 720,483.56 32° 15' 20.558 N 103° 37’ 12.379 W

9,684.0 75.80 345.60 9,506.5 332.6 18.8 457,507.80 720,476.13 32° 15' 20.853 N 103° 37’ 12 463 W

9,716.0 77.00 345.90 9,514.1 362.7 11.2 457,537.95 720,468.47 32° 15'21.152 N 103° 37' 12.550 W

9,747.0 77.50 346 40 9,520.9 392.1 3.9 457,567.30 720,461.24 32° 15'21.443 N 103° 37' 12.632 W

9,779.0 78.00 348.00 9,527.7 422.6 -3.0 457,597.80 720,454.31 32° 15'21.745 N 103° 37' 12.711 W

9,810.0 79.50 347.70 9,533.7 452.3 -9.4 457,627.52 720,447.91 32° 15' 22.040 N 103° 37’ 12.783 W

9,842.0 84.00 346.20 9,538.3 483.2 -16.5 457,658.36 720,440.76 32° 15' 22.346 N 103° 37’ 12.864 W

9,875.0 89.60 345.20 9,540.2 515.1 -24.7 457,690.28 720,432.62 32° 15' 22.662 N 103° 37'12.956 W

9,906.0 93.60 346.40 9,539.3 545.1 -32.3 457,720.31 720,425.02 32° 15' 22.960 N 103° 37' 13.042 W

9,970.0 94.10 349.20 9,535.0 607.5 -45.8 457,782.72 720,411.53 32° 15' 23.578 N 103° 37' 13.194 W

10,065.0 92.60 347.80 9,529.5 700.4 -64.7 457,875.64 720,392.62 32° 15' 24.499 N 103° 37' 13.407 W

10,160.0 91.60 348.50 9,526.0 793.4 -84.2 457,968.56 720,373.13 32° 15' 25.420 N 103° 37' 13.627 W

10,256.0 91.00 350.60 9,523.8 887.7 -101.6 458,062.93 720,355.72 32° 15' 26.355 N 103° 37' 13.823 W

10,351.0 90.70 353.60 9,522.4 981.8 -114.6 458,157.01 720,342.67 32° 15' 27.286 N 103° 37'13 967 W

10,446.0 89.00 356.10 9,522.6 1,076.4 -123.2 458,251.62 720,334.14 32° 15' 28.223 N 103° 37'14 059 W

10,541.0 89.80 357.60 9,523.6 1,171.3 -128.4 458,346.46 720,328.92 32° 15' 29.162 N 103° 37'14.113 W

10,636.0 91.00 1.00 9,523.0 1,266.2 -129.5 458,441.44 720,327.76 32° 15' 30.102 N 103° 37'14.119 W

10,732.0 91.90 1.80 9,520.5 1,362.2 -1272 458,537.38 720,330.10 32° 15'31.051 N 103° 37' 14.084 W

10,827.0 91.90 1.20 9,517.4 1,457.1 -124.7 458,632.29 720,332.59 32° 15'31.990 N 103° 37' 14.048 W

10,922.0 93.60 1.20 9,512.8 1,552.0 -122 7 458,727.16 720,334.58 32° 15' 32.929 N 103° 37' 14.018 W

11,017.0 92.50 0.70 9,507.8 1,646.8 -121.1 458,822.01 720,336.15 32° 15' 33.867 N 103° 37' 13.992 W
11,113.0 90.60 1.70 9,505.2 1,742.7 -119.1 458,917.95 720,338.16 32° 15'34.817 N 103° 37' 13 961 W

11,208.0 89.00 1.10 9,505.5 1,837.7 -116.8 459,012.92 720,340.48 32° 15' 35.756 N 103° 37' 13 927 W

11,303.0 89.50 0.90 9,506.8 1,932.7 -115.2 459,107.89 720,342.14 32° 15' 36.696 N 103° 37'13.900 W

11,398.0 90.30 0.90 9,506.9 2,027.7 -113.7 459,202.88 720,343.63 32° 15' 37.636 N 103° 37'13.875 W

11,493 0 90.90 0.90 9,505.9 2,122.7 -112.2 459,297.86 720,345.12 32° 15' 38.576 N 103° 37'13.851 W

11,588.0 91.50 0.70 9,503.9 2,217.6 -110.8 459,392.83 720,346,45 32° 15' 39.515 N 103° 37’13 828 W

11,683 0 89.10 040 9,503.4 2,312.6 -109.9 459,487.82 720,347.36 32° 15' 40.455 N 103° 37' 13.810 W

11,779.0 89.30 0.10 9,504.8 2,408.6 -109.5 459,583.81 720,347.78 32° 15'41.405 N 103° 37'13.798 W

11,874.0 90.00 0.10 9,505.4 2,503.6 -109.4 459,678.81 720,347.94 32° 15' 42.345 N 103° 37' 13.788 W

11,969.0 91.40 1.70 9,504.2 2,598.6 -107.9 459,773.78 720,349.44 32° 15' 43.285 N 103° 37' 13.764 W

12,064 0 92.50 1.30 9,501.0 2,693.5 -105.4 459,868.69 720,351.92 32° 15'44.224 N 103° 37’13.727 W

12,159.0 92.70 0.90 9,496.7 2,788.4 -1036 459,963.58 720,353.74 32° 15' 45.163 N 103° 37' 13.699 W

12,254.0 89.60 0.10 9,494.8 2,883.3 -102.7 460,058.54 720,354.57 32° 15' 46.102 N 103° 37’ 13.682 W

12,349.0 89.50 359.90 9,495.5 2,978.3 -102.7 460,153.54 720,354.57 32° 15' 47.042 N 103° 37' 13.674 W

12,444.0 92.00 359.80 9,494.3 3,073.3 -103.0 460,248.52 720,354.32 32° 15' 47.982 N 103° 37' 13.670 W

12,539.0 92.80 359.70 9,490.3 3,168.2 -103.4 460,343.44 720,353.91 32° 15' 48 922 N 103° 37'13.667 W

12,634.0 93.20 359.60 9,485.3 3,263.1 -104.0 460,438.31 720,353.33 32° 15' 49.860 N 103° 37' 13.667 W

12,729.0 91.50 359.40 9,481.4 3,358.0 -104.8 460,533.22 720,352.50 32° 15' 50.800 N 103° 37' 13.669 W

12,824.0 91.30 358 80 9,479.1 3,453.0 -106.3 460,628.18 720,351.01 32° 15'51.739 N 103° 37'13.679 W

12,920.0 92.40 358.70 9,476.0 3,548.9 -108.4 460,724.10 720,348.92 32° 15' 52.689 N 103° 37'13.696 W

13,015.0 91.20 358.70 9,473.0 3,643.8 -110.5 460,819.03 720,346.76 32° 15' 53.628 N 103° 37' 13.714 W
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Wellplanning
Survey Report - Geographic

Company: COG Operating LLC Local Co-ordinate Reference: Well #6H

Project: Lea County, NM (NAD27 NME) TVD Reference: WELL @ 3659.0usft (20' KB)

Site: Queso State MD Reference: WELL @ 3659.0usft (20' KB)

Well: #6H North Reference: Grid

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: EDM 5000.1 Single User Db

Survey

Measured Vertical Map Map

Depth Inclination Azimuth Depth +N/-S +E/-W Northing Easting

(usft) C) C) (usft) (usft) (usft) (usft) (usft) Latitude Longitude

13,110.0 89.50 356.90 9,472.4 3,738.8 -114.2 460,913.95 720,343.12 32° 15' 54.568 N 103° 37’ 13.749 W

13,205.0 90.40 358.40 9,472.5 3,833.7 -118.1 461,008.87 720,339.22 32° 15' 55.507 N 103° 37' 13.787 W

13,300.0 90.40 358.00 9,471.8 3,928.6 -121.1 461,103.82 720,336.24 32° 15' 56.447 N 103° 37' 13.814 W
13,395.0 92.30 358.40 9,4696 4,023.5 -124.0 461,198.74 720,333.25 32° 15' 57.387 N 103° 37' 13.842 W

13,490.0 93.90 358.20 9,464.5 4,118.4 -126.9 461,293.56 720,330.44 32° 15' 58.325 N 103° 37'13.867 W
13,584.0 92.90 359.10 9,458.9 4,212.2 -129.1 461,387.36 720,328.23 32° 15' 59.253 N 103° 37' 13.886 W

13,680.0 90.20 359.20 9,456.3 4,308.1 -130.5 461,483.31 720,326.81 32° 16’ 0.203 N 103° 37' 13.895 W

13,775.0 93.90 0.40 9,452.9 4,403.0 -130.8 461,578.23 720,326.47 32° 16' 1.142 N 103° 37' 13.891 W

13,945.0 93.90 0.40 9,441.3 4,572.6 -129.6 461,747.83 720,327.66 32° 16' 2.821 N 103° 37' 13.864 W

PBHL (QS#6H)

Checked By: Approved By: Date:
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[HOBBS OCDj 

i JAN 1 5 2016
OPERATOR: COG Operating, I I ffCEIV!£.

WELL/LEASE: Queso State 6H
COUNTY: Lea Co., New Mexico

SecJS, T 23S, R 32E

STATE OF NEW MEXICO
DEVIATION REPORT

Depth Deviation Depth Deviation

436 1/2 5,479 1 1/4
738 1/2 6,138 3/4

1,196 3/4 6,520 1/2
1,662 1 1/2 6,901 1/4
2,043 1/4 7,472 1
2,421 1/2 7,853 3/4
2,990 3/4 8,233 3/4
3,363 2 1/2 8,613 1
3,840 2 1/2 8,804 1
4,220 3
4,411 3 1/2
4,976 3 3/4

Patriot Drilling, LLC

M. Leroy Peterson, Executive Vice-President

The foregoing instrument was acknowledged before me on this 12th day of October, 2015 
by M. Leroy Peterson, Executive Vice-President of Patriot Drilling, LLC.

My Commission Expires: 02/01/2019

iiu.K*;
if
i\

LORI TERESA ROWAN
Notary Public, state of Texas

My Commission Expires

pebruafyOT2Div

303 W. Wall St. Ste. 2201 • P.O. Box 1610 • Midland, Texas 79702 • 432-686-2780 • Fax 432-686-8800


