
VES 

October 2, 2014 

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

Attn: Kanicia Castillo 

RE: Burch Keely Unit No. 900 

Please find enclosed a copy of the survey from 0.00' to 913.00' ran on the above 
referenced well. 

Sincerely^ 

KeifmT-favelka 
Operations 

STATE OF TEXAS § 
§ 

COUNTY OF NUECES § 

This instrument was acknowledged before me on the day of 
A.D., 2014, by Keith Havelka. 

innifer Ann\3yerly 
Jotary Public, State of Texas 

VES Survey International 
P.O. Box 261021 Corpus Christi, TX 78426 
T (361) 767-0602 F (361) 767-0612 
www.ves!,urvev.com 



Company: COG Operat ing, LLC (Concho) 

Lease/Well : Burch Keely Unit/No. 900 

Locat ion: Unit 1 Sec 23 T17S R29E 

Rig Name: Basic 38 

State/County: New Mexico/Eddy 

Lat i tude: 32.02, Long i tude: -104.04 

GRID North is 0.16 Degrees East of True North 

VS-Azi : 0.00 Degrees 

SURVEY 
INTERNATIONAL 

Depth Reference : RKB = 13 Feet 

Measured 
Depth 

FT 

Incl 
Angle 
Deg 

Drift 
Direction 

Deg 

DRILLOG HA GYRO SURVEY CALCULATIONS 
Filename: gyro survey.ut 

Minimum Curvature Method 
Report Date/Time: 10/2/2014/11:41 

Vaughn Energy Services 
West Texas 

(432) 563-5444 
Surveyor: Noe Garza 

Burch Keely Unit No. 900H / API 30-015-40885 

TVD 
FT 

+N/-S 
FT 

+E/-W 
FT 

Vertical 
Section 

FT 

Closure 
Distance 

FT 

Closure 
Direction 

Deg 

Dogleg 
Severity 
Deg/100 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 **** 
100.00 0.15 156.06 100.00 -0.12 0.05 -0.12 0.13 156.06 0.15 
200.00 0.08 270.96 200.00 -0.24 0.04 -0.24 0.24 170.18 0.20 
300.00 0.72 283.42 300.00 -0.09 -0.63 -0.09 0.64 261.63 0.65 
400.00 1.31 125.76 399.99 -0.61 -0.32 -0.61 0.69 207.50 1.99 

500.00 1.52 107.94 499.96 -1.69 1.86 -1.69 2.51 132.15 0.48 
600.00 1.97 95.10 599.91 -2.25 4.84 -2.25 5.33 114.93 0.60 
700.00 2.09 91.32 699.85 -2.44 8.37 -2.44 8.72 106.27 0.18 
800.00 2.33 95.64 799.78 -2.68 12.22 -2.68 12.51 102.39 0.29 
913.00 2.18 91.67 912.69 -2.97 16.66 -2.97 16.92 100.12 0.19 

V. E. :.s. 
Page 1 of 1 

Survey Date: 09/18/2014 



Vaughn Energy Services 
West Texas 

(432) 563-5444 
Surveyor: Noe Garza 

Burch Keely Unit No. 900H / API 30-015-40885 

SURVEY 
INTERNATIONAL 

0-
Depth=0.0, lnc=0.0, AzG=0.0 

Depth=600.0, lnc=2.0, AzG=95.1 

-20- o 

-W/+E 

Depth=913.0, lnc=2.2, AzG=91.7 

ro 
o 

V.E.S. Survey Date: 09/18/2014 



COG Operating LLC 
Eddy County, NM (NAD27 NME) 
Burch Keely Unit 
#900 

WB1 / Job #1411733 

Design: Surveys (Basic 38) 

NOV I 7 20',4 

RECEIVED 

Standard Survey Report 
23 September, 2014 

PHOENIX 
TECHNOLOGY SERVICES 



Phoenix Technology Services 
Survey Report 

Comp iny 

Project 

Site 

Well 

Wcllboro 

Design 

Project 

Map System: 

Geo Datum: 

Map Zone: 

HNIVlE)! 

* :L 
COG Operating LLC 
"H is, L"-f S> & 
Eddy'County NM.(N~ 

Burch Keely Unr 

WB1,/JoB #141173? 
r- .\ .2. 
Surveys ,(Basi -

NME) 

US State Plane 1927 (Exact solution) 

NAD 1927 (NADCON CONUS) 

New Mexico East 3001 

Local Co ord in i te Referenrp 

TVD Reference 

MD Reference 

North Reference 

Survey C i l r u l l t ion Method 

D i t i b i s c 

System Datum: 

P H O E N I X 
TECHNOLOGY SERVICES 

fM ih imumlGurvatureM 1 ^^ 

[f(3 C RID B ^ ^ ^ ^ ^ ^ ^ ^ ^ M 

Mean Sea Level 

Site 

Site Posit ion: 

From: 

Posit ion Uncertainty: 

BurchsKeelylUnit' l i l i i l i l 

Map 

0.00 usft 

Northing: 

Easting: 

Slot Radius: 

666,591.10 usft Latitude: 

596,305.50 usft Longitude: 

13-3/16" Grid Convergence: 

32° 49' 55.74916 N 

104° 1' 11.28420 W 

0.17 ° 

We,, 

Well Position +N/-S 0.00 usft Northing: 661.832.20 usft Latitude: 32° 49' 8.80635 N 

+E/-W 0.00 usft Easting: 591,128.80 usft Longitude: 104° 2'12.11176 W 

Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,591.00 usft 

Wellbore 

Magnetic, s 

VB1?ffJobi'#X4:1i17l33I 

Model N-ime 

IGRF2010 14 

S imp le Date 

09/09/14 

Dcrhn i t i on Dip Angle Field Strt ngth 

(nT) 

7.45 60.58 48,598 

Design 

Audi t Notes: 

Version: 

Ver t ic i l S u tion 

ourveys (3asic 

1.0 Phase: 

Di pth From (TVD) 

(usft) 

ACTUAL 

0.00 

+N/ S 

(usft) 

0.00 

Tie On Depth: 

+E /W 

(usft) 

0.00 

0.00 

Direction 

WMWM 
22.48 

Survey Proqi im 

From 

(usft l 

To 

(libit) 

Date 

Survey (Wellbore) 

100.00 

1,096.00 

913.00 VES Gyro Survey (WB1 / Job #1411733) 

4,815.00 Phoenix MWD Survey (WB1 / Job #141173 

Tool Name Description 

VES-ISCWSA-GYRO-3 Biaxial Semi-Cont. Gyro 

PHX+MWD+IGRF PHX+MWD+IGRF v3:standard declination 

Survey 

Mr i s i m d 

D( pth 

(u .ft) 
Inclination Azimuth 

Vertical 
Depth 
(usft) 

+N S 

(usft) 
+E/W 

(usft) 

Vertical 

Section 

(ustt) 

Dog Icq 
R i te 

( MOOusft) 

Bui ld 

R i t i 

( f100usft) 

Turn 

Ri te 

( /100usft) 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

100.00 0.15 156.06 100.00 -0.12 0.05 -0.09 0.15 0.15 0.00 

200.00 0.08 270.96 200.00 -0.24 0.04 -0.21 0.20 -0.07 114.90 

300.00 0.72 283.42 300.00 -0.09 -0.64 -0.33 0.64 0.64 12.46 

400.00 1.31 125.76 . 399.99 -0.61 -0.33 -0.69 1.99 0.59' -157.66 

500.00 1.52 107.94 499.96 -1.69 1.86 -0.85 0.48 0.21 -17.82 

600.00 1.97 95.10 599.91 -2.25 4.84 -0.23 0.59 0.45 -12.84 

700.00 2.09 91.32 699.85 -2.45 8.37 0.94 0.18 0.12 -3.78 

800.00 2.33 95.64 799.78 -2.69 12.22 2.19 0.29 0.24 . 4.32 

913.00 2.18 91.67 912.69 -2.98 16.65 3.62 0.19 -0.13 -3.51 

09/23/14 8:17:35AM Page 2 COMPASS 5000.1 Build 70 



Phoenix Technology Services 
Survey Report LOGY SERVICES 

Company 

Project 

Site 

Well 

Wellbore 

Design 

|Gj3'Glpf>eia^ihg'^ 

lESjy^ 

|!#9 0 6 ^ S i n ^ ^ p f ^ ^ ^ " ^ ^ ^ ^ i 

| !Surveys i (Bas iC i -38)«^^^^K^ 

L o c i l Co orcl in Ue Reference 

TVD Reference 

MD Reference 

North Reference 

Survey C i l r u l i t i o n Method 

D i t i b a s e 

jfKBj 
Mm 

)usftj(Basic|; 

)usttt(Basicl 

Survey 

Me isurcd 

Depth 

(uslt) 
Inclination 

Tic on to VES Gyro Survey 

1,096.00 1.98 

Azimuth 

H 3 I 

99.40 

Ver t ic i l 

Depth 

(usft) 

1.095.57 

+N/ S 

(usft) 

+E W 

(usft) 

Vertical 

jSect igr j l 
(u ft) 

1,128.00 

1,160.00 

1,255.00 

1.350.00 

1.98 

2.02 

2.51 

3.65 

92.81 

77.25 

34.89 

25.13 

1,127.55 

1,159.53 

1,254.46 

1,349.32 

-3.59 

-3.71 

-3.61 

-1.54 

2.91 

23.25 
g | m | 

24.35 

25.45 

28.27 

30.75 

5.57 

5.88 

6.39 

9.39 

14.44 

nmum| 

RIDBS 

Dogleg 

Ri te 

100usftl 

0.19 

0.71 

1.70 

1.79 

1.32 

Build 

R i t t 

( 100usft) 

-0.11 

jiliisik} 

0.00 

0.13 

0.52 

1.20 

Turn 

( 100iislt) 

4.22 

-20.59 

-48.63 

-44.59 

-10.27 

1,445.00 4.66 18.72 1,444.07 9.30 33.27 21.31 1.17 1.06 -6.75 
1,539.00 5.19 19.07 1,537.73 16.93 35.88 29.37 0.56 0.56 0.37 
1,634.00 4.88 18:10 1,632.36 24.84 ' 38.54 37.69 0.34 -0.33 -1.02 
1,727.00 5.01 15.73 1,725.01 32.50 40.87 45.66 0.26 0.14 -2.55 
1,823.00 4.48 13.09 1,820.68 40.19 42.86 53.52 0.60 -0.55 -2,75 

1,919.00 4.75 11.68 1,916.37 47.74 44.51 61.13 0.31 0.28 -1.47 
2,015.00 5.01 9.84 2,012.03 55.76 46.03 69.12 0.32 0.27 -1.92 
2,110.00 5.05 9.84 2,106.66 63.96 47.46 77.25 0.04 0.04 0.00 
2,205.00 5.27 12.12 2,201.27 72.35 49.09 85.62 0.32 0.23 2.40 
2,301.00 5.76 15.90 2,296.83 81.29 51.33 94.74 0.64 0.51 3.94 

2,397.00 5.67 17.66 2,392.35 90.45 54.09 104.25 0.21 -0.09 1.83 
2,490.00 5.63 20.12 2,484.90 99.11 57.05 113.39 0.26 -0.04 2.65 
2,583.00 5.71 18.01 2,577.45 107.79 60.05 122.56 0.24 0.09 -2.27 
2,678.00 5.45 18.45 2,672.00 116.56 62.94 131.77 0.28 -0.27 0.46 
2,773.00 5.32 18.01 2,766.58 125.03 65.73 140.66 0.14 -0.14 -0.46 

2,868.00 5.36 15.64 2,861.16 133.49 68.29 149.46 0.24 0.04 -2.49 
2,962.00 5.63 21.53 2,954.73 142.01 71.16 158.43 0.66 0.29 6.27 
3,057.00 5.67 22.14 3,049.27 150.69 74.64 167.78 0.08 0.04 0.64 
3,153.00 5.76 23.46 3,144.79 159.50 78.35 177.34 ' 0.17 0.09 1.38 
3,248.00 5.71 24.52 3,239.32 168.18 82.21 186.83 0.12 -0.05 i .12 

3,343.00 5.45 22.41 3,333.87 176.65 85.89 196.06 0.35 -0.27 -2.22 
3,438.00 5.23 21.62 3,428.46 184.84 89.20 204.91 0.24 -0.23 -0.83 
3,533.00 5.10 23.55 3,523.07 192.74 92.49 213.46 0.23 -0.14 2.03 
3,628.00 5.19 23.55 3,617.69 200.55 95.89 221.97 0.09 0̂ 09 0.00 
3,723.00 5.32 17.57 3,712.29 208.69 98.94 230.66 0.59 0.14 -6.29 

3,817.00 5.45 17.40 3,805.87 217.10 101.59 239.45 0.14 0.14 -0.18 
3,912.00 5.45 - 18.89 3,900.45 225.67 104.40 248.44 0.15 0.00 1.57 
4,007.00 5.54 21.44 3,995.01 234.21 107.53 257.53 0.27 0.09 2.68 
4,102.00 5.19 22.06 4,089.59 242.46 110.82 266.41 0.37 -0.37 0.65 
4,197.00 5.36 21.00 4,184.19 250.59 114.03 275.14 0.21 0.18 -1.12 

4,292.00 5.49 19.24 4,278.76 259.02 117.12 284.12 0.22 0.14 -1.85 
4,387.00 5.41 14.23 4,373.34 267.65 119.71 293.09 0.51 -0.08 -5.27 
4,482.00 5.49 15.73 4,467.91 276.37 122.05 302.03 0.17 0.08 1.58 
4,577.00 5.54 15.55 4,562.47 285.16 124.51 311.10 0.06 0.05 -0.19 
4,671.00 5.49 14.32 4,656.03 293.89 126.84 320.05 0.14 -0.05 -1.31 

4,766.00 5.32 15.46 4,750.61 302.53 129.13 328.92 0.21 . -0.18 1.20 
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Phoenix Technology Services 

Survey Report P H O E N I X 
TECHNOLOGY SERVICES 

Comp my 

Project 

Well 

Wellbore 

Design 

r ^ i | l i h ] t ^ ^ » » ' & i 

VBl f /A6B;# i4 t t 

Local Co ordinate Referent c 

TVD Reference 

MD Reference 

North Reference 

Survey Calculation Method 

Database 

!>KBS( 

Survey 

Mt isun d 

Depth 

(usft) 
fcclmatidnj 

^ S F § S l h o o n l x M W D Survey 
4,815.00 I ^ 

Azimuth 

i ^ l i l 
15.46 

Vert ic i l 

Depth 

(usft) 
+N S 

(usft) 

+E W 

(usft) 

Vertic i l 

Section 

(usft) 

lurm 

DBa 

Dogleg 

R i t e 

i/.1o6^r3 

Build 

R i t e 

/100u ft) 

Turn 

R i t e 

( 100u ft) 

0.00 

i Design Annotat ions 

Mi isured 

Dr pth 

(usft) 

913.00 

1,096.00 

4,766.00 

4,815.00 

Vert ic i l 

Depth 

(uslt) 

912.69 

1,095.57 

4,750.61 

4,799.40 

Loci i l Coord in i tes 

+N/ S +E' W 

(usft) (usft) Comment 

-2.98 

-3.59 

302.53 

306.91 

16,65 

23.25 

129.13 

130.35 

Tie-on to VES Gyro Survey 

First Phoenix MWD Survey 

Last Phoenix MWD Survey 

Projection to TD 

Checked By: Approved By: Date: 
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