
OPERATOR:
WELL/LEASE:
COUNTY:

COG Operating, LLC 
SL East 30 Fed Com 2H 
Lea Co., New Mexico 
Sec. 19, T 19S, R 32E

- OZS-
STATE OF NEW MEXICO 

DEVIATION REPORT
Deoth Deviation Depth Deviation

601 1/2 4,626 1 1/2
1,177 1/4 5,003 1 1/4
1,556 1/4 5,382 3/4
1,935 3/4 5,761 3/4
2,314 3/4 6,043 1/2
2,502 3/4 6,422 1/2
3,003 1 6,893 1
3,542 1 1/4 7,176 1/2
3,906 1 3/4 7,553 3/4
4,221 1 1/4 7,928 1/4

Patriot Drilling, LLC

M. Leroy Peterson, Executive Vice-President

The foregoing instrument was acknowledged before me on this 27th day of January 2016 
by M. Leroy Peterson, Executive Vice-President of Patriot Drilling, LLC.

My Commission Expires: 02/01/2019

l0RI TERESA Rowan
I Notary Public. State of Texas

My Commission Expires
February 01,2019

Lori Tj. Rowar 
Notary Public foi^Ector Co., Texas

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



SURVEY
INTERNATIONAL

January 20, 2016

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

Attn: Kanicia Castillo

RE: SL East 30 Federal Com No 002H

Please find enclosed a copy of the survey from O' to 8557' ran on the above 
referenced well.

Sincen

Keith H&velka 
Operations

STATE OF TEXAS 

COUNTY OF NUECES

§
§
§

This instrument was acknowledged before me on the QD_ day 
A.D., 2016, by Keith Havelka.

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

www.vessurvey.com

JENNIFER ANN BYERLY
Notary Public, State of Texas

My Commission Expires
August 16, 2017
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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 01/17/16 through 01/17/16 conduct or supervise the taking of a Rate Gyrosurvey from a
depth of 0.00 feet to a depth of 8,557.00 feet; that the data is true, correct, complete and 
within the limitations of the tool as set forth by Vaughn Energy Sen/ices, that I am authorized and qualified
to make this report; that this survey was conducted at the request of _____________ Conchofor the

SL East 30 Fed Com Well# 2HAPI# 30-025-42524
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



COG Operating LLC
Lea County, NM (NAD27 NME)
SL East 30 Federal Com 
#2H

OH

Survey: MWD #1

Survey Report - Geographic
27 January, 2016



Wellplanning
Survey Report - Geographic

Company: COG Operating LLC Local Co-ordinate Reference: Well #2H

Project: Lea County, NM (NAD27 NME) TVD Reference: WELL @ 3581.7usft (Original Well Elev)

Site: SL East 30 Federal Com MD Reference: WELL @ 3581.7usft (Original Well Elev)
Well: #2H 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: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level
Geo Datum: NAD 1927 (NADCON CONUS)

Map Zone: New Mexico East 3001

Site SL East 30 Federal Com

Site Position:
From:
Position Uncertainty:

Map
3.0 usft

Northing:

Easting:
Slot Radius:

596,965.80 usft

664,737.60 usft
13-3/16 "

Latitude:
Longitude:
Grid Convergence:

32° 38' 24.075 N
103° 47' 53.395 W

0.29 °

Well #2H

Well Position +N/-S 0.0 usft Northing: 596,965.80 usft Latitude: 32° 38' 24.075 N

+E/-W 0.0 usft Easting: 664,737.60 usft Longitude: 103° 47' 53.395 W

Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 3,561.7 usft

Wellbore OH

Magnetics Model Name Sample Date Declination Dip Angle Field Strength
C) n (nT)

IGRF2015 12/26/2015 7.25 60.43 48,312

Design OH

Audit Notes:

Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0

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

0.0 0.0 0.0 178.19

Survey Program Date 1/27/2016

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

100.0 8,557.0 GYRO (OH) NS-GYRO-MS North sensing gyrocompassing m/s
8,708 0 14,545.0 MWD #1 (OH) MWD MWD- Standard

Survey

Measured Vertical Map Map
Depth Inclination Azimuth Depth +N/-S +E/-W Northing Easting
(usft) (°) n (usft) (usft) (usft) (usft) (usft) Latitude Longitude

8,557.0 1.67 217.53 8,556.1 78.3 -2.9 597,044.06 664,734.71 32° 38’ 24.849 N 103° 47' 53.424 W

Old Gas Well
8,708.0 1.90 208.40 8,707.1 74.3 -5.4 597,040.11 664,732.18 32° 38'24.810 N 103° 47' 53.454 W
8,739.0 4.90 193.70 8,738.0 72.6 -6.0 597,038.37 664,731.62 32° 38' 24.793 N 103° 47'53.460 W
8,771.0 9.10 182.10 8,769.7 68.7 -6.4 597,034.52 664,731.20 32° 38’ 24.755 N 103° 47'53.466 W
8,802.0 13.20 175.80 8,800.2 62.7 -6.2 597,028.53 664,731.37 32° 38' 24.696 N 103° 47' 53.464 W
8,834.0 16.90 172.70 8,831.1 54.5 -5.4 597,020.27 664,732.23 32° 38'24.614 N 103° 47'53.454 W
8,866.0 20.30 171.20 8,861.4 44.4 -3.9 597,010 17 664,733.67 32° 38' 24.514 N 103° 47' 53.438 W
8,897.0 23.20 170.50 8,890.2 33.0 -2.1 596,998.83 664,735.50 32° 38' 24.402 N 103° 47' 53.417 W
8,928.0 25.90 170.50 8,9184 20.3 0.0 596,986 13 664,737.63 32° 38' 24.276 N 103° 47'53.393 W
8,960.0 28.20 171.40 8,946.9 6.0 2.3 596,971.76 664,739.91 32° 38'24.133 N 103° 47’ 53.367 W

1/27/2016 7:20:23AM Page 2 COMPASS 5000.1 Build 65



Wellplanning
Survey Report - Geographic

Company:

Project:

Site:
Well:

Wellbore:

Design:

COG Operating LLC

Lea County, NM (NAD27

SL East 30 Federal Com
#2H

OH

OH

NME)

Local Co-ordinate Reference:

TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method:

Database:

Well #2H

WELL @ 3581.7usft (Original Well Elev)

WELL @ 3581.7usft (Original Well Elev)
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) o C) (usft) (usft) (usft) (usft) (usft) Latitude Longitude

8,992.0 31.00 170.90 8,974.7 -9.7 4.7 596,956.14 664,742.35 32“ 38' 23.979 N 103“ 47' 53.340 W
9,023.0 34.10 170.50 9,000.8 -26.1 7.4 596,939.69 664,745.05 32“ 38' 23.816 N 103” 47' 53.309 W
9,055.0 37.20 168.90 9,026.8 -44.5 10.8 596,921.34 664,748.39 32“ 38' 23.634 N 103“ 47' 53.271 W
9,085.0 40.40 168.90 9,050.2 -62.9 14.4 596,902.90 664,752.01 32“ 38' 23.451 N 103” 47' 53.230 W
9,117.0 43.30 169.20 9,074.0 -83.9 18.5 596,881.94 664,756.06 32° 38' 23.244 N 103“ 47' 53.184 W
9,148.0 46.20 169.50 9,096.0 -105.3 22.5 596,860.49 664,760.09 32“ 38' 23.031 N 103” 47' 53.138 W
9,180.0 49.10 169.60 9,117.6 -128.6 26.8 596,837.24 664,764.38 32” 38' 22.801 N 103” 47' 53.089 W
9,211.0 52.00 170.60 9,137.3 -152.1 30.9 596,813.66 664,768.49 32“ 38' 22.568 N 103“ 47' 53.043 W
9,242.0 55.80 170.40 9,155.5 -176.8 35.0 596,788.96 664,772.63 32“ 38' 22.323 N 103” 47' 52.996 W
9,273.0 59.10 170.80 9,172.2 -202.6 39.3 596,763.18 664,776.89 32“ 38' 22.068 N 103“ 47' 52.947 W
9,290.0 60.38 171.61 9,180.8 -217.2 41.5 596,748.64 664,779.14 32“ 38'21.924 N 103” 47'52.922 W

Lusk Deep Unit "A" #23H
9,305.0 61.50 172.30 9,188.1 -230.1 43.4 596,735.69 664,780.97 32” 38'21.795 N 103” 47'52.901 W
9,336.0 63.90 173.00 9,202.3 -257.4 46.9 596,708.37 664,78449 32“ 38’21.525 N 103” 47' 52.862 W
9,368.0 66.30 174.20 9,215.8 -286.3 50.1 596,679.53 664,787.73 32” 38' 21.239 N 103“ 47' 52.825 W
9,399.0 69.70 175.00 9,227.4 -314.9 52.8 596,650.92 664,790.43 32” 38’ 20.956 N 103“ 47' 52.796 W
9,430.0 73.20 175.00 9,237.2 -344.2 55.4 596,621.65 664,792.99 32“ 38' 20 666 N 103” 47' 52.767 W
9,459.0 76.10 174.90 9,244.9 -372.0 57.8 596,593.79 664,795.45 32“ 38' 20.391 N 103” 47' 52.740 W
9,491.0 78.50 174.40 9,252.0 -403.1 60.8 596,562.71 664,798.36 32“ 38’ 20.083 N 103“ 47' 52.708 W
9,522.0 79.80 173.70 9,257.8 -433.4 63.9 596,532.43 664,801.52 32” 38' 19.783 N 103” 47' 52.673 W
9,554.0 81.10 173.00 9,263.1 -464.7 67.6 596,501.09 664,805.17 32“ 38'19.473 N 103” 47' 52.632 W
9,585.0 83.80 172.00 9,267.2 -495.2 71.6 596,470.62 664,809 19 32” 38'19.171 N 103” 47'52.587 W
9,617.0 86.50 171 60 9,269.9 -526.7 76.1 596,439.07 664,813.73 32” 38' 18.859 N 103“ 47' 52.536 W
9,648.0 87.50 171.80 9,271.5 -557.4 80.6 596,408.43 664,818.20 32“ 38’ 18.555 N 103“ 47'52.485 W
9,744.0 90.00 174.70 9,273.6 -652.7 91.9 596,313.14 664,829.48 32“ 38' 17.612 N 103“ 47'52.359 W
9,839.0 88.70 177.50 9,274.7 -747.4 98.3 596,218.38 664,835.94 32“ 38' 16.674 N 103“ 47'52.289 W
9,934.0 89.40 179.60 9,276.2 -842.4 100.7 596,123.43 664,838.34 32“ 38' 15.734 N 103“ 47'52.266 W

10,029.0 87.30 178.60 9,279.0 -937.3 102.2 596.028.48 664,839.83 32“ 38' 14.794 N 103“ 47’ 52.254 W
10,123.0 88.30 178.10 9,282.6 -1,031.2 104.9 595,934.59 664,842.54 32° 38' 13.865 N 103“ 47' 52.228 W
10,218.0 89.00 176.90 9,284.8 -1,126.1 109.1 595,839.71 664,846.68 32“ 38' 12.926 N 103“ 47' 52.186 W
10,313.0 89.30 178.50 9,286.2 -1,221.0 112.9 595,744.80 664,850.49 32” 38'11.987 N 103“ 47‘ 52.147 W
10,407.0 90.30 178.30 9,286.6 -1,315.0 115.5 595,650.84 664,853.12 32” 38'11.057 N 103“ 47'52.121 W
10,502.0 91.10 178.30 9,285.4 -1,409.9 118.3 595,555.89 664,855.94 32” 38' 10.117 N 103“ 47' 52.094 W
10,595.0 91.40 179.80 9,283.4 -1,502.9 119.9 595,462.93 664,857.48 32” 38' 9.197 N 103“ 47'52.082 W
10,690.0 89.50 179.60 9,282.6 -1,597.9 120.4 595,367.94 664,857.98 32“ 38' 8.257 N 103“ 47' 52.081 W
10,787.0 88.10 180.10 9,284.7 -1,694.8 120.6 595,270.96 664,858.23 32” 38' 7.298 N 103” 47' 52.084 W
10,881.0 88.70 179.80 9,287.3 -1,788.8 120.7 595,177.00 664,858.31 32“ 38' 6.368 N 103“ 47'52.089 W
10,976.0 89.60 179.80 9,288.7 -1,883.8 121.0 595,082.01 664,858.64 32° 38' 5.428 N 103“ 47'52.090 W
11,069.0 88.90 180.10 9,289.9 -1,976.8 121.1 594,989.02 664,858.72 32“ 38' 4.508 N 103“ 47'52.095 W
11,163.0 89.10 179.80 9,291.6 -2,070.8 121.2 594,895.03 664,858.81 32” 38' 3,578 N 103° 47' 52.099 W
11,258.0 89.80 179.80 9,292.5 -2,165.8 121.5 594,800.04 664,859.14 32“ 38' 2.638 N 103” 47' 52.101 W
11,352.0 91.20 179.20 9,291.6 -2,259.8 122.4 594,706 05 664,859 96 32“ 38'1.708 N 103“ 47'52.097 W
11,447.0 89.40 179.20 9,291.1 -2,354.7 123.7 594,611.06 664,861.28 32” 38' 0.768 N 103“ 47' 52.087 W
11,542.0 88.30 178.90 9,293.1 -2,449.7 125.3 594,516.10 664,862 66 32“ 37' 59.828 N 103” 47' 52.074 W
11,636.0 90.30 178.70 9,294.2 -2,543.7 127.2 594,422.13 664,864.83 32“ 37' 58.898 N 103” 47'52.057 W
11,731.0 88.60 178.50 9,295.1 -2,638.6 129.5 594,327.17 664,867.15 32” 37' 57.958 N 103“ 47'52.035 W
11,826.0 89.10 178.00 9,297.0 -2,733.6 132.4 594,232.23 664,870.05 32“ 37’57.019 N 103“ 47' 52.007 W
11,920.0 89.90 177.50 9,297.8 -2,827.5 136.1 594,138.31 664,873.74 32” 37' 56.089 N 103“ 47' 51.969 W
12,015.0 88.70 177.60 9,299.0 -2,922.4 140.2 594,043.40 664,877.80 32” 37'55.150 N 103“ 47'51.928 W
12,110.0 90.00 177.20 9,300.1 -3,017.3 144.5 593,948.51 664,882.11 32“ 37' 54.210 N 103“ 47'51.883 W
12,205.0 89.10 178.20 9,300.8 -3,112.2 148.3 593,853.59 664,885.92 32“ 37' 53.271 N 103“ 47' 51.844 W
12,299.0 87.70 178.90 9,303.4 -3,206.1 150.7 593,759.66 664,888.30 32“ 3T 52.341 N 103“ 47' 51.821 W
12,394.0 87.90 179.70 9,307.1 -3,301.1 151.9 593,664.74 664,889.46 32“ 37'51.402 N 103“ 47'51.814 W
12,489.0 88.10 179.00 9,310.4 -3,396.0 152.9 593,569.80 664,890.54 32“ 37' 50.463 N 103“ 47’51.807 W
12,584.0 89.70 179.00 9,312.2 -3,491.0 154.6 593,474.84 664,892.19 32“ 37' 49.523 N 103” 47'51.793 W

*

1/27/2016 7:20:23AM Page 3 COMPASS 5000 1 Build 65



Wellplanning
Survey Report - Geographic

Company:

Project:

Site:
Well:

Wellbore:

Design:

COG Operating LLC

Lea County, NM (NAD27 NME)

SL East 30 Federal Com
#2H

OH

OH

Local Co-ordinate Reference:

TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method:

Database:

Well #2H

WELL @ 3581 7usft (Original Well Elev)

WELL @ 3581 7usft (Original Well Elev)
Grid

Minimum Curvature

EDM 5000.1 Single User Db

Survey

Measured
Depth
(usft)

Inclination
C)

Azimuth
n

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Map
Northing

(usft)

Map
Easting
(usft) Latitude Longitude

12,677.0 90.20 178.00 9,312.3 -3,583.9 157.0 593,381.87 664,894.63 32° 37' 48.603 N 103° 47' 51.770 W
12,772.0 91.30 177.60 9,311.1 -3,678.9 160.7 593,286.95 664,898.27 32° 37' 47.663 N 103° 47’51.733 W
12,866.0 89.90 177.00 9,310.1 -3,772.7 165.1 593,193.06 664,902.70 32° 37' 46.734 N 103° 47'51.686 W
12,960.0 88.40 178.20 9,311.5 -3,866.6 169.0 593,099.16 664,906.64 32° 37' 45.805 N 103° 47'51.646 W
13,055.0 88 70 179.60 9,313.9 -3,961.6 170.9 593,004.21 664,908.46 32“ 37’ 44.865 N 103° 47'51.630 W
13,150.0 88.60 180.90 9,316.1 -4,056.6 170.4 592,909.24 664,908.05 32” 37' 43.925 N 103° 47'51.641 W
13,244.0 89.00 180.40 9,318.1 -4,150.5 169.4 592,815.27 664,906.98 32° 37' 42.995 N 103° 47' 51.659 W
13,338.0 89.70 179.50 9,319.2 -4,244 5 169.5 592,721.28 664,907.06 32° 37' 42.065 N 103° 47'51,663 W
13,432.0 90.00 178.80 9,319.4 -4,338.5 170.9 592,627.29 664,908 46 32° 37'41.135 N 103° 47' 51.653 W
13,526.0 89.20 179.70 9,320.1 -4,432.5 172.1 592,533.30 664,909.69 32° 37' 40.205 N 103° 47' 51.644 W
13,620.0 88.10 180.00 9,322.3 -4,526.5 172.3 592,439.33 664,909 93 32° 37' 39.275 N 103° 47'51.646 W
13,714.0 89.00 181.10 9,324.7 -4,6204 171.4 592,345.36 664,909.03 32° 37' 38.345 N 103° 47'51.662 W
13,808.0 89.60 180.00 9,325.8 -4,714.4 170.5 592,251.38 664,908.13 32° 37'37.415 N 103° 47' 51.679 W
13,904.0 89.80 179.60 9,326.3 -4,810.4 170.9 592,155.38 664,908.46 32° 37’ 36.466 N 103° 47' 51.680 W
13,999.0 90.50 179.60 9,326.1 -4,905.4 171.5 592,060.38 664,909.13 32° 37' 35.525 N 103° 47'51.678 W
14,094.0 90.60 179.10 9,325.1 -5,000.4 172.6 591,965.39 664,910.20 32° 37' 34.585 N 103° 47' 51.671 W
14,188.0 91.80 177.90 9,323.2 -5,094.4 175.1 591,871.45 664,912.66 32° 37' 33.656 N 103° 47'51.648 W
14,283.0 90.20 178.00 9,321.5 -5,189.3 178.5 591,776.53 664,916.06 32° 37' 32.716 N 103° 47' 51.614 W
14,378.0 91.60 177.40 9,320.0 -5,284.2 182.3 591,681.62 664,919.87 32° 37' 31.777 N 103° 47' 51.575 W
14,498.0 92.50 176.50 9,315.7 -5,403.9 188.6 591,561.87 664,926.25 32° 37' 30.592 N 103° 47' 51.507 W
14,545.0 92.50 176.50 9,313.7 -5,450.8 191.5 591,515.00 664,929.12 32° 37'30.128 N 103° 47'51.476 W

PBHL(SLE30#2H)
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