P.O. Box 261021
Corpus Christi, Texas 78426
(361) 767- 0602 - (800) 606-GYRO - Fax (361) 767- 0612

VAUGHN ENERGY

A GYRO TECHNOLOGIES INC. COMPANY

Fo-0/5-49777
February 20, 2014
COG Operating LLC (Concho)
.One Concho Center

600 W. lllinois Avenue
Midland, TX 79701

Aftn: Kanicia Castillo

Re: SRO State Unit No 048H

Please find enclosed a copy of the survey from Q' to 8,743’ .ran_on the above
referenced well.

If I can be of any further service, please do not hesitate to call me at 800-606-
4976.

Sincerely,

Kefth Havelka
- Operations

STATE OF TEXAS §

§
COUNTY OF NUECES  §

This instrument was acknowledged before me on the QDH" day of @‘ )ﬂ/ﬂ@
A.D., 2014, by Keith Havelka.
Meredith Darden

Notary Public, State of Texas

s, MEREDITH DARDEN
= Notary Public, State of Texas
My Commission Expires
July 25, 2017




Company: COG OPERATING-CONCHO
Lease/Well: SRO STATE UNIT/No 048H

Rig Name: SCAN FREEDOM
State/County: NEW MEXICO /EDDY
Latitude: 32.06, Longitude: -104.12

GRID North is 0.11 Degrees East of True North
VS-Azi: 179.32 Degrees

DRILLOG HA GYRO SURVEY CALCULATIONS
Filename: SEO STATE 48H.ut
Minimum Curvature Method
Report Date/Time: 2/20/2014 / 09:45

VAUGHN ENERGY SERVICES
MIDLAND, TX
432-563-5444
SURVEYOR : JAVIER ESTRADA
SRO STATE UNIT NO 048H / API 30-015-41779

Measured Incl Drift ) Vertical Closure Closure Dogleg
Depth Angle Direction TVD +N/-S +E/-W Section Distance Direction Severity
FT Deg Deg FT FT FT FT FT Deg Deg/100
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ok
100.00 0.28 185.16 100.00 -0.24 ) -0.02 0.24 0.24 185.16 0.28
200.00 2 0.58 191.76 200.00 ' -0.98 -0.15 0.98 0.99 188.51 0.30
300.00 0.64 205.11 299.99 -1.97 -0.49 1.97 2.03 193.80 0.15
400.00 1.03 203.97 399.98 -3.30 -1.09 3.29 3.47 198.22 0.39
500.00 0.69 204.60 499.97 -4.67 -1.70 4.65 4.97 200.03 0.34
600.00 0.11 109.86 599.97 -5.25 -1.86 5.22 5.57 199.54 0.71
700.00 0.15 2.48 699.97 -5.14 1.77 5.12 5.44 198.94 0.21
800.00 0.31 259.64 799.97 -5.06 -2.02 5.04 5.45 201.79 0.37
900.00 0.19 268.94 899.96 -5.11 -2.45 5.08 . 5.67 205.65 0.12
1000.00 0.25 293.34 999.96 -5.03 -2.82 4.99 5.77 209.32 0.11
1100.00 . 0.21 8.63 1099.96 -4.76 -3.00 4.73 5.63 21219 0.28
1200.00 0.22 : 343.90 1199.96 -4.39 -3.02 4.36 5.33 214.54 0.09
1300.00 0.08 15.81 1299.96 -4.13 -3.06 4.10 5.14 216.49 0.16
1400.00 0.06 3.22 1399.96 -4.01 -3.04 3.97 5.03 21712 0.03
1500.00 0.05 64.69 1499.96 -3.94 -2.99 3.90 4.94 217.20 0.06
1600.00 - : 0.14 18.28 1599.96 -3.80 - -2.91 3.76 4.78 217.43 0.1
1700.00 0.16 59.50 1699.96 -3.61 -2.74 3.57 4.53 217.27 0.11
1800.00- 0.27 83.27 1799.96 -3.50 -2.38 3.48 4.24 214.20 0.14
1900.00 0.16 52.80 1899.96 -3.39 -2.03 3.37 3.96 210.93 0.16
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Measured Incl Drift : Vertical Closure Closure Doglég

Depth Angle Direction TVD +N/-S +E/-W Section Distance Direction Severity

FT Deg Deg FT FT FT FT FT Deg Deg/100
2000.00 0.18 124.86 1999.96 -3.40 -1.79 3.38 3.84 207.80 0.20
2100.00 0.20 82.23 2099.96 -3.47 -1.49 3.45 3.77 203.21 0.14
2200.00 0.17 4.68 2199.96 -3.29 -1.30 3.28 3.54 201.54 0.24
2300.00 0.11 21.26 2299.96 -3.05 -1.25 3.03 3.30 202.31 0.07
2400.00 0.26 10.71 2399.96 -2.73 -1.17 2,72 2,97 203.24 0.16
2500.00 0.10 54.40 2499.96 -2.45 -1.06 244 2,67 203.33 0.20
2600.00 0.31 13.96 2599.96 -214 -0.92 212 2.33 203.28 0.24
2700.00 0.46 8.37 2699.95 -1.48 -0.80 1.47 1.68 208.29 0.15
2800.00 0.49 353.85 2799.95 -0.66 -0.78 0.65 1.02 229.90 0.12
2900.00 0.55 16.34 2899.95 0.23 -0.69 -0.23 0.73 288.07 0.21
3000.00 0.74 33.22 2999.94 " 1.23 -0.20 -1.23 1.25 350.68 0.27
3100.00 0.87 2,63 3099.93 2.53 0.19 -2.53 2.54 4.26 0.44
3200.00 0.86 353.19 3199.92 4.04 0.14 -4.03 4.04 1.92 0.14
3300.00 0.75 346.81 3299.91 5.42 -0.10 -5.42 5.42 358.91 0.14
3400.00 0.78 322.88 3399.90 6.60 -0.66 -6.61 6.63 354.25 0.32
3500.00 0.80 319.00 3499.89 7.67 -1.53 -7.69 7.82 348.70 0.06
3600.00 0.76 331.76 3599.88 8.78 -2.30 -8.80 9.07 345.31 0.18
3700.00 0.82 324.34 3699.87 9.94 -3.03 -9.97 10.39 343.05 0.12
3800.00 0.86 321.35 3799.86 11.10 -3.91 -11.15 11.77 340.58 0.06
3900.00 0.91 303.71 3899.85 1213 -5.05 -12.19 13.14 337.41 0.28
4000.00 0.83 291.47 3999.84 12.84 -6.39 -12.92 14.35 333.55 0.20
4100.00 0.95 289.42 4099.83 13.39 -7.85 -13.48 15.52 329.61 0.13
4200.00 0.97 287.83 4199.81 13.92 -9.44 -14.03 16.82 325.85 0.03
4300.00 .0.88 279.54 4299.80 14.31 -11.00 -14.44 18.05 32244 0.16
4400.00 0.62 276.67 4399.79 14.50 -12.30 -14.64 19.01 319.70 0.26
4500.00 0.60 273.74 4499.79 14.60 -13.36 -14.75 19.79 317.53 0.04
4600.00 0.56 287.38 4599.78 14.78 -14.35 -14.95 20.60 315.84 0.15
4700.00 0.58 274.06 4699.78 14.96 -15.32 -15.14 21.41 314.31 0.13
4800.00 0.64 258.24 4799.77 14.88 -16.37 -15.07 2212 312.26 0.18
4900.00 1.00 242.58 4899.76 14.36 -17.70 -14.57 22.79 309.07 0.42
5000.00 1.01 235.42 4999.74 13.46 -19.19 -13.69 23.44 305.05 0.13
5100.00 1.10 238.14 5099.73 12.46 -20.73 -12.70 24.19 301.00 0.11
5200.00 0.89 230.33 5199.71 11.45 -22.15 -11.71 24.93 297.34 0.25
5§300.00 1.04 219.02 5299.70 10.25 -23.32 -10.52 25.47 293.72 0.24
5400.00 0.95 212.53 5399.68 8.84 -24.34 -9.13 25.90 289.96 0.15
5500.00 0.95 220.66 5499.67 7.52 -25.33 -7.82 26.42 286.53 0.13
5§600.00 1.16 207.07 5599.65 5.98 -26.33 -6.29 27.00 282.80 0.33
5700.00 1.20 204.31 5699.63 412 -27.22 -4.44 27.53 278.61 0.07
5800.00 1.26 204.21 5799.61 2.16 -28.11 -2.50 28.19 274.40 0.05
5900.00 1.26 210.10 5899.58 0.21 -29.1 -0.56 29.11 270.42 0.13
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Measured Incl Drift Vertical Closure Closure Dogleg

Depth Angle Direction TVD +N/-S +E/-W Section Distance Direction Severity

FT Deg Deg FT FT FT FT FT Deg Deg/100
6000.00 1.08 207.88 5999.56 -1.57 -30.10 1.21 30.14 267.02 0.19
6100.00 0.29 196.31 6099.56 -2.64 -30.61 2.28 30.72 265.07 0.79
6200.00 1.17 183.36 6199.55 -3.90 -30.74 3.54 30.98 262.77 0.89
6300.00 1.65 152.60 6299.52 -6.20 -30.13 5.84 30.76 258.38 0.88
6400.00 1.76 145.75 6399.47 -8.74 -28.61 8.40 29.92 253.02 0.23
6500.00 1.73 146.70 6499.43 -11.27 -26.92 10.95 . 29.18 247.29 0.04
6600.00 1.12 137.47 6599.40 -13.25 -25.43 12.95 28.67 242.48 0.66
6700.00 1.64 148.49 6699.37 - 1519 -24.02 14.90 28.42 237.70 0.58
6800.00 1.72 156.44 6799.32 -17.78 -22.68 17.51 28.82 231.90 0.24
6900.00 2.69 164.76 6899.25 -21.42 -21.46 21.16 30.32 225.05 1.03
7000.00 3.74 162.89 6999.09 -26.81 -19.88 - 26.57 33.38 216.57 1.05
7100.00 3.38 161.52 7098.90 -32.72 -17.99 32.50 37.34 208.80 0.37
7200.00 2.72 167.92 7198.75 -37.84 -16.56 37.64 41.30 203.63 0.74
7300.00 2.45 175.97 7298.65 -42.29 -156.91 42,10 45.18 200.62 0.46
7400.00 2.67 173.94 7398.55 -46.73 -15.51 46.54 49.24 198.37 0.24
7500.00 2.41 163.95 7498.46 -51.07 -14.69 50.89 53.14 196.05 0.51
7600.00 1.22 153.59 7598.40 -54.04 -13.63 53.87 - 55.73 194.16 1.23
7700.00 0.41 105.51 7698.39 -55.08 -12.81 54.93 56.56 193.10 0.99
7800.00 1.27 91.74 7798.38 -55.21 -11.36 55.08 56.37 191.62 0.88
7900.00 1.00 89.75 7898.36 -55.24 -9.37 5513 56.03 189.63 0.28
8000.00 0.76 70.77 7998.35 -55.02 -7.87 54.92 55.58 188.14 0.37
8100.00 0.40 72.36 8098.35 -54.70 -6.91 54.61 55.13 187.20 0.36
8200.00 0.14 86.13 8198.34 -54.58 -6.46 54.50 54.96 186.75 0.27
8300.00 0.90 214.77 8298.34 -55.22 -6.79 55.14 55.64 187.01 0.99
8400.00 0.88 175.29 8398.33 -56.63 -7.17 56.54 57.08 187.22 0.60
8500.00 1.94 149.99 8498.30 -58.85 -6.27 58.77 59.18 186.08 1.20
8600.00 1.81 150.01 8598.25 -61.68 -4.63 61.62 61.86 184.29 0.13
8700.00 1.96 157.06 8698.19 -64.63 -3.18 64.58 64.70 182.81 0.28
8743.00 1.59 158.27 8741.17 -65.86 -2.67 65.82 65.91 182.32 0.86
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VAUGHN ENERGY SERVICES
MIDLAND, TX
432-563-5444
SURVEYOR : JAVIER ESTRADA =
SRO STATE UNIT NO 048H / API 30-015-41779 VAo BeERCY ST
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COG Operating LLC

Eddy County, NM (NAD 27 NME)
SRO State Com

#48H

WB2/Job #1410026

Survey: Phoenix MWD Survey

Survey Report
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S CONCHO

Phoenix Technology Services

Survey Report

PHOENIX

TECHNOLOGY SLRVICLS

é

Compé’nyi (COG Operating LLC Local Co-ordinate Reference: : ‘Weil #48H 1‘
Project: Eddy Cc_>unty, NM (NAD 27 NME) TVD Reference: .. fKB @ 3091.00usft (Scandrill Freedom)
Site: SRO State Com | - . MD Reference: |KB @ 3091.00usft (Scandrill Freedom)
- Well: #48H | North Reference: . {Grid
Wellbore: WB2/Job #1410026 . Survey Calculation Method: {Minimum Curvature . i
Design: "|Surveys (Scandrill Freedom) : . Database: Compass 5000 GCR DB il
O ) U e e e e e e
T/t T T T T T T T T LI e i mal Tl Tl LT e e e e e e e i St e e, = o 5 A e A A e e e o e e e W e e s At A n A i e e L T T T L L T, T L DT T T :::,::,r:_;_:-,;:.':;{ s
Project {_Eday County, NM(NAD27NME) " " T T -.Q S £
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 | SRO State Com __ '" T - o [
Site Position: Northing: 386,965.90 ysft Latitude: 32°3'49.36391 N
From: Map Easting: 564,751.00 usft Longitude: 104° 7' 27.51995 W
Position Uncertainty: 0.00 usft Slot Radius: 13-3/16 " Grid Convergence: 011 °
Well ce {Ceaen [ . . o J
Well Position +N/-S 0.00 usft Northing: 386,965.90 usft Latitude: 32°3'49.36391 N
+E/-W 0.00 usft Easting: 564,751.00 usft Longitude: 104° 7' 27.51995 W
Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,065.00 usft
Wellbore: -~ [T WB2/Job #1410026 - 7
Maé‘ne!tksi Mo’dei Name Sample Date D‘eélibnation Dip Angle . Field Strength
N ' .0 ) ‘ oM
IGRF2010_14 01/02/14 7.51 59.88 48,207
Design.. . [ Surveys (Scandnill Freedom)______ "~ . - J
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 7.400.00
Vertical Section:: - Depth From (TVD) +N/-S <. +EMW Direction ) )
Lo {usft) (usft) (usft) (E 2 . i
| 0.00 0.00 0.00 179.32

02/21/14 8:38:29AM
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Phoenix Technology Services

f
=N PHOENIX
W Survey Report 1y ] YicHNOLOGY sarvices
P T T e A e e s e S e A k_-,:z::::.‘(
Company: tCOG Operating LLC ) Local Co-ordinate Reference: | Well #48H }
Project: Eddy County, NM (NAD 27 NME) : TVD Reference: ‘KB @ 3091.00usft (Scandrill Freedom) |
Site: iSRO State Com 5 MD Reference: {KB @ 3091.00usft (Scandrill Freedom) §
Well: |#48H I North Reference: {Grid
Wellbore: %WBZ/Job #1410026 I Survey Calculation Method: Minimum Curvature
Design: 1 Surveys (Scandrill Freedom) | Database: 1Compass 5000 GCR DB
N | e e = - e e e s e o e ) LT Imimen I T T TTISTIIIISLIT TR
Survey Program [Date 0222104 _ T T
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
100.00 7,400.00 PHIVES Gyro (WB1/Job #1410026) CB-GYROMS Camera based gyro multishot e, T T e
7,400.00 17,660.00 Phoenix MWD Survey (WB2/Job #141002 MWD MWD - Standard
- Survey - - - - S T
MD Inc Azi (azimuth) TVDSS B TVD N/S E/W V. Sec DLeg Northing Easting
(usft) °) {°) (usft) (usft) (usft) {usft) (usft) (°/100usft) {usft) (usft)
7,400.00 2,67 173.94 4,307.55 7,398.55 46.73 -15.51 46.54 0.00 386,919.17 564,735.49
Tie-on to Gyro
7,443.00 15.90 169.50 4,349.90 7,440.90 -53.55 -14.33 53.37 30.79 386,912.35 564,736.67
First Phoenix MWD survey
7,474.00 21.90 164.90 4,379.21 7,470.21 -63.31 -12.04 63.17 19.93 386,902.59 564,738.96
7,506.00 25.50 162.10 4,408.51 7,499.51 -75.64 -8.37 75.53 11.78 386,890.26 564,742.63
7,538.00 27.30 162.10 4,437.17 7,528.17 -89.17 -4.00 89.12 5.62 386,876.73 564,747.00
7,569.00 29.30 163.10 4,464 .47 7,555.47 -103.20 0.39 103.20 6.63 386,862.70 564,751.39
7,601.00 31.70 163.80 4,492.04 7,583.04 -118.77 5.02 118.82 7.58 386,847.13 564,756.02
7,632.00 33.70 164.50 4,518.12 7,609.12 -134.88 9.59 134,98 6.57 . 386,831.02 564,760.59
7,664.00 35.50 164,70 4,544 46 7,635.46 -152.39 1441 152.56 564 386,813.51 564,765.41
7,696.00 37.90 165.70 4,570.12 7,661.12 -170.88 18.29 171.10 7.73 386,795.02 564,770.29
7,727.00 40.80 168.30 4,594.09 7,685.09 -180.03 23.70 190.30 10.76 386,775.87 564,774.70
7,759.00 43.30 170.70 4617.85 7,708.85 -211.10 27.59 211.42 9.29 386,754.80 564,778.59
7,791.00 45.60 172.50 4,640.69 7,731.69 -233.27 30.86 233.62 8.20 386,732.63 564,781.86
7,822.00 49.10 174.80 4,661.69 7,752.69 -255.93 33.37 256.30 12.54 386,709.97 564,784.37
7,854.00 52.30 176.70 4,681.96 7,772.96 -280.62 35.1¢9 281.01 11.00 386,685.28 564,786.19
7,885.00 55.50 178.20 4,700.22 7,791.22 -305.64 36.30 306.04 11.04 386,660.26 564,787.30
7,917.00 58.50 180.00 4,717.65 7.808.65 -332.46 36.71 332.88 10.49 386,633.44 564,787.71
7,934.00 60.40 180.20 4,726.29 7,817.29 -347.10 36.69 347.52 11.22 386,618.80 564,787.69
7,966.00 64.40 179.90 4,741.11 7.832.11 -375.46 36.66 375.87 12.53 386,590.44 564,787 .66
7,997.00 66.80 179.80 4,753.92 7,844.92 -403.69 36.74 404.09 7.75 386,562.21 564,787.74

02/21/14 8:38:29AM
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S CONCHO

Phoenix Technology Services

9 PHOENIX
TECHNOLOGY SIRVICLS

Survey Report

Company: = COEB;)erating LLC T Local Co-ordinate Reference: {\7\/;\; ;4;;-(‘*_ T -——} |
Project: " {Eddy County, NM (NAD 27 NME) 1 TVD.Reference: - . |KB @ 3091.00usft (Scandrill Freedom) ! ;

Site: - . |SRO State Com | _ MD Reference: KB @ 3081.00usft (Scandrill Freedom) j

"Well: - l#48H ; North Reference: e ~'Grid
Wellbore: {WB2/Job #1410026 { Survey Calculation Method: {Minimum Curvature f
Design: ' ;Surveys Sicandri!l Freidom) ! . - Database: ‘ '{C?Tfass 5000 GQR QB }
Survey T o
MD Inc Azi (azimuth) . TVDSS " TVD NIS . EW V. Sec QLeg , Northing ) Eastigg ’
{usft) ) . - (%) (usft) (usft) (usft) (usft) {usft) (°/100usft) (usft) (Usft)

8,029.00 69.20 180.80 4,765.91 7,856.91 -433.35 36.58 433.76 8.04 A 386,532.55 564,787.58"

8,092.00 74.80 180.10 478537 7,876.37 -483.24 36.12 493.64 8.95 386,472.66 564,787.12

8,124.00 78.00 179.90 4,792.89 7,883.89 -524.34 36.12 524.73 10.02 386,441.56 564,787.12

8,155.00 80.30 180.20 4,798.72 7,889.72 -554.79 36.09 555.18 7.48 386,411.11 564,787.09

8,186.00 81.60 181.10 4,803.60 7,894.60 -585.40 35.74 585.78 5.08 386,380.50 564,786.74

8,218.00 82.90 181.10 4,807.92 7,898.92 -617.10 35.13 617.47 4.06 386,348.80 564,786.13

8,280.00 85.00 179.80 4,814.45 7,905.45 -678.75 34.65 679.11 3.98 386,287.15 564,785.65

8,312.00 85.70 179.50 4,817.04 7,908.04 -710.64 34.85 711.00 2.38 386,255.26 564,785.85

8,344.00 86.80 179.10 4,819.14 7,910.14 -742.57 35.24 742.93 3.66 386,223.33 564,786.24

8,407.00 87.90 179.60 4,822.05 7,913.05 -805.50 35.95 805.87 1.92 386,160.40 564,786.95

8,500.00 91.60 179.60 4,822.46 7,913.46 -898.48 36.60 898.85 3.98 386,067.42 564,787.60

8,595.00 91.80 179.40 4,819.64 7,910.64 -993.43 37.43 993.81 0.30 385,972.47 564,788.43

8,690.00 91.40 180.60 4,816.99 7,907.99 -1,088.38 37.43 1,088.76 1.33 385,877.51 564,788.43

8,785.00 92.00 180.60 4,814.17 7,905.17 -1,183.34 36.43 1,183.69 0.63 385,782.56 564,787.43

8,879.00 90.70 182.00 4,811.95 7,902.95 -1,277.29 34.30 1,277.61 2.03 385,688.61 564,785.30

8,975.00 91.20 182.10 4,810.36 7,901.36 -1,373.22 30.87 1,373.48 0.53 385,592.68 564,781.87

9,069.00 90.50 182.40 4,808.97 7,899.97 -1,467.13 27.18 1,467.35 0.81 385,498.77 564,778.18

9,164.00 89.90 181.80 4,808.63 7,899.63 -1,562.07 23.70 1,562.24 0.89 385,403.83 564,774.70

9,259.00 90.70 181.20 4,808.14 7,899.14 -1,657.03 21.21 1,657.17 1.05 385,308.87 564,772.21

9,353.00 90.10 182.20 4,807.48 7,898.48 -1,750.9¢9 18.42 1,751.08 1.24 385,214.91 564,769.42

9,448.00 90.90 182.50 4,806.65 7,897.65 -1,845.90 14.53 1,845.94 0.90 385,120.00 564,765.53

9,544.00 89.90 181.70 4,805.98 7,896.98 -1,941.83 11.01 1,941.83 1.33 385,024.07 564,762.01

9,639.00 89.10 181.40 4,806.81 7,897.81 -2,036.79 8.44 2,036.75 0.80 384,929.11 564,759.44

9,733.00 89.80 180.70 4.807.71 7.,898.71 -2,130.77 6.72 2,130.70 1.05 384,835.13 564,757.72

9,828.00 90.60 180.50 4,807.38 7,898.38 -2,225.77 572 2,225.68 0.87 384,740.13 564,756.72

9,922.00 89.60 180.10 4,807.22 7,898.22 -2,319.76 5.23 2,319.66 1.15 384,646.14 564,756.23

10,017.00 90.00 180.10 4,807.55 7,898.55 -2,414.76 5.06 2,414.65 0.42 384,551.14 564,756.06

02/21/14 8:38:29AM
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Phoenix Technology Services
Survey Report

= CONCHO

6 PHOENIX
TICHNOLOGY SERVICES

Company: R?éaakr;fa.t-lnAg LT.(S~ T Local Co-ordinate Reference: :W;];;SHM T -—---—/-—*—P

Project: Eddy County, NM (NAD 27 NME) TVD Reference: }KB @ 3091.00usft (Scandrill Freedom)

Site: ‘?SRO State Com MD Reference: 1KB @ 3091.00usft (Scandrill Freedom) |

Well: #4BH North Reference: |Grid

Wellbore: WB2/Job #1410026 Survey Calculation Method: !Minimum Curvature

kDesign: L?u_r\ieyf iS(ia'ngrirllrli rgeﬁdgm? o . Database: i_(ff)rpasE ‘SQOO‘G_C_R _lZB -
Survey oL )
MD Inc Azi (azimuth) TVDSS : TVD _NIS> : ' EW V. Sec DLeg Northing Easting
(usft) {°) {usft) (usft) (usft) (usft) {usft) (°*/100usft) (usft) (usft) _

1011200 9080 17980 4,806.89 7,897.89 -2,509.76 515 250964 090 384,456.14 564,756.15
10,206.00 91.20 179.60 4,805.25 7,896.25 -2,603.74 5.64 2,603.63 0.48 384,362.16 564,756.64
10,301.00 90.20 179.50 4,804.08 7,895.08 -2,698.73 6.38 2,698.62 1.06 384,267.17 564,757.38
10,396.00 80.70 178.90 4,803.34 7,894.34 -2,793.72 7.71 2,793.61 0.82 384,172.18 564,758.71
10,491.00 89.30 179.20 4,803.34 7,894.34 -2,888.70 9.29 2,888.61 1.51 384,077.20 564,760.29
10,586.00 89.80 179.30 4,804.08 7,895.08 -2,983.69 10.53 2,983.61 0.54 383,982.21 564,761.53
10,681.00 89.70 177.90 4,804.50 7,895.50 -3,078.66 12.85 3,078.60 1.48 383,887.24 564,763.85
10,775.00 90.30 177.90 4,804.50 7,895.50 -3,172.60 16.29 3,172.57 0.64 383,793.30 564,767.29
10,870.00 90.90 177.80 4,803.50 7,894.50 -3,267.52 19.86 3,267.53 0.64 383,698.38 564,770.86
10,964.00 89.50 179.20 4,803.18 7,894.18 -3,361.49 22.32 3,361.51 211 383,604.41 564,773.32
11,058.00 90.10 179.10 4,803.50 7,894.50 -3,455.48 23.71 3,455.51 0.65 383,510.42 564,774.71
11,152.00 90.70 179.10 4,802.85 7,893.85 -3,549.46 25.19 3,549.51 0.64 383,416.44 564,776.19
11,247.00 91.60 178.30 4,800.94 7,891.94 -3,644.42 27.34 3,644.48 1.27 383,321.48 564,778.34
11,341.00 90.80 179.30 4,798.89 7,889.89 -3,738.37 29.31 3,738.46 1.30 383,227.53 564,780.31
11,435.00 89.00 180.10 4,798.97 7,889.97 -3,832.36 29.80 3,832.45 219 383,133.54 564,780.80
11,529.00 89.60 180.20 4,800.12 7,891.12 -3,926.36 29.56 3,926.43 0.65 383,039.54 564,780.56
11,623.00 90.00 179.70 4,800.45 7,891.45 -4,020.36 29.64 4,020.42 0.68 382,945.54 564,780.64
11,717.00 90.20 179.20 4,800.28 7,891.29 -4,114.35 30.54 4,114.42 0.57 382,851.55 564,781.54
11,811.00 90.80 178.50 4,799.38 7,890.38 -4,208.33 32.43 4,208.41 1.05 382,757.57 564,783.43
11,905.00 92.00 178.30 4,797.00 7,888.00 -4,302.28 35.05 430237 1.19 382,663.64 564,786.05
11,998.00 91.10 179.90 4,794 .46 7,885.46 -4,396.21 36.53 4,396.33 1.5 382,569.69 564,787.53
12,093.00 89.10 179.90 4,794.30 7,885.30 -4,490.20 36.89 4,490.32 213 382,475.70 564,787.69
12,191.00 89.20 179.80 4,795.75 7,886.75 -4,588.19 36.85 4,588.31 0.14 382,377.71 564,787.95
12,285.00 89.70 179.70 4,796.65 7,887.65 -4,682.19 37.36 4,682.30 0.54 382,283.71 564,788.36
12,379.00 90.00 179.00 4,796.90 7,887.90 -4,776.18 38.43 4,776.30 0.81 382,189.72 564,789.43
12,473.00 90.30 178.30 4,796.65 7,887.65 -4,870.15 40.64 4,870.29 0.81 382,095.75 564,791.64
12,567.00 90.40 177.90 4,796.08 7,887.08 -4,964.10 43.76 4,964.27 0.44 382,001.80 564,794.76
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= CONCHO

Phoenix Technology Services

Survey Report

6 PHOENIX
\ TECHNOLOGY SIRVICLS

. ‘C.ompa:ny: " tCOG Operating LLCMPM‘ Local Co-’ordinate- Reference: ('\X/éu'#xéf*m_“

Project: Eddy County, NM (NAD 27 NME) TVD Reference: ’ IKB @ 3091.00usft (Scandrill Freedom)

Site: SRO State Com - MD Re,ferencé:' EKB @ 3091.00usft (Scandrill Freedom)

Well:  ° |#48H -North Reference: {Grid

Wellbore: =~ . |WB2/Job #1410026 . .Survey Calculation Method: Minimum Curvature

Dosign:___Surveys ScandlFrescor) e |

Survey - -

“MD Inc Azi (azimuth) TVDSS TVD N/S EW V. Sec. DLeg  Northing _ Easting
(usft) - {°) ) (usft) {usft) {usft) (usft) {usft) (°/100usft) (usft), - (usft)

12,661 .06_ ) 90.80 177.50 4,785.10 7,886.10 -5,058.02 47.53 5,058.23 0.60 381,907.88 564,798.53
12,755.00 91.10 177.20 4,793.54 7,884.54 -5,151.90 51.87 5,152.16 0.45 381,814.00 564,802.87
12,849.00 91.40 176.70 4,791.48 7,882.49 -5,245.75 56.87 5,248.05 0.62 381,720.15 564,807.87
12,943.00 90.40 177.20 4,790.01 7,881.01 -5,339.60 61.88 5,339.96 1.19 381,626.30 564,812.88
13,038.00 89.10 177.30 4,790.42 7.881.42 -5,434.49 66.43 5,434.89 1.37 381,531.41 564,817.43
13,132.00 89.50 177.10 4,791.57 7.882.57 -5,628.37 71.03 5,528.82 0.48 381,437.53 564,822.03
13,226.00 90.20 179.20 4,791.82 7,882.82 -5,622.31 74.06 5,622.80 2.35 381,343.59 564,825.06
13,320.00 90.60 179.30 479116 7,882.16 -5,716.30 75.29 5716.79 0.44 381,249.60 564,826.29
13,414.00 90.60 179.30 4,790.18 7,881.18 -5,810.29 76.44 5,810.79 0.00 381,155.61 564,827.44
13,508.00 91.30 179.10 4,788.62 7.,879.62 -5,904.27 77.75 5,904.78 0.77 381,061.63 564,828.75
13,602.00 91.50 178.80 4,786.32 7.877.32 -5,998.23 79.47 5,998.75 0.38 380,967.67 564,830.47
13,696.00 90.60 179.10 4,784.60 7.875.60 -6,092.19 81.19 6,092.73 1.01 380,873.71 564,832.19
13,790.00 91.00 179.30 4,783,28 7.874.29 -6,186.17 82.51 6,186.72 048 380,779;73 564,833.51
13,885.00 88.80 181.20 4,783.45 7.874.45 -6,281.16 82.09 6,281.69 3.06 380,684.74 564,833.09
13,879.00 89.10 180.80 4,785.18 7,876.18 -6,375.13 80.45 6,375.64 0.53 380,590.77 564,831.45
14,072.00 89.40 180.80 4,786.39 7,877.39 -6,468.12. 79.15 6,468.60 0.32 380,497.78 564,830.15
14,166.00 89.70 180.50 4,787.13 7,878.13 -6,662.11 78.09 6,562.57 0.45 380,403.79 564,829.09
14,261.00 90.20 180.60 4.787.21 7.878.21 -6,657.10 77.18 6,657.55 0.54 380,308.80 564,828.18
14,355.00 90.50 180.60 4,786.64 7,877.64 -6,751.09 76.19 6,751.52 0.32 380,214.81 564,827.19
14,448.00 80.80 180.30 4,785.49 7,876.4¢ -6,845.08 75.45 6,845.50 .53 380,120.82 564,826.45
14,543.00 91.10 180.10 4,783.85 7.874.85 -6,939.07 75.13 6,939.47 0.30 380,026.83 564,826.13
14,638.00 91.60 180.30 4,781.61 7,872.61 -7,034.04 74.79 7,034.43 0.57 379,931.86 564,825.79
14,732.00 90.30 179.80 4,780.05 7,871.05 -7,128.03 74.71 7,128.41 1.48 379,837.87 564,825.71
14,8286.00 90.60 179.80 4,779.32 7,870.32 -7,222.02 75.04 7,222.40 0.32 379,743.88 564,826.04
14,920.00 $0.90 179.60 4778.09 7,868.09 -7,316.01 75.53 7,316.39 0.38 379,649.89 564,826.53
15,014.00 91.30 179.60 4,776.28 7,867.28 -7,409.99 76.19 7,410.38 0.43 379,555.91 564,827.19
15,108.00 89.50 180.00 4,775.63 7,866.63 -7,503.99 76.52 7,504.37 1.96 379,461.91 564,827.52
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Phoenix Technology Services
Survey Report

= CONCHO

5 PHOENIX
Y TECHNOLOGY SERVICLS

Company: - [(COG O;;erating LLC - T Local Co-ordinate Reference: {Well #48H
‘Project: Eddy County, NM (NAD 27 NME) l TVD Reference: 'KB @ 3091.00usft (Scandrill Freedom)
Site: . SRO State Com l MD Reference: ° KB @ 3091.00usft (Scandrill Freedom)
Well: #48H ’ North Reference: . |Grid
Wellbore: IWBZ/Job #1410026 Surve.y,CaIculation Method: {Minimum Curvature
Design: - [Suveys (Scandtl Fressom) | Database: (CompasssowoeeROB
S —= == = == A = === S
Survey e
 mp Inc Azi (azimuth) " TVDSS WD NIS EW V.Sec  Dleg Northing Easting
(usft) %) . ) - (usft) {usft) *(usft) (usft) {usft) (°1M00usft) (usft) (usft)

T 15,202.00 89.70 179.40 4,776.28 7,867.28 -7,5697.98 ) 77.01 7.,598.36 0.67 379,367.92 564,828.01
156,296.00 89.90 179.20 4,776.61 7,867.61 -7,691.97 78.16 7,682.36 0.30 379,273.93 564,829.16
15,390.00 90.20 178.90 4,776.53 7.867.53 -7,785.96 79.72 7,786.36 0.45 379,179.94 564,830.72
15,484.00 90.80 178.70 4775.71 7,866.71 -7,879.94 81.68 7,880.35 0.67 379,085.96 564,832.68
15,579.00 91.00 178.70 4,774.22 7.865.22 -7,974.90 83.84 7,975.33 0.21 378,991.00 564,834.84
15,673.00 $0.90 177.70 4,772.66 7,863.66 -8,068.84 86.79 8,069.30 1.07 378,897.06 564,837.79
15,767.00 90.60 177.80 4,771.43 7,862.43 -8,162.76 80.48 8,163.26 0.34 378,803.14 564,841.48
15,861.00 $0.80 177.50 4,770.28 7,861.28 -8,256.67 94.33 8,257.21 0.38 378,708.23 564,845.33
15,955.00 91.30 177.70 4,%68.56 7.859.56 -8,350.57 98.27 8,351.15 0.57 378,615.33 564,849.27
16,048.00 91.60 178.20 4,766.18 7,857.18 -8,444 .48 101.63 8,445.10 0.62 378,521.42 564,852.63
16,143.00 90.40 179.00 4,764.54 7.855.54 -8,538.44 103.93 8,539.07 1.53 378,427.46 564,854.93
16,237.00 90.50 178.60 4,763.80 7.854.80 -8,632.42 105.90. 8,633.06 0.44 378,333.48 564,856.90
16,331.00 90.70 178.40 4,762.81 7,853.81 -8,726.38 108.36 8,727.05 0.30 378,239.52 564,859.36
16,425.00 89.60 178.90 4,762.57 7,853.57 -8,820.35 110.57 8,821.04 1.29 378,145.55 564,861.57
16,519.00 89.90 178.70 4,762.98 7.853.98 -8,914.33 112.54 8,915.04 0.38 378,051.57 564,863.54
16,613.00 80.30 178.70 4,762.81 7,853.81 -9,008.30 114.67 9,009.03 0.43 377,957.60 564,865.67
16,713.00 90.80 178.80 4,761.85 7,852.85 -9,108.28 116.85 9,109.02 0.51 377,857.62 564,867.85
16,807.00 81.00 177.80 4,760.38 7,851.38 -9,202.22 119.64 9,202.99 1.08 377,763.68 564,870.64
16,901.00 91.70 177.70 4,758.16 7,849.16 -9,296.12 123.33 9,296.93 0.75 377,669.78 564,874.33
16,995.00 92.10 176.50 4,755.05 7,846.05 -9,389.95 128.08 9,390.81 1.34 377,575.95 564,879.08
17,089.00 92.90 176.70 4,750.95 7,841.95 -9,483.69 133.65 9,484.61 0.88 377,482.21 564,884.65
17,183.00 93.20 176.30 4,745.94 7,836.94 -9,577.38 139.38 9,578.36 0.53 377,388.52 564,890.38
17,278.00 92.90 175.40 4,740.89 7,831.89 -9,672.00 148.25 9,673.05 1.00 377,293.80 564,897.25
17,372.00 93.20 174.60 4,735.89 7,826.89 -9,765.51 154.43 9,766.65 0.91 377,200.39 564,905.43
17,466.00 93.60 174.00 4,730.31 7.821.31 -9,858.88 163.75 9,560.13 0.77 377,107.02 564,914.75
17,560.00 94.30 173.90 4,723.84 7,814.84 -9,952.13 173.63 9,953.49 0.75 377,013.77 564,924.63
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v Phoenix Technology Services 4
— PHOENIX
% Survey Report TICHNOLOGY STRVICTS
= H — S 3 - - - — — = == 1
‘Company: ' 'COG Operating LLLC . o i . " Local Co-ordinate Reference: !Well #48H
.Project: - . }Eddy County, NM (NAD 27 NME) ’ e " * ~TVD Reference: - KB @ 3091.00usft (Scandrill Freedom)
| Site: ) L SRO State Com - ’ “- MD Reference: ° : - KB @ 3091.00usft (Scandrill Freedom)
Well: _ #48H North Reference: . {Grid
Wellbore: WB2/Job #1410026 } . Survey Calculation Method: {Minimum Curvature
'Design: LSurveys (Scandrill Freedom) f - Database: E [Compass 5000 GCR DB
Survey o
MD "o Azi(azimuth) . TVDSS ™vD NS EW " V.Sec Dleg  _ Northing Easting
- {usft) - - ©) R & B ~ (iisft) - (usft) o (usft) T (uisft) (usft) = (°/100usft) © (usft) {usft), . ’
17,608.00 94.80 173.50 4,720.03 7,811.03 -9,999.69 178.88 10,001.11 1.33 376,966.21 564,929.88
Final Phoenix MWD survey
17,660.00 94.80 173.50 4,715.68 7,806.68 -10,051.18 184,75 10,052.66 0.00 376,914.72 564,935.75
Projection to TD
i _
‘Survey Annotations’ T ‘ . __‘_>;_m_’::;;—;: o __~ T — ' /M‘::;_N_hm"_,wa___.._,_.ﬁd, ~ ] _‘ Av*& IR
o Measured . -Vertical Local Coordinates
Depth - De‘pgh ) +NJ-S +E/I-W .
(usfty:  ~ “(usf) T T (st . {usf) . Comment
7.400.00 7,398.55 -46.73 -15.51 Tie-on to Gyro
7,443.00 7,440.90 -53.55 -14.33 First Phoenix MWD survey
17,608.00 7.811.03 -9,999.69 178.88 Final Phoenix MWD survey
17,660.00 7,806.68 -10,051.18 184.75 Projection to TD |
Checked By: Approved By: Date:
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ot Project: Eddy County, NM (NAD 27 NME) ' G
AV Can CHO Site: SRO State Com TAM A Ro o
a We"‘ #48” - Magnetic North: 7.40°
Wellbore: WB2/Job #1410026 PHOENIX oo, Masretc Fea
Design: Plan #3R 02-01-14 TECHNOLOGY SERVICES D Angle: 50.a0°
Rig: Scandrill Freedom Model IGRF 2010, 14

B @ 3091.00usft (Scandril Freef WELL DETAILS Map System: US State Plane 1927 (Exact solution;
|T( Datum: NAD 1927 (NADCON CONUS)
° Ground Level: 3065.00 Ground Leve:  3085.00 Ellipsoid; Clarke 1866
LS ~EiW Nosthing Easting Latittude Longitude Zone Name: New Mexico East 3001
0.00 0.00 386965.90 564751.00 32" 349.36391 N 104° 7 27.51995 W
Local Origin: Well #48H, Grid North
300
Latitude: 32° 3' 49.36391 N
s00] TOS Longitude: 104° 7' 27.51895 W
SECTION DETAILS Grid-East: 564751.00
Grid North: 386965.90
900 Sec MD  Inc Azi TVD NS +EMW  Dleg TFace VSect Target Annotation Scale Factor: 1.000 -120
1 740000 267 17394 739855 4673 -1551 000  0.00 46.54 Tie-on to VES Gyro
2 746600 249 167.58 746449 4966 1504 0.51 -125.31 49.48 KOP, 1204°1100" Build Geomagnetic Model: IGRF2010_14
12004 3 8197.11 9048 179.25 792000 -528.91  -475 12.04 1168 52882 LP, Hold 90.48° Inc, 179.25 Azm Sample Date: 02~Jan-14 -160
4 1774584 90.48 179.25 7840.00-10076,50 11970 000  0.00 10077.2% PBHL-SRO State Com#48H TD at 17745.84 Magnetic Declination: 7.51°
Dip Angle from Horizontal: 59.88° -
15001 Magnetic Field Strength: 48207 2000+~
To convert a Magnetic Direction to a Grid Direction, Add 7.40°
18001 DESIGN TARGET DETALS To convert a Magnetic Direction to a True Direction, Add 7.51° East 2400 .
To convert a True Direction to a Grid Direction, Subtract 0.11°
Name ™0 NS +EIW Northing Easting Latitude Longitude  Shape
PBHL-SRO State Com #48H/840.00 1007650 11970  376889.40  564870.70 32°7963860N 104" 7 26.35596 W Point .
21004  plan hits target center FORMATION TOP DETAILS -2800+-
JBQIS——— TVDPath  MDPath Formation DipAngle DipDir
240p] Pelaware 772085 774094 SBSG_san 048 17932 -321
27004 CASING DETAILS -36004:
LEGEND ™vD MD Name Size
30004 350,00 958" 958 -4000
#48H, WB2/Job #1410026, Surveys (Scandrilt Freedom) VO 2320.00 512 52 =
#48H, WB1/Job #1410026, PH/VES Gyro VO H i
33001 v £ -4400
Plan #3R 02-01-14 ] -
- ] i .
£E3600 I 48003 e
5 : igh Sk
3900 T -5200 S5-HE
8 3 Zw|iin
F W e = e s T T == = gg e
24200 T E - -0
] EH 1 ]
b= 15 2 . al.
<
£45004
3 =100
F3 E
3 1 .6400-
24800 2 00+
o 50
51009 = 6800
T N
£° -
4 72004
5400 2 X
= 50
5700 3 -7600
o
©.100
60004 -8000
Bone Sprin:
pring 150
63004 -84004-
U Avalon Sh 04 it oo N
-200 -100  -50 0 S0 100 150 200 et y
6600 -8800
U Avalon Sh West{J/East(+) (50 usftiin) 0 S0 100 150 200 250 300
: West(-)/East({+) (50 usft/in)
69009 Tie-on to VES Gyro 620
‘FBSGy sand ! rst Phoenix MWD survey
7200 1 Lo -
KOP, 12.04°/100' Build
Prajection to TD
7500 S - s - - - e s - T 10000

Final Phoenix MWD survey,

EEEE3YZ 0 FENENY AUCEN EVEUEY DU DUEOE] COEN FEDER BN

7800 -1040045-—

-1600 -1200 -800 -4 o 0 8
West({-)/East({+) (400 usft/in)

F’B’HL'—él.: O Statd Com #18H

T 5 - L T . 5 Tl [ :
00 4800 5100 5400 5700 6000 6300 6600 6800 7200 7500 7800 8100 8400 8700 9000 9300 9600 9900 10200
Vertical Section at 179.32° {300 usft/in)

s 3t - - z . i

8400; - . . S R M . . — -
600 -300 0 300 600 900 1200 1500 1800 2100 2400 2700 3000 3300 3600 3900 4200 45
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