WELL NAME AND NUMBER  JC Federal #48

LOCATION  Section 22, T17S, R32E, 2490 FSL, 1980 FEL, Eddy County

OPERATOR COG Operating LL.C
DRILLING CONTRACTOR  United Drilling, Inc.

The undersigned hereby certifies that he is an authorized representative of the drilling contractor
who drilled the above described well and had conducted deviation test and obtained the following
results:

Degrees @ Depth Degrees (@ Depth Degrees @ Depth
3/4° @ 233'
1°@ 474
3° @ 888'
3 3/4° @ 909'
2 1/4° @ 1159’
11/4° @ 1631
3/4° @ 6474'
3/4° @ 7083

RECEIVED

APR 12 701 Drilling Contractor- UNITED DRILLING, INC.

HOBBSULY By (Mg

(Luisa ]\Iloriega)l

Title: Assistant Office Manager

Subsciibed and sworn to before me this 7@ day of .

Notary Public

My Commission Expires: / O/ g/ (7 County State

&%



2005~ 318713

COG OPERATING LLC  pecpver

Lea County, NM (NAD27 NME)

JC Federal #48 APR 12 200
.(J)ciz_I Federal #48 HDBB;SQ(;D

Survey: MWD Survey

SDI Standard Survey Report

21 February, 2011

This survey is correct to the best of my knowledge and is supported by actual field data.

Al 1 flih T

Notarized this date _=% ’ of gz/éé é‘éﬁét , 2011.
/ ///J[ ‘

LALLe.
Notary Signature

County of Midland
State of Texas

CARRIE REED
My Commlssgon Explires
October 4, 2011




Scientific Drilling International, Inc.
SD! Standard Survey Report

Company: . 'COG OPERATING LLC " Local Co-ordinate Reference: ‘Well JC Federal #48 %
Project: ‘Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20") @ 4019.0usft (United #42) !
Site: 'JC Federal #48 MD Reference: KB Elev (20') @ 4019.0usft (United #42) ,
Well: :JC Federal #48 North Reference: Grid ;
Wellbore: ‘OH * Survey Calculation Method: tMinimum Curvature 3
Design: ;Actual Database: :EDM-Regulatory
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 T)CFederaltas ‘ i . ’
Site Position: Northing: 662,359.50usft  Latitude: 32°49'10.424 N
From: Map Easting: 678,708.70usft  Longitude: 103°45'5.812 W
Position Uncertainty: 0.0 usft Slot Radius: o" Grid Convergence: 0.32°
Well -JC Federal#48 ] o o . _ o
Well Position +N/-8 0.0 usft Northing: 662,359.50 usft Latitude: 32°49'10.424 N
+EI-W 0.0 usft Easting: 678,708.70 usft Longitude: 103° 45'5.812 W
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 3,999.0 usft
‘Wellbore ' OH T 7 7 ’ T T T T
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
©) (W] (nT)
IGRF2010 1/28/2011 7.76 60.72 48,989
Design ; Ag:u,iali» ’ i ) ) : ) i
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-S +EW Direction ’ {
(usft) (usft) (usft) ©)
0.0 0.0 0.0 239.08
{
Survey Program Date 2/21/2011
From To
’ (usft) (usft) Survey (Welibore) Tool Name Description
100.0 2,093.0 Gyro Survey (OH) Keeper Standard Wireline Keeper ver 1.0.2
2,169.0 5,982.0 MWD Survey (OH) MWD MWD - Standard
Survey Pl L o . o L
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance‘
{usft) ) °) Depth {usft) {usft) ) (usft)
0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.0
100.0 0.28 81.71 100.0 0.0 0.2 81.71 0.2
200.0 0.33 101.68 200.0 0.0 0.8 89.09 0.8
300.0 0.50 124.59 300.0 03 14 101.80 14
400.0 0.83 145.95 400.0 -1.1 22 117.73 25
500.0 1.45 155.41 500.0 -2.9 3.1 132.98 4.2
600.0 2.03 159.75 599.9 57 4.2 143.38 7.1
700.0 2.39 157.41 699.8 -9.3 5.7 148.66 10.9
800.0 3.04 167.09 799.7 -13.7 7.5 151.26 15.6
900.0 3.40 157.99 899.6 -18.9 9.6 152.93 21.2
1,000.0 3.18 160.20 999.4 -24.2 1.7 164.24 26.9
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Scientific Drilling International, Inc.

SDI Standard Survey Report

Company: 'COG OPERATING LLC Local Co-ordinate Reference: ‘Well JC Federal #48

Project: Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20') @ 4019.0usft (United #42)

Site: JC Federal #48 MD Reference: KB Elev (20') @ 4019.0usft (United #42)

Well: JC Federal #48 North Reference: Grid

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: Actual ' Database: ' EDM-Regulatory

Survey ‘

Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
{usft) ©) © Depth (usft) (usft) © (usft)
1,100.0 2.80 160.15 1,099.3 -29.1 13.5 155.20 321
1,200.0 2.33 ' 157.87 1,199.2 -33.3 15.0 155.68 36.5
1,300.0 1.91 165.86 1,299.1 -36.7 16.5 155.80 40.2
1,400.0 1.71 150.47 1,399.1 -39.5 17.9 155.62 43.4
1,500.0 1.25 143.47 1,499.0 -41.7 19.3 155.16 459
1,600.0 0.96 119.91 1,699.0 -43.0 20.7 154.32 47.7
1,700.0 1.12 101.95 1,699.0 -43.6 224 152.86 49.0
1,800.0 1.31 95.97 1,799.0 -43.9 244 150.90 50.3
1,900.0 1.44 82.69 1,898.9 -43.9 268 148.56 514
2,000.0 1.56 68.08 1,998.9 -43.2 29.3 145.83 52.2
2,093.0 1.57 69.25 2,091.9 -42.1 316 143.10 52.6
2/21/2011 9:26:11PM Page 3 COMPASS 5000.1 Build 40



Scientific Drilling International, Inc.
SD! Standard Survey Report

Company: 'COG OPERATING LLC Local Co-ordinate Reference: E‘Well JC Federal #48
Project: ‘Lea County, NM (NAD27 NME) : TVD Reference: KB Elev (20') @ 4019.0usft (United #42)
Site: JC Federal #48 © MD Reference: KB Elev (20') @ 4019.0usft (United #42)
Welk: . JC Federal #48 " North Reference: Grid .
Wellbore: "OH . Survey Calculation Method: ‘Minimum Curvature :
Design: ‘Actual . Database: -EDM-Regutatory ;
Project . Lea County, NM (NAD27 NME) o - ) T
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 ! JC Federal #48 ’ -
Site Position: Northing: 662,359.50ysft  Latitude: 32°49'10.424 N
From: Map Easting: 678,708.70usft  Longitude: 103°45'5.812W
Position Uncertainty: 0.0 usft Slot Radius: 0" Grid Convergence: 032°
Well JC Federal #48 . L ) L - L ) - L }
Well Position +N/-S 0.0 usft Northing: 662,359.50 usft Latitude: . 32°49'10.424 N
+E/-W 0.0 usft Easting: 678,708.70 usft Longitude: 103°45'5.812W
Position Uncertainty 0.0 usft Wellhead Elevation: usft Ground Level: 3,999.0 usft
jWeIIbore OH ) o ; N ’
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) {nT)
IGRF2010 1/28/2011 7.76 60.72 48,989
Design 5'Aqtu.al- . B N ’ N _ . _ ‘J
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
}Ierticql Section: Depth From (TVD) +N/-S +E/-W Direction
- {usft) (usft) (usft) )
0.0 0.0 0.0 239.08
’Survey Program Date 2/21/2011
From To
| (usft) (usft) Survey (Wellbore) Tool Name Description
100.0 2,093.0 Gyro Survey (OH) Keeper Standard Wireline Keeper ver 1.0.2
2,169.0 5,933.0 MWD Survey (OH) MWD MWD - Standard
Survey - ‘ ) T ’ L o S 0
Measured Depth Inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
(usft) ©) ) Depth (usft) (usft) ) (usft) -
2,093.0 1.57 59.25 2,091.9 -42.1 31.6 143.10 52.6
2,169.0 127 60.98 2,167.8 -41.2 33.2 141.07 52.9
2,264.0 1.52 321.34 2,262.8 -39.7 33.4 139.92 51.8
2,359.0 3.66 285.13 2,357.7 -37.9 29.7 141.94 48.1
2,454.0 5.48 273.59 2,452.4 -36.8 222 148.90 43.0
2,549.0 7.30 262.30 2,546.8 -37.3 11.7 162.61 39.1
2,644.0 8.64 25148 2,640.9 -40.4 -1.1 181.49 40.4
2,739.0 8.00 251.70 2,734.9 -44.8 -14.1 197.48 46.9
2,834.0 7.65 238.50 2,829.0 -50.1 -25.8 207.20 56.4
2,929.0 6.86 237.30 2,923.3 -56.5 -35.9 212.45 67.0
3,024.0 5.98 239.90 3,017.7 -62.0 -45.0 215.94 76.6

2/21/2011 9:32:38PM
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= CONCH:

Scientific Drilling International, Inc.

SDI Standard Survey Report

Y))) Scientific

fond! g

Drilling

Company: 'COG OPERATING LLC Local Co-ordinate Reference: Well JC Federal #48
Project: .Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20") @ 4019.0usft (United #42) )
Site: JC Federal #48 MD Reference: KB Elev (20) @ 4019.0usft (United #42) ‘
Well: JC Federal #48 North Reference: "Grid .
Wellbore: OH Survey Calculation Method: 'Minimum Curvature i
Design: ‘Actual Database: ' EDM-Regulatory
Survey “ ‘
Measured Depth inclination Azimuth True Vertical North/South East/West Closure Azimuth  Closure Distance
{usft) ©) ) Depth (usft) (usft) ©) (usft)
3,119.0 6.61 242.00 3,121 -67.1 -54.1 218.88 86.2
3,214.0 6.71 243.70 3,206.5 -72.1 -63.9 221.54 96.4
3,309.0 6.73 24211 3,300.8 -77.2 -73.8 223.71 106.8
3,404.0 7.56 242.25 3,395.1 -82.7 -84.2 225.53 118.1
3,498.0 7.01 243.28 3,488.3 -88.2 -94.8 227.09 129.5
3,583.0 9.22 241.60 3,682.4 -94.4 -106.7 228.51 142.5
3,688.0 9.11 240.70 3,676.2 -101.7 -120.0 22972 157.3
3,783.0 8.44 240.10 3,770.0 -108.8 -132.6 230.61 171.5
3,878.0 8.09 241.50 3,864.1 -115.5 -144.5 231.36 185.0
3,973.0 8.47 241.00 3,958.1 -122.1 -156.5 232.04 198.5
4,068.0 8.00 241.30 4,052.1 -128.7 -168.4 232.62 2119
4,163.0 7.83 236.70 4,146.2 -135.4 -179.6 232.99 2249
4,258.0 7.65 251.07 4,240.3 -141.0 -191.0 233.57 237.4
4,353.0 7.42 251.38 4,334.5 -145.0 -202.8 234.44 2493
4,448.0 7.38 252.21 4,428.7 -148.8 -214.4 235.24 261.0
4,543.0 8.26 237.79 4,622.8 -154.3 -226.0 235.67 273.7
4,638.0 8.25 238.27 4,616.9 -161.5 -237.6 235.79 287.3
4,733.0 8.08 238.90 4,710.9 -168.6 -249.1 235.91 300.8
4,828.0 8.21 238.80 4,804.9 -1768.5 -260.6 236.04 3142
4,923.0 8.01 240.80 4,899.0 -182.3 -272.2 236.19 327.6
5,018.0 7.93 237.70 4,993.1 -189.0 -283.5 236.31 340.7
5113.0 6.51 24410 5,087.3 -194.9 -293.9 236.45 3526
5,208.0 4.40 245.50 51819 -198.7 -302.0 236.66 361.6
5,303.0 4.51 244.87 5,276.6 -201.8 -308.7 236.83 368.9
5,397.0 2.84 242.40 5,370.4 -204.5 -314.2 236.94 374.8
5,491.0 248 242.40 5,464.3 -206.5 -318.0 237.00 379.2
5,587.0 1.52 277.40 5,660.2 -207.3 -3211 237.16 382.2
5,682.0 1.01 234.30 5,655.2 -207.6 -323.1 237.27 384.0
5,776.0 0.64 219.70 5,749.2 -208.5 -324.1 237.24 385.3
5,871.0 0.58 196.67 5,844.2 -209.4 -324.5 237.47 386.2
5,933.0 0.77 190.04 5,906.2 -210.1 -324.7 237.10 386.7
Survey Annotations ’ . ﬁ PO
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(usft) (usft) (usft) (usft) Comment
2,093.0 2,091.9 -42.1 316  Gyro Tie-in
5,933.0 5,906.2 -210.1 -324.7 Last MWD Survey
5,982.0 5,955.2 -210.7 -324.8 Projection to Bit
2/21/2011 9:32:38PM Page 3 COMPASS 5000.1 Build 40



Project: Lea County, NM (NAD27 NME)

Site: JC Federal #48
. . e Well: JC Federal #48
Scientific Drilling Wellbore: OH
Directional Drilling Operalions Design: Plan #2 - 7-7/8" Hole
0 e 7 G  Azimuthsto Grid North
I Maomue forth: -0.317 WELL DETAILS: JC Federal #48
gnefic North: 7. KB Elev (20') @ 4019.0usft (United #42)
Magnetic Field Ground Level: 3999.0
Strength: 48989.4snT| +N/-S  +E/-W Northing Easting Latittude Longitude Siot
4 -1 Dip Angle: 60.72°| . 0 0.0 662359.50 678708.70 32°49' 10.424 N 103° 45' 5.812 W
Date: 1/28/2011
. Model: IGRF2010
1500— ,
H .F H , N N
) JC Federal f48/Gyro/Survey | | REFERENCE INFORMATION T\ ooo
110 ENRNEEY »N%mmu Co00s Co-ordinate (N/E) Reference: Well JC Federal #48, Grid North : N
= i M Vertical (TVD) Reference: KB Elev (20") @ 4019.0usft (United #42 *\\yﬂw 1
w ! . ! L Section (VS) Reference: Slot - Ao.oz.. 0.0E) . d "cf\ \\V\ m vﬁ _,/“25.
= T i Measured Depth Reference: KB Elev (20') @ 4019.0usft (United #42 NTM“\ 7JC Fedaral B48IC Yo Sunie}
3 1000 ] ) Calculation Method: Minimum Curvature ]
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COMPANY DETAILS: COG OPERATING LLC
223032

Error Surface: Elliptical Conic

el et ot Ll o Bt

PROJECT DETAILS: Lea County, NM (NAD27 NME)
Geodetic SystetdS State Plane 1927 (Exact solution)

System Datum:

SITE DETAILS: JC Federal #48
Site Centre Latitude: 32° 49' 10.424 N

Calculation Method: Minimum Curvature Datum: NAD 1927 (NADCON CONUS) . Longitude: 103°45'5.812 W
Error System: ISCWSA Ellipsoid: Clarke 1866 Positional Uncertainity: 0.0
Scan Method: Closest Approach 3D Zone: New Mexico East 3001 Convergence: 0.32

Mean Sea Level Local North: Grid




