
P.O. Box 261021 
Corpus Christi, Texas 78426 

(361) 767-0602 • (800) 606-GYRO • Fax (361) 767-0612 

A GYRO TECHNOLOGIES INC. COMPANY 
^30 -c? l"5~ 

January 30, 2014 

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

Attn: Kanicia Castillo 

RE: Down South State Com No. 001H 

Please find enclosed a copy of the survey from 0.00' to 9062.00' ran on the 
above referenced well. 

Sirfj|erely, 

r ^ l I Havelka 
Operations 

STATE OF TEXAS § 
§ 

COUNTY OF NUECES § 

This instrument was acknowledged before me on t h e ^ O ^ d a y oft Wf ln f lYfy 
A.D., 2014, by Keith Havelka. ^ 

Meredith Darden 
MEREDITH DARDEN 

i ' f^dhr : ' ' ' \ N o t 0 f V Public, State of Texas 
% * V My Commission Expires 

July 25, 2017 

Notary Public, State of Texas 



Company: COG Operat ing, LLC (Concho) 

Lease/Well: Down South State Com/No. 001H 

Rig Name: Patterson #79 

State/County: New Mexico/Eddy 

Lat i tude: 32.03, Longi tude: -104.12 

GRID North is 0.11 Degrees East of True North 

VS-Azi : 0.00 Degrees 

Measured 
Depth 

FT 

Incl 
Angle 
Deg 

Drift 
Direction 

Deg 

RKB : 17 Feet 

DRILLOG HA GYRO SURVEY CALCULATIONS 
Filename: gyro survey.ut 

Minimum Curvature Method 
Report Date/Time: 1/30/2014 / 11:38 

Vaughn Energy Services 
Fort Worth ,TX 
817-741-3610 

Surveyor: Jason Wilson 
Down South State Com No. 001H / API 30-015-41442 

TVD 
FT 

+N/-S 
FT 

+E/-W 
FT 

Vertical 
Section 

FT 

Closure 
Distance 

FT 

Closure 
Direction 

Deg 

Dogleg 
Severity 
Deg/100 

0.00 
100.00 
200.00 
300.00 
400.00 

0.00 

0.97 

1.79 

1.27 

1.82 

0.00 

174.86 

151.21 

145.46 

141.34 

0.00 

100.00 

199.97 

299.93 

399.89 

0.00 

-0.84 

-3.06 

-5.34 

-7.49 

0.00 

0.08 

0.90 

2.29 

3.91 

0.00 

-0.84 

-3.06 

-5.34 

-7.49 

0.00 

0.85 

3.19 

5.81 

8.45 

0.00 

174.86 

163.53 

156.83 

152.47 

0.97 

0.98 

0.54 

0.56 

500.00 

600.00 

700.00 

800.00 

900.00 

1.35 

1.20 

1.15 

0.41 

0.50 

145.64 

182.64 

198.87 

220.55 

231.39 

499.86 

599.83 

699.81 

799.80 

899.80 

-9.70 
-11.72 
-13.72 
-14.94 
-15.48 

5.56 
6.17 
5.80 
5.24 
4.67 

-9.70 
-11.72 
-13.72 
-14.94 
-15.48 

11.18 
13.25 
14.90 
15.84 
16.17 

150.19 
152.22 
157.09 
160.66 
163.20 

0.48 

0.82 

0.34 

0.79 

0.13 

1000.00 

1100.00 

1200.00 

1300.00 

1400.00 

0.46 

0.34 

0.45 

0.26 

0.35 

225.75 

238.90 

246.47 

87.53 

77.99 

999.79 

1099.79 

1199.79 

1299.79 

1399.79 

-16.04 
-16.47 
-16.78 
-16.92 
-16.85 

4.04 
3.50 
2.90 
2.77 
3.30 

-16.04 
-16.47 
-16.78 
-16.92 
-16.85 

16.54 
16.84 
17.03 
17.15 
17.17 

165.84 
167.99 
170.21 
170.71 
168.92 

0.06 

0.16 

0.12 

0.70 

0.10 

1500.00 

1600.00 

1700.00 

1800.00 

0.31 
0.24 
0.60 
1.35 

63.48 
75.03 
48.92 
30.16 

1499.79 -16.66 3.84 

1599.78 -16.49 4.29 
1699.78 -16.09 4.88 
1799.77 -14.73 5.87 
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-16.66 
-16.49 
-16.09 
-14.73 

17.10 
17.04 
16.82 
15.86 

167.01 
165.42 
163.11 
158.26 

0.09 
0.09 
0.40 
0.81 



Measured 
Depth 

FT 

Incl 
Angle 
Deg 

Drift 
Direction 

Deg 
TVD 
FT 

1900.00 1.10 34.33 1899.74 

2000.00 1,15 35.84 1999.72 
2100.00 0.76 46.53 2099.71 
2200.00 0.72 34.96 2199.70 
2300.00 0.74 32.82 2299.69 
2400.00 0,16 58.21 2399.69 

2500.00 0.45 40.92 2499.69 
2600.00 0,45 44.01 2599.69 
2700.00 0.42 34.33 2699.68 
2800.00 0.45 46.16 2799.68 
2900.00 0.70 53.87 2899.68 

3000.00 0.69 58.40 2999.67 
3100.00 0,67 44.59 3099.66 
3200.00 0.25 358.54 3199.66 
3300.00 0,49 345.55 3299.66 
3400.00 0.10 330.43 3399.65 

3500.00 0,34 354.84 3499.65 
3600.00 0,59 350.90 3599.65 
3700.00 0,50 354.24 3699.65 
3800.00 0.22 352.85 3799.64 
3900.00 0,33 343.91 3899.64 

4000.00 0.39 345.81 3999.64 
4100.00 0.34 324.45 4099.64 
4200.00 0.55 310.15 4199.64 
4300.00 0,48 308.49 4299.63 
4400.00 0.45 299.90 4399.63 

4500.00 0,23 295.68 4499.63 
4600.00 0.77 292.29 4599.62 
4700.00 0.23 286.73 4699.62 
4800.00 0.37 285.93 4799.62 
4900.00 1.09 282.40 4899.61 

5000.00 0.77 274.80 4999.59 
5100.00 1.27 269.94 5099.58 
5200.00 1.29 266.83 5199.55 
5300.00 0.81 254.25 5299.54 
5400.00 1.20 234.60 5399.52 

5500.00 0.91 206.36 5499.50 
5600.00 1.16 201.76 5599.49 
5700,00 1.08 211.65 5699.47 

Vertical Closure Closure Dogleg 
+N/-S +E/-W Section Distance Direction Severity 

FT FT FT FT Deg Peg/160 

-12.91 7.01 -12.91 

-11.31 8.14 -11.31 
-10.04 9.20 -10.04 
-9.07 10.04 -9.07 
-8.01 10.75 -8.01 
-7.40 11.22 -7.40 

-7.03 11.59 -7.03 
-6.45 12.12 -6.45 
-5.86 12.60 -5.86 
-5.29 13.09 -5.29 
-4.65 13.87 -4.65 

-3.98 14.87 -3.98 
-3.25 15.79 -3.25 
-2.62 16.19 -2.62 
-1.98 16.08 -1.98 
-1.49 15.93 -1.49 

-1.11 15.86 -1.11 
-0.31 15.75 -0.31 
0.63 15.62 0.63 
1.25 15.56 1.25 
1.71 15.45 1.71 

2.32 15.29 2.32 
2.89 15.03 2.89 
3.44 14.49 3.44 
4.02 13.80 4.02 
4.47 13.13 4.47 

4.75 12.61 4.75 
5.09 11.81 5.09 
5.41 11.00 5.41 
5.55 10.50 5.55 
5.84 9.26 5.84 

6.11 7.65 6.11 
6.16 5.88 6.16 
6.10 3.64 6.10 
5.84 1.84 5.84 
5.05 0.30 5.05 

3.73 -0.90 3.73 
2.07 -1.63 2.07 
0.32 -2.50 0.32 
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14.69 151.51 0.26 

13.93 144.25 0.05 
13.62 137.48 0.43 
13.53 132.08 0.15 
13.41 126.70 0.03 
13.44 123.41 0.60 

13.56 121.23 0.31 
13.73 118.01 0.02 
13.90 114.95 0.08 
14.12 111.99 0.10 
14.63 108.55 0.26 

15.40 104.98 0.06 
16.12 101.64 0.16 
16.40 99.19 0.52 
16.20 97.02 0.25 
16.00 95.33 0.39 

15.90 94.02 0.25 
15.75 91.13 0.26 
15.64 87.68 0.10 
15.61 85.40 0.28 
15.55 83.68 0.12 

15.47 81.39 0.07 
15.31 79.11 0.15 
14.90 76.63 0.24 
14.37 73.76 0.07 
13.87 71.19 0.08 

13.48 69.35 0.22 
12.87 66.68 0.54 
12.26 63.83 0.54 
11.87 62.12 0.13 
10.95 57.73 0.73 

9.79 51.42 0.35 
8.51 43.64 0.51 
7.10 30.85 0.07 
6.13 17.45 0.53 
5.06 3.44 0.51 

3.84 346.40 0.58 
2.64 321.77 0.26 
2.52 277.37 0.21 



Measured 
Depth 

FT 

Incl 
Angle 
Deg 

Drift 

Direction 

Deg 

TVD 
FT 

+N/-S 
FT 

+E/-W 
FT 

Vertical 
Section 

FT 

Closure 
Distance 

FT 

Closure 
Direction 

Deg 

Dogleg 

Severity 

Deg/100 

5800.00 

5900.00 

1.59 
1.20 

210.97 
219.84 

5799.44 
5899.41 

-1.67 
-3.67 

-3.72 
-5.10 

-1.67 
-3.67 

4.08 
6.29 

245.75 
234.27 

0.51 
0.45-

6000.00 
6100.00 
6200.00 
6300.00 
6400.00 

1.77 
2.10 
1.79 
1.92 
1.30 

202.80 
204.80 
207.78 
205.21 
233.22 

5999.38 
6099.32 
6199.26 
6299.21 
6399.17 

-5.90 
-8.99 

-12.03 
-14.93 
-17.13 

-6.37 
-7.74 
-9.24 

-10.68 
-12.30 

-5.90 
-8.99 

-12.03 
-14.93 
-17.13 

8.69 
11.86 
15.17 
18.36 
21.09 

227.20 
220.73 
217.51 
215.57 
215.69 

0.72 
0.33 
0.32 
0.16 
0.99 

6500.00 
6600.00 
6700.00 
6800.00 
6900.00 

1.70 
2.14 
2.00 
2.97 
2.35 

242.87 
267.94 
272.68 
267.81 
270.47 

6499.14 
6599.08 
6699.02 
6798.92 
6898.81 

-18.48 
-19.23 
-19.21 
-19.23 
-19.31 

-14.53 
-17.72 
-21.33 
-25.66 
-30.30 

-18.48 
-19.23 
-19.21 
-19.23 
-19.31 

23.51 
26.14 
28.71 
32.07 
35.93 

218.17 
222.66 
227.99 
233.15 
237.49 

0.47 
0.94 
0.22 
0.99 
0.63 

7000.00 
7100.00 
7200.00 
7300.00 
7400.00 

1.70 
1.51 
1.18 
1.07 
1.05 

254.62 
248.83 
254.63 
260.75 
275.53 

6998.75 
7098.71 
7198.69 
7298.67 
7398.65 

-19.69 
-20.56 
-21.31 
-21.73 
-21.79 

-33.78 
-36.45 
-38.67 
-40.59 
-42.42 

-19.69 
-20.56 
-21.31 
-21.73 
-21.79 

39.10 
41.85 
44.16 
46.04 
47.69 

239.77 
240.57 
241.15 
241.83 
242.81 

0.85 
0.25 
0.36 
0.17 
0.27 

7500.00 
7600.00 
7700.00 
7800.00 
7900.00 

1.67 
1.59 
1.54 
1.46 
1.39 

269.53 
280.21 
243.52 
206.74 
201.97 

7498.62 
7598.58 
7698.55 
7798.51 
7898.48 

-21.72 
-21.48 
-21.84 
-23.58 
-25.84 

-44.79 
-47.62 
-50.19 
-51.97 
-53.00 

-21.72 
-21.48 
-21.84 
-23.58 
-25.84 

49.78 
52.24 
54.74 
57.07 
58.97 

244.13 
245.72 
246.49 
245.60 
244.00 

0.64 
0.31 
0.99 
0.95 
0.14 

8000.00 
8100.00 
8200.00 
8300.00 
8400.00 

0.63 
0.74 
0.46 
0.87 
2.30 

192.09 
179.02 
158.37 
174.62 
208.66 

7998.47 
8098.46 
8198.45 
8298.45 
8398.41 

-27.51 
-28.69 
-29.71 
-30.84 
-33.35 

-53.57 
-53.67 
-53.51 
-53.29 
-54.18 

-27.51 
-28.69 
-29.71 
-30.84 
-33.35 

60.22 
60.86 
61.21 
61.57 
63.63 

242.82 
241.87 
240.96 
239.94 
238.38 

0.77 
0.19 
0.35 
0.44 
1.66 

8500.00 
8600.00 
8700.00 
8800.00 
8900.00 

2.60 
2.79 
1.92 
2.35 
2.31 

218.86 
221.01 
232.22 
230.08 
220.52 

8498.32 
8598.21 
8698.12 
8798.05 
8897.97 

-36.88 
-40.49 
-43.35 
-45.69 
-48.54 

-56.57 
-59.59 
-62.51 
-65.41 
-68.30 

-36.88 
-40.49 
-43.35 
-45.69 
-48.54 

67.53 
72.04 
76.07 
79.79 
83.79 

236.90 
235.81 
235.26 
235.07 
234.60 

0.53 
0.21 
0.97 
0.43 
0.39 

9000.00 
9062.00 

2.15 
2.12 

215.58 
216.29 

8997.89 
9059.85 

-51.60 
-53.47 

-70.70 

-72.05 

-51.60 
-53.47 

87.53 
89.72 

233.88 
233.42 

0.26 

0.06 
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Vaughn Energy Services 
Fort Worth ,TX 
817-741-3610 

Surveyor: Jason Wilson 
Down South State Com No. 001H / API 30-015-41442 
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i t ! 

COG Operating, LLC 
Eddy County, NM (NAD 27) 
Sec 19.T26S, R28E 
Down South State Com #1H 

WWII 

US 

Wellbore #1 

Survey: MWD 

DDC Survey Report 
20 January, 2014 



A L D R I L L I N G C O M P A N Y 

Survey Certification Sheet 

COG Operating WT-131107 1/20/14 
Company Job Number Date 

Seel9, T26S, R28E Down South State Com #1H Eddy, NM 
Lease Well Name County & State 

API: 30-015-41442 

Surveyed OH from a depth of: 7241 feet to 10467 feet MD 
Surveyed ST# 1 from a depth of: 10182 feet to 12188 feet MD 

Type of Survey: MWD 

Directional Supervisor/Surveyor: George Sample 

The data and calculations for this survey have been checked by me and 
conform to the standards and procedures set forth by The Directional 
Drilling Company (DDC). This report represents a true and correct 
Directional survey of this well based on the original data obtained at the well 
site. Wellbore Coordinates are calculated using minimum curvature. 

Digitally signed by Larry Wright L a i T V W r i g h t 
DN: cn=Larry Wright, o=The * & 

S : ± s i : MWD General Manager 
email=larryw@directionaldrillers.c 
om. c=US " " " - j 
Date: 201401.31 12:20:23 - 0 6 W 

fS 

o 11390 FM830 • Willis, Texas 77318 * 
»PH 936-856-4332 • FAX 936-856-8678 • 



DDC 

Survey Report 

Company^ , > j COG Operating LLC i £ 

Project' " , ' ^1 Eddy County NM4(NAD 27) 

Site " «•* . " V * Sec 19V-T26S R28E'~ v <»» •-

WeJI«-« , t] Down South State Com #1H A * 

Wellbore 

Design 

« Wellbore #1 

• i> u -1 Wellbore #1 , 
'A . 

Local Co-ordinate Reference * 
TVDReference * ' 
MD Reference-
North Reference 
r ' • , H 

Survey Calculation Method -• 

Database 

I WellfDown South State Com #1H» 

j WELL @ 3083 Ousft (Patterson #79) t " 

•.WELL'@«3083?0usfh(l?at»ersonT#7.9K*.; 

Minimum Curvature , * V e " ' * 

EDM 5000"«1 Single User D b \ »* 

• Project | Eddy County NM (NAD 27) 1 ' ^ » ^ * , „ **2 

Map System: 

Geo Datum: 

US State Plane 1927 (Exact solution) System Datum: 

NAD 1927 (NADCON CONUS) 
Mean Sea Level 

Map Zone: New Mexico East 3001 

1 Sec 19 J2^jR28E-Ag;.5 

Site Posi t ion: North ing: 375,876.20 usft Lat i tude: 32° 1' 59.579 N 

From: Map East ing: 566,529.24 usft Longi tude: 104° 7' 7.111 W 

Posi t ion Uncertainty 0.0 usft Slot Radius: 13-3/16 " Grid Convergence: 0.11 ° 

Well Position 

Position Uncertainty 

+N/-S 

+E/-W 

0.0 usft 

0.0 usft 

0.0 usft 

Northing: 

Easting: 

Wellhead Elevation: 

375,876.20 usft Latitude: 

566,529.24 usft Longitude: 

usft Ground Level: 

32° 1' 59.579 N 

104° 7' 7.111 W 

3,065.0 usft 

Wellbore M " f w e l l b o r e #1*? v i % » , * *? ' . ; 1* d " 7*„ 

Magnetics * Model Name J - Sample Date . . . . , 
-Decl inat ion 

D ipAng le t 

. . . . . . . . . ^ * I , , ' i 

1 ' ' f Field Streni j th 

. .". ( " T ) ' . 
IGRF2010 12/17/2013 7.51 59.85 48,193 

Audit Notes: 

Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0 

Vertical Section:; "* Depth FronflHyp); +N'-S 
- ' * (usft) 

+E/-W ' > • -N ^'-Direction , 
(usft) mmsm 

0.0 0.0 0.0 269.52 

100.0 7,200.0 VES Gyro (Wellbore #1) 
7,241.0 10,467.0 MWD (Wellbore #1) 

Tool'Namo 
fi£ 

Good_gyro 

MWD default 

Dcscnption 

Good Gyro 

MWD - Standard 

Survey 

Measured 

Survey 

Measured 
^ > . 

Vortical 2-' Vertical DoqliMJ " _ i Bui ld , 

i • ' rUj ' ' ' ' \ . i 

Turn 
Deplh K 

. I nc l i na t ion Az imuth Depth , -iN'-S +E'-W Section R.ile , R a t e*' Rail-
( l isf t) (usft) (usft) '! - j (usft) - (us f t ) ' ,(°/100usft)> "(71 OOusft) ' ' (71 OOusft) 

FIRST SURVEY OH @ 7241' MD / 7240 , rTvTJ \~**~«' i*' ' "'V ' 
7,241.0 1.80 268.10 7,239.7 -21.4 -39.7 39.9 1.73 1.51 32.85 

7,273.0 5.00 252.30 7,271.6 -21.9 -41.5 41.7 10.33 10.00 -49.38 

7,305.0 8.90 249.40 7,303.4 -23.1 -45.2 45.4 12.23 12.19 -9.06 

7,336.0 12.10 251.00 7,333.8 -25.1 -50.5 50.7 10.36 10.32 5.16 

7,368.0 14.30 252.80 7,365.0 -27.3 -57.4 57.7 6.99 6.88 5.63 

7,399.0 17.10 254.00 7,394.8 -29.7 -65.5 65.7 9.09 9.03 3.87 

7,431.0 19.60 256.80 7,425.2 -32.2 -75.2 75.5 8.28 7.81 8.75 

7,462.0 22.60 260.50 7,454.1 -34.4 -86.2 86.5 10.58 9.68 11.94 

7,494.0 25.40 263.70 7,483.4 -36.2 -99.1 99.4 9.65 8.75 10.00 

1/20/2014 3:39:49PM Page 2 COMPASS 5000.1 Build 39 



DDC 

Survey Report 

Company: 

Project: 

S i t e # v 

Well: ' 

Wellbore: 

Design: 

COG Operating, LLC . 

EddyCpuntyiNM^NAp 27)Kr;;J\ 

Sec 19, T26S, R28E: •'. 

Down South State .Com #1 r j , , . . 

Wellbore #1 , ' , ' . -; 

Wel:Dore#1 .. „?. > A ' T ' i . 

Local Co-ordinate Reference: 

sl^D.Reference:*'.' '" 

MD Reference: 

North Reference: 

Survey Calculation Method: 

Database: ; • ; . < ; 

Well Down South State.Com #1H " «'. 

WELL @ 3083 Ousft (Patterson #79) * . 

WELL @ 3083:0usft(Patterson #79) 

Grid ;. 

Minimum Curvature „• 

EDM 5000 1 Single User Db * * 

Survey* 

Measured 

y . -(usft)!':. 

Inclination % 

Vertical , 

Azimuth.* ' ' " ' • Depth:*e»iv,•* +N/.-SI 

- Kp | . ' ' <" S f t ) '.USft.: 
• +E/-W • 
"•.at...,*.* 
(usft) 

Vertical, 

Section;.' 

: (usft) 

Dogleg, 

"v Ratei*'"" 

(71 OOusft) 

•. - Build ,.; 

(71 OOusft), 

, Turn , 

•.*-%*RatP^ JE • 

(7100usft) 

7,525.0 

7,557.0 

7,588.0 

7,619.0 

7,651.0 

28.20 

31.50 

34.10 

36.00 

38.40 

265.40 

266.00 

266.80 

267.50 

269.10 

7,511.0 

7,538.8 

7,564.8 

7,590.2 

7,615.7 

-37.5 

-38.7 

-39.7 

-40.6 

-41.2 

-113.0 

-128.9 

-145.6 

-163.4 

-182.7 

113.3 

129.2 

145.9 

163.7 

183.1 

9.36 

10.35 

8.50 

6.26 

8.09 

9.03 

10.31 

8.39 

6.13 

7.50 

5.48 

1.88 

2.58 

2.26 

5.00 

7,682.0 41.20 270.50 7,639.5 -41.2 -202.6 202.9 9.48 9.03 4.52 

7,714.0 44.80 270.50 7,662.9 -41.0 -224.4 224.7 11.25 11.25 0.00 

7,745.0 48.60 270.20 7,684.2 -40.9 -246.9 247.3 12.28 12.26 -0.97 

7,777.0 51.30 269.80 7,704.8 -40.9 -271.4 271.8 8.49 8.44 -1.25 

7,808.0 53.90 269.70 7,723.6 -41.0 -296.1 296.4 8.39 8.39 -0.32 

7,840.0 56.50 269.10 7,741.9 -41.3 -322.3 322.7 8.27 8.13 -1.88 

7,871.0 59.10 268.80 7,758.4 -41.8 -348.6 348.9 8.43 8.39 -0.97 

7,903.0 61.20 269.00 7,774.3 -42.3 -376.3 376.6 6.58 6.56 0.63 

7,934.0 63.40 269.00 7,788.7 -42.8 -403.7 404.1 7.10 7.10 0.00 

7,966.0 65.30 270.00 7,802.6 -43.0 -432.6 432.9 6.57 5.94 3.13 

7,997.0 67.80 270.70 7,814.9 -42.9 -461.0 461.4 8.33 8.06 2.26 

8,032.0 71.50 270.20 7,827.1 -42.6 -493.8 494.2 10.66 10.57 -1.43 

8,063.0 75.20 270.50 7,835.9 -42.4 -523.5 523.9 11.97 11.94 0.97 

8,095.0 78.30 270.40 7,843.3 -42.2 -554.7 555.0 9.69 9.69 -0.31 

8,126.0 80.00 270.40 7,849.1 -42.0 -585.1 585.4 5.48 5.48 0.00 

8,158.0 80.70 270.70 7,854.5 -41.7 -616.7 617.0 2.37 2.19 0.94 

8,189.0 83.40 270.50 7,858.8 -41.3 -647.4 647.7 8.73 8.71 -0.65 

8,221.0 87.30 270.00 7,861.4 -41.2 -679.2 679.6 12.29 12.19 -1.56 

8,347.0 91.30 269.50 7,862.9 -41.8 -805.2 805.5 3.20 3.17 -0.40 

8,473.0 91.70 269.00 7,859.6 -43.4 -931.2 931.5 0.51 0.32 -0.40 

8,568.0 92.00 268.60 7,856.5 -45.4 -1,026.1 1,026.4 0.53 0.32 -0.42 

8,662.0 92.40 268.30 7,852.9 -47.9 -1,120.0 1,120.3 0.53 0.43 -0.32 

8,757.0 91.90 269.50 7,849.4 -49.8 -1,214.9 1,215.3 1.37 -0.53 1.26 

8,852.0 92.50 269.30 7,845.7 -50.7 -1,309.8 1,310.2 0.67 0.63 -0.21 

8,947.0 92.40 270.40 7,841.6 -51.0 -1,404.7 1,405.1 1.16 -0.11 1.16 

9,042.0 92.10 271.20 7,837.9 -49.7 -1,499.6 1,500.0 0.90 -0.32 0.84 

9,137.0 90.10 272.10 7,836.1 -46.9 -1,594.6 1,594.9 2.31 -2.11 0.95 

9,232.0 90.90 271.60 7,835.3 -43.9 -1,689.5 1,689.8 0.99 0.84 -0.53 

9,327.0 89.30 271.40 7,835.1 -41.4 -1,784.5 1,784.8 1.70 -1.68 -0.21 

9,422.0 89.30 270.90 7,836.3 -39.5 -1,879.5 1,879.7 0.53 0.00 -0.53 

9,517.0 90.00 270.70 7,836.8 -38.1 -1,974.5 1,974.7 0.77 0.74 -0.21 

9,611.0 90.40 270.20 7,836.5 -37.4 -2,068.5 2,068.7 0.68 0.43 -0.53 

9,706.0 91.00 269.10 7,835.4 -38.0 -2,163.4 2,163.7 1.32 0.63 -1.16 

9,801.0 91.40 268.60 7,833.4 -39.9 -2,258.4 2,258.7 0.67 0.42 -0.53 

9,897.0 91.10 267.90 7,831.3 -42.8 -2,354.3 2,354.6 0.79 -0.31 -0.73 

9,992.0 91.20 267.40 7,829.4 -46.7 -2,449.2 2,449.5 0.54 0.11 -0.53 

0,087.0 91.50 267.00 7,827.1 -51.4 -2,544.1 2,544.4 0.53 0.32 -0.42 

0,182.0 92.20 266.50 7,824.1 -56.7 -2,638.9 2,639.3 0.91 0.74 -0.53 
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DDC 

Survey Report 

Company: ; COGOperating, LLC"» '?X v. 

Project. t , Eddy County NM (NAD 27) 

Site ' Sec 19 T26S R28E ^ 

Well: ' • • ;- . Down South-State Com #1H • 

Wellbore- , Wellbore #1 w ' \ ' 

Design- > ' )Wellbore,#1 *' * ' K '« 

Local Co-ordinate Reference: 

TVD Reference: - i, 

MD Reference. 

North Reference: 

Survey Calculation Method: 

, Database 

Weli:Down-South-State,Com.#1 H --V: 

WELLi@i3083.0usft (Patterson.#79)jj 

WELLi® 3083 Ousft (Patterson #79)| 

Grid' s 5 

Minimum Curvature - . ^ i . < 

j EDM 5000 1 Single User Db< * " " 

Surveys 

Measured': 
Depth 
(usft) 

Inclination 

<°) 
Azimuth 

(°) 

Vertical 
Depth 
(usft) 

+N/-S 
(usft) 

+E/-W 
(usft) 

Vertical1: 
Section 
(usft) 

Dogleg 
Rate 

(71 OOusft) 

Build „ 

Rate 
(71 OOusft) 

10,277.0 
10,372.0 

93.20 

89.40 

267.50 

270.50 
7,819.6 

7,817.4 

-61.7 
-63.4 

-2,733.7 
-2,828.6 

2,734.1 

2,829.0 

1.49 

5.10 

1.05 

-4.00 

Turn 
Rate 

(7100usft)! 

1.05 
3.16 

'";^tB/OH!§!STO7^fi|^78?4' TVD * " 
10,467.0 83.00 276.90 7,823.7 -57.3 -2,923.1 2,923.5 9.51 -6.74 6.74 

Survey Annotations . > | 

Measured 
* . * * "De'ptl 

(usft) 

Vertical 
' Depth' >' 

(usft) 

Local Coordinates 
+N/-S ' , *' ' • +E/-W \ 
(usft) (usft) 

> j K > \ * • - »V \ 

Comment 
*> " 

7,241.0 
10,467.0 

7,239.7 
7,823.7 

-21.4 
-57.3 

-39.7 
-2,923.1 

FIRST SURVEY OH @ 7241' MD / 7240' TVD 
TD OH @ 10467' MD / 7824' TVD 

Checked By: Approved By: Date: 
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COG Operating, LLC 
Eddy County, NM (NAD 27) 
Sec 19,T26S, R28E 
Down South State Com #1H 

Sidetrack #1 

Survey: ST#1 

DDC Survey Report 
20 January, 2014 



DDC 

Survey Report 

Company 

Project ' 

Site • 

Well . 

Wellbore:;. 

Design 

COG Operating LLC X ^ 

Eddy CountyrsNM,;(NAD 27,)% 

Sec 19 T26S 'R28E * i 

Down South State.Com #1H v w 

I t (. 
Local Co-ordinate Referenco Well Down South State Com #1H 

, TVD Reference ~ * WELL "~ " m 

Sidetrack #1 

Sidetrack #1 

! MD Reference 
i ^ „ t ^ 

pNorthiReferenco 

Survey Calculat ion Method: 

_ 3083:0usft (Pat terson:#79) . , t» .H-5#- / . 

\ - 1 WELL @ 3083 Ousft (Patterson #79) •» 
> Grid, " = * t < ' 

t survey oaic 

^ „ [ Database' 

Minimum Curvature »r 

| EDM 5000 ^S ing le^Userbb 

f 

•t 

Project S l % f Eddy County NM (NAD 27) H v n \ , 

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 

ISite 3ec : 19: j i 2 6 S ' g r j g 8 E M . f a ^ 

Site Posi t ion: 

From: Map 

Posit ion Uncertainty: 0.0 usft 

North ing: 

East ing: 

Slot Radius: 

375,876.20 usft 

566,529.24 usft 

13-3/16 " 

Lat i tude: 

Longi tude: 

Grid Convergence: 

32° .1'59.579 N 

104° 7' 7.111 W 

0.11 ° 

l ^ o w n ; S ' 6 u W n S ^ C ( ^ m # j H ^ 

Well Posit ion +N/-S 0.0 usft North ing: 375,876.20 usft Lat i tude: 32° 1' 59.579 N 

+E/-W 0.0 usft East ing: 566,529.24 usft Longi tude: 104° 7' 7.111 W 

Posit ion Uncertainty 0.0 usft Wellhead Elevat ion: usft Ground Level: 3,065.0 usft 

< 
Wellbore! 

p rsidetrack'#1 , . Vn ^ T U ' o * . • I < , \ . - V > " v i ,„ 

/ ' i 
Magnetics 

.?4. .'. 

'Model Name ' Sample Date 

! * •!*''.' *v ,* c '„. * 

}

 c * • • • • >• * 
Declination ; . D ipAng le . , . Field Strength 

V >. „ ri ' . '1' .<}, CP'1 *'. ' ;( n T) ,"" . r 

IGRF2010 1/17/2014 7.50 59.85 48,185 

Audi t Notes: 

Vers ion: 1.0 Phase: ACTUAL Tie On Depth: 10,087.0 

Vertical Sect ion: D P I ith From (TVD) <-

\ •> • X - (usft) ~ 

' * ' +N/-S^ < i + t ' W Direction 

>(usft) ; (usm ifflmM m 
0.0 0.0 0.0 269.52 

Survey Program^ 

^From 

; ( u s f t ) ^ ' 

' T o 

«(usft | 

Date ; i /20 /2014 

Survey (Wellbore) 
U - J t i . . i l . 

* I . 
Tool Name 

100.0 7,200.0 VES Gyro (Wellbore #1) 

7,241.0 10,087.0 MWD (Wellbore#1) 

10,182.0 12,188.0 ST#1 (Sidetrack #1) 

Good_gyro 

MWD default 

MWD default 

Good Gyro 

MWD - Standard 

MWD - Standard 

pSurvey 
_j£MWu«3r~^ Mm* 

"••̂  - :-
~ --=• "s*r~ 

ItWSiillP 
v , I. 

i " ' s ^ ""'"'"*?»" » 
' ^ f A Measured Vertical •» Vertical - .* Doglc g Bui ld " Turn ' 

Depth Incl inat ion Az imuth Depth* r A . ' +N/ S =:+E/-w Section , Rate *Rate N Rate 

(usft) 
H i ' \J^ l l§W'#l l l i«Hl f iL . . w 

- (us f t ) ' - ' (usft) (usft) " ( u s f t ) ' , ' (7100usfl) " ( 7 1 OOusft) (71OOusft) 

1 ' - FIRST SURVEY ST @ 10182' MD / 7824' TVD 1 •C< ^ - / • ' V 
"**'* 'i">- ' " k " » s i S ^ 

10,182.0 92.20 266.50 7,824.1 -56.7 -2,638.9 2,639.3 0.91 0.74 -0.53 

10,277.0 89.30 265.10 7,822.8 -63.7 -2,733.6 2,734.1 3.39 -3.05 -1.47 

10,372.0 89.00 264.70 7,824.2 -72.1 -2,828.2 2,828.7 0.53 -0.32 -0.42 

10,467.0 89.90 265.80 7,825.1 -80.0 -2,922.9 2,923.5 1.50 0.95 1.16 

10,562.0 91.70 266.30 7,823.8 -86.6 -3,017.7 3,018.3 1.97 1.89 0.53 

10,657.0 91.40 267.90 7,821.2 -91.4 -3,112.5 3,113.2 1.71 -0.32 1.68 

10,751.0 92.50 269.10 7,818.0 -93.8 -3,206.4 3,207.1 1.73 1.17 1.28 

10,847.0 92.40 268.60 7,813.9 -95.7 -3,302.3 3,303.0 0.53 -0.10 -0.52 
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Rate p w 

(°/1 OOusft). ,it (71 OOusft) 

10,942.0 92.40 267.90 7,810.0 -98.6 -3,397.2 3,397.9 0.74 0.00 -0.74 

11,038.0 91.90 270.40 7,806.4 -100.1 -3,493.1 3,493.8 2.65 -0.52 2.60 
11,133.0 92.20 269.80 7,803.0 -99.9 -3,588.0 3,588.7 0.71 0.32 -0.63 
11,229.0 90.20 270.00 7,800.9 -100.1 -3,684.0 3,684.7 2.09 -2.08 0.21 
11,324.0 90.40 269.70 7,800.4 -100.3 -3,779.0 3,779.7 0.38 0.21 -0.32 
11,417.0 90.60 269.10 7,799.6 -101.3 -3,872.0 3,872.7 0.68 0.22 -0.65 

11,512.0 90.30 268.80 7,798.9 -103.0 -3,967.0 3,967.7 0.45 -0.32 -0.32 
11,608.0 91.20 269.80 7,797.6 -104.2 -4,062.9 4,063.7 1.40 0.94 1.04 
11,703.0 91.40 269.10 7,795.5 -105.1 -4,157.9 4,158.7 0.77 0.21 -0.74 
11,798.0 91.40 268.40 7,793.2 -107.2 -4,252.9 4,253.6 0.74 0.00 -0.74 
11,892.0 91.50 270.70 7,790.8 -107.9 -4,346.8 4,347.6 2.45 0.11 2.45 

11,987.0 91.70 270.50 7,788.1 -106.9 -4,441.8 4,442.5 0.30 0.21 -0.21 
12,083.0 

12,188.0 

91.70 

91.70 

269.80 

269.80 

7,785.3 

7,782.2 

-106.7 

-107.0 

-4,537.7 

mmmw 
-4,642.7 

4,538.5 

4,643.4 

0.73 

o.oo"' 

0.00 

A i J l i i . "i-f-.C 

0.00 

-0.73 

0.00 

Survey Annotations 

Measured 
. Dtpth 
' (usft) 

Vertical 
Depth 
(usft) mm 

Local Coordinates 
+N/-S - +E/-W 
(usft) (usft) 

10,182.0 
12,188.0 

7,824.1 
7,782.2 

-56.7 
-107.0 

-2,638.9 
-4,642.7 

FIRST SURVEY ST @ 10182' MD / 7824' TVD 
TD @ 12188'MD/7782'TVD 

Checked By: Approved By: Date: 
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