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Scientific Drilling

%\VCD”CHO Survey Report k‘QL‘@i Scientific Driling

{ Company: COG Operating LLC Local Co-ordinate Reference: Well MC Federal #55
)

§ Project: Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20') @ 4053.00usft (United #42) ‘
| .
| Site: MC Federal #55 MD Reference: KB Elev (20') @ 4053.00usft (United #42) |
I well: MC Federal #55 North Reference: Grid !
| Wellbore: OH Survey Calculation Method: Minimum Curvature :
| Design: Actual Database: EDM-Julio :
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 MC Federal #55
Site Position: Northing: 663,323.30 usft L atitude: 32°49' 20199 N
From: Map Easting: 674,269.60 usft  Longitude: 103° 45' 57.768 W
Position Uncertainty: 0.00 usft Slot Radius: g" Grid Convergence: 031 °
Well MC Federal #55
Well Position +N/-S 0.00 usft Northing: ©63,323.30 usft Latitude: 32°49' 20.199 N
+E/-W 0.00 usft Easting: 674,269.60 usft Longitude: 103° 45' 57.768 W
Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: . 4,033.00 usft

Wellbore OH

Magnetics Model Name Sample Date Declination Dip Angle Field Strength
. ) ) (nT)
T T T T T UUIGRF010 201ti0328 T Tgys T T T T et T T T asera
Design Actual ’ ' i
- - wrma—a e s he meme e . . —— - ~ e e - L eme e = e ~—— — . hr e ea s smmu— ———— - i w——— = N
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
Vertical Section: ' Depth From (TVD) “NIs T +Bmiw 7 7 pirection . T
(usft) (usft) (usft) )
o« R '+ N - > N
Survey Program Date 2011/04/01
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
" 10000 2086.00Gyro Survey (OH) " Keeper " Standard Wireline Keeperver 1.02
2,164.00 7,138.00 MWD Survey (OH) MWD MWD - Standard
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ) ©) (usft) (usft) {usft) {usft) (°1100usft) (°1100usft) {°/100usft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100.00 0.28 25517 100.00 -0.06 -0.24 -0.02 0.28 0.28 0.00
200.00 0.27 236.47 200.00 -0.26 -0.67 0.03 0.09 -0.01 -18.70
300.00 0.49 211.62 300.00 -0.75 -1.09 0.37 0.27 0.22 -24.85
400.00 1.42 161.81 399.98 -2.29 -0.93 1.88 1.17 0.93 -49.81
500.00 2.32 154.40 499.93 -5.29 0.33 513 0.93 0.90 -7.41
600.00 2.54 14472 599.84 -8.93 249 . 9.26 0.46 0.22 -9.68
700.00 3.07 133.22 699.72 -12.57 572 13.73 0.77 0.53 -11.50
800.00 3.29 131.70 799.57 -16.31 9.81 18.58 0.24 0.22 -1.52
900.00 3.25 133.19 899.40 -20.16 14.02 23.56 0.09 -0.04 1.49
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Scientific Drilling
Survey Report

lVCompany: COG Operating LLC Local Co-ordinate Reference: l
1‘ Project: Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20') @ 4053.00usft (United #42) ;
| site: MC Federal #55 MD Reference: KB Elev (20') @ 4053.00usft (United #42) |
f Well: MC Federal #55 North Reference: Grid :
¢ Wellbore: OH Survey Calculation Method: Minimum Curvature i
1 Design Actual Database: EDM-Julio J}
| S R e S — S R e e n e - v v e e e e e v . s et . o0 . . e AV e, $% = = b ma =
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ) {usft) (usft) (usft) (usft) (°1100usft) (°[100usft) (°1100usft)
1,000.00 2.66 134.58 999.27 -23.73 17.74 28.12 0.59 -0.59 1.39
1,100.00 2.59 135.35 1,099.16 -26.97 20.98 32.21 0.08 -0.07 0.77
1,200.00 2.43 133.43 1,198.07 -30.03 2411 36.11 0.18 -0.16 -1.92
1,300.00 2.48 130.54 1,298.98 -32.90 27.29 39.83 0.13 0.05 -2.89
1,400.00 2.16 127.40 1,398.89 -35.45 30.44 43.24 0.34 -0.32 -3.14
1,500.00 1.92 103.12 1,498.83 -36.97 33.56 45.68 0.89 -0.24 -24.28
1,600.00 2.40 92.41 1,598.76 -37.44 37.29 47.30 0.63 0.48 -10.71
1,700.00 2.59 84.83 1,698.67 -37.32 41.63 48.56 0.38 0.19 -7.58
1,800.00 275 85.94 1,798.56 -36.95 46.27 49.67 0.17 0.16 1.1
1,900.00 2.25 75.31 1,898.46 -36.28 50.56 50.39 0.68 -0.50 -10.63
2,000.00 2.55 80.26 1,998.38 -35.41 54.66 50.85 0.36 0.30 4.95
2,086.00 2.28 85.20 2,084.30 -34.94 58.25 51.54 0.40 -0.31 5.74
Gyro Tie-in )
2,164.00 1.95 85.66 2,162.25 -34.71 61.12 52.23 0.42 -0.42 0.59
2,226.00 2.05 112.37 2,224.21 -35.05 83.18 53.21 1.50 0.18 43.08
2,321.00 2.78 152.52 2,319.13 -37.74 65.83 56.59 1.89 0.77 4226
2,415.00 3.44 169.37 2,412.99 -42.41 67.87 61.66 0.80 0.70 7.29
2,510.00 4.81 163.94 2,507.74 -48.90 69.98 68.49 1.48 1.44 4.81
2,605.00 5.96 157.87 2,602.32 -57.30 72.94 77.39 1.35 1.21 -6.39
2,700.00 6.63 160.70 2,696.75 -67.04 76.61 87.80 0.78 0.71 2.98
2,795.00 6.71 163.69 2,791.11 -77.55 79.98 98.83 0.38 0.08 3.15
2,890.00 7.21 167.64 2,885.41 -88.70 82.82 110.30 0.73 0.53 4.16
2,985.00 7.87 165.74 2,979.59 -100.82 85.69 122.72 0.74 0.69 -2.00
3,080.00 8.63 166.45 3,073.60 -114.06 88.97 136.31 0.81 0.80 0.75
3,175.00 7.79 165.87 3,167.63 -127.23 92.21 149.83 0.89 -0.88 -0.61
3,269.00 8.02 160.90 3,260.74 -139.60 95.91 162.74 0.77 0.24 -5.29
3,364.00 6.97 167.38 3,354.92 -151.19 100.29 175.12 1.21 -1.11 -3.71
3,459.00 7.56 163.17 3,449.16 -162.49 104.32 187.11 0.99 0.62 6.09
3,554.00 717 168.11 3,5643.38 -173.97 108.34 199.28 0.80 -0.41 -5.33
3,648.00 6.92 156.07 3,636.67 -184.59 112.82 210.77 0.38 -0.27 -217
3,751.00 6.90 152.64 3,738.92 -195.76 118.19 223.06 0.40 -0.02 -3.33
3,815.00 6.53 155.38 3,802.48 -202.48 121.47 230.47 0.76 -0.58 4.28
3,910.00 5.58 164.54 3,896.95 -211.84 124.95 240.45 1.42 -1.00 9.64
3,973.00 5.77 162.92 3,959.65 -217.82 126.70 246.68 0.39 0.30 -2.57
4,036.00 6.27 164.59 4,022.30 -224.17 128.54 253.28 0.84 0.79 2.65
4,100.00 7.25 165.35 4,085.85 -231.44 130.49 260.80 1.54 1.53 1.19
4,163.00 8.19 170.19 4,148.28 -239.71 132.26 269.20 1.81 1.49 7.68
4,226,00 8.30 171.71 4,210.63 -248.63 133.68 278.12 0.39 0.17 2.41
4,320.00 8.02 170.67 4,303.68 -261.82 135.72 291.27 0.34 -0.30 -1.11
4,416.00 8.57 172.81 4,398.67 -275.52 137.70 304.90 0.66 0.57 2.23
4,511.00 8.49 172.85 4,492.62 -289.50 139.46 318.72 0.08 -0.08 0.04
4,637.00 8.46 174.99 4,617.25 -307.96 141.43 336.86 0.25 -0.02 1.70
4,732.00 8.40 176.12 4711.22 -321.85 142.51 350.38 0.19 -0.06 1.19
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Scientific Drilling
Survey Report

= CONCHO

f Company: COG Operating LLC

©

Scientific Drilling

-
|
|

. Project: Lea County, NM (NAD27 NME) TVD Reference: KB Elev (20') @ 4053.00usft (United #42) l

i Site: 'MC Federal #55 MD Reference: KB Elev (20"} @ 4053.00usft (United #42) ;

' Well: MC Federal #55 North Reference: Grid :

{ Wellbore: OH Survey Calculation Method: Minimum Curvature

' Design: Actual Database: EDM-Julio ]

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) © } {usft) (usft) {usft) (usft) (°/100usft) (°1100usft) (°/100usft)
4,827.00 8.42 177.19 4,805.20 -335.72 143.32 363.79 0.17 0.02 1.13
4,922.00 7.63 170.33 4,899.27 -348.88 144.72 376.73 1.31 -0.83 -7.22
5,017.00 7.54 163.75 4,993.44 -361.09 147.52 389.19 0.92 -0.09 -6.93
5,112.00 7.51 164.65 5,087.62 -373.06 150.91 401.62 0.13 -0.03 0.95
5,208.00 6.43 162.49 5,182.91 -384.23 154.19 413.26 1.16 -1.13 -2.25
5,303.00 6.14 171.13 5,277.34 -394.33 156.57 423.59 1.04 -0.31 9.09
5,366.00 5.46 173.83 5,340.02 -400.63 157.41 429.84 1.16 -1.08 4.29
5,462.00 3.51 172.53 5,435.72 -408.09 158.29 437.19 203 -2.03 -1.35
5,556.00 3.74 168.68 5,529.53 -413.95 159.26 443.06 0.36 0.24 -4.10
5,651.00 2.73 176.61 5,624.38 -419.25 160.01 448.32 1.16 -1.06 8.35
5,746.00 2.53 181.57 5,719.28 -423.60 160.08 452 47 0.32 -0.21 5.22
5,841.00 2.38 174.98 5,814.20 -427.66 160.20 456.36 0.34 -0.16 -6.94
5,935.00 2.36 172.51 5,908.12 -431.52 160.62 460.16 0.11 -0.02 -2.63
6,030.00 2.23 174.04 6,003.04 -435.30 161.07 463.89 0.15 -0.14 1.61
6,125.00 2.19 179.03 6,097.97 -438.95 161.29 467.42 0.21 -0.04 5.25
6,221.00 2.06 180.39 6,193.90 -442.51 161.31 470.81 0.15 -0.14 1.42
6,316.00 1.79 185.96 6,288.85 -445.70 161.14 473.78 0.35 -0.28 5.86
6,409.00 2.46 177.44 6,381.78 -449.14 161.08 477.02 0.79 0.72 -9.16
6,504.00 2.37 164.44 6,476.70 -453.07 161.70 480.94 0.58 -0.09 -13.68
6,599.00 3.39 161.38 6,571.58 -457.62 163.12 485.71 1.09 1.07 -3.22
6,694.00 3.44 168.94 6,666.41 -463.08 164.57 491.35 0.48 0.05 7.96
6,789.00 3.38 169.17 6,761.24 -468.63 165.64 496.95 0.06 -0.06 0.24
6,884.00 3.40 170.27 6,856.08 -474.15 166.64 502.51 0.07 0.02 1.16
6,979.00 2.91 171.38 6,950.93 -479.31 167.48 507.67 0.52 -0.52 1.17
7,087.00 2.82 170.46 7,058.80 -484.64 168.33 513.00 0.09 -0.08 -0.85
Last MWD Survey
7,138.00 2.82 170.46 7,109.74 -487.12 168.75 515.48 0.00 0.00 0.00
Projection to Bit
Design Annotations
Il
Measured Vertical Local Coordinates
Depth Depth +NI-S +El-W
(usft) (usft) {usft) (usft) Comment
2,086.00 2,084.30 -34.94 58.25 Gyro Tie-in )
7,087.00 7,058.80 -484.64 168.33 Last MWD Survey
7,138.00 7,109.74 -487.12 168.75 Projection to Bit
Checked By: Approved By: Date:
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= CONCHO

Site:
Well:

Scientific Drilling for COG Operating LLC
Lea County, NM (NAD27 NME)
MC Federal #55

Wellbore: OH

Design: Plan #2 vs Actual - 7-7/8" Hole

40 T 7 7
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— + p) ! T -t t
F T 20 L - n n
400 — ’ ot RATT T i“[Gyro tie-in! S
B ; - 0 - L AZIMUTH CORRECTIONS ]
-200 : \" — ALL AZIMUTHS MUST BE CORRECTED TO GRID e
t o0 . i GRID CORRECTIONS MUST BE APPLIED BEFORE PLOTTING ——
0 : - N = P To convert a Magnetic Direction to a Grid Direction, Add 7.44° “——
| T T R T NCEEERG To convert a True Direction to a Grid Direction, Subtract 0.31° ——=
N -40 A\ T T T : T
1 * i
200 = | ; : |
; 60 : i\ : : =
400 1 r G M Azimuths to Grid North~—_.""
T g0 True North: -0.31° |
ann : had - |~ Magnetic North: 7.44°—7—
600 o el N pa T P
. 100 - ‘\“\‘ L - Magnetic Fietd 2
oo : : - Y : o ! Strength: 48973.7snT——
hiad 4 : : \ - + Dip Angle: 60.71°———
-120 L\ : - Date: 2011/03/25——]
1000 " \\ Model: IGRF2010 "
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- -140 - A\ :
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1 1 T
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1400 : : \ | —
- 13 ‘\ -
T : -180
IR == o , = \ :
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- = h \ e s m—
. : E‘r-zse ] n
2600 : £ — . ; : : ! j
" = O _300 : H T T ; : ; : "
280041 : = : : : A L : e e
= T = o 320l : —;!\\ S SSae : T 5 ; : He : ;
3000 = !
n n ; T ; :
5 L= | i - + r f A=\ t ; : :
2 ST \ P ‘ < 3404 : : : W B = : ;
3200 it i i3 ooy = i t _
= 3200 T T = 1
T 1 L 1 T T\ 1 L]
[ =] ) arn ) bl )
S \ ' -360 X1
N 3400 1 - — T
< " 1g0 s | TG1-MC #55) ;
Qaenol—l" n :
Q 20U i L] > -
S === 400 w1
© 3800 1 - z
G 3s00 { — : 18
£ ' == -420 = e ; ;
2 400012 i ' = : e
> L] : e ;
2 i | : : 440 -8 ! : :
= 4200 : 7 -
A t T |- | revl ot
\ i 460 ni {Last MWD Survey—
4400 | | 3 - >l T T
GUY 1 g | |
\ S e ==
\ -480 T I ; )
4600 |“ : =[- jection to Bit :
\ -500 S 1
4800 ‘.l — H LK STAY-NORTH (OF -THIS: LINE-2310] ENL) {4/ /-1
e -520 ; -
5000 - s [PBHL-MC #55
[l ool s = | | | i
5200 : 40 20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 40
West(-)/East(+) (20 usft/in)
5400- ! A
el WELLBORE TARGET DETAILS (MAP CO-ORDINATES)
56001 ——TG1-MC #“‘I - . Name TVD  +N/-S  +E/-W Northing Easting Latitude Longitude Shape
e i 7| East HL-MC #55 0.00 -499.60 152.90 66282370  674422.50 32°49' 15248 N  103°45' 56.008 W Rectangle (Sides: L2 00.00 W0.00)
. ; North HL-MC #55 0.00 -499.60 15290 66282370 67442250 32°49'15.248N  103°45' 56.008 W Rectangle (Sides: L 0.00 W200.00)
5800 TG1-MC #55 5350.00 -389.60 162.90 662933.70  674432.50 32°49° 16.335N  103°45' 55884 W Point
PBHL-MC #55 7200.00 -489.60 162.90  662833.70  674432.50 32°49' 15346 N  103°45' 55.890 W Circle (Radius: 10.0 0)
6000- : ) :
I SECTION DETAILS
6200 . : Sec MD Inc Azi TVD +N/-S +E/W Dleg TFace VSect Target
I . [ 12086.00 228 8520 208430 -34.94 5825 0.00  0.00 51.54
64004— LB = ! S — - e 2220000 228 8520 219821 -34.56 6277 0.00 0.00 52.61
T = = . + - I o EEEEAREREE 32557.96 7.20 16511 255508  -55.67 7564 200 98.09 76.71
seonl =I5 P . + o ! ! 4516012 7.20 16511 5136.72 .370.84 159.45 0.00 0.00 402.21
00— m— - e T s : : - 5537430  3.09 180.00 5350.00 -389.60 162.90 2.00 169.30 421.10 TG1-MC #55
a o Raa T SEaEamE L it e 6722700 3.09 180.00 720000 -489.60 16290 0.00  0.00 51599 PBHL-MC #55
conp e |t - — T L :
. S - WELL DETAILS: MC Federal #55
i e
T t 1 T I
7000 : - = T - o o I Ground Level: 4033.00
-+ - p ast MWD Surveyt + T i i i i i
L . : = ) - { T +N/-S +E/-W Northing Easting Latittude Longitude Slot
120015 L in FESa i e | : ; 0.00 0.00 663323.30 674269.60 32°49' 20.199 N 103°45' 57.768 W
B e e to BI-E| T bR e e e o
7400 1 e : H— L - PROJECT DETAILS: Lea County, NM (NAD27 NME) Plan: Plan #2 - 7-7/8" Hole (MC Federal #55/0H)
- - : i i i+ ! A : - Geodetic System: US State Plane 1927 (Exact solution)Created By: Julio Pina Date: 25-Mar-11
7600 | i+t T R e e i i NAD 1927 (NADCON CONUS)
+ L ey + b = i i i ; id: Clarke 1866 Checked Date:
. IS e ! | e - o | = : New Mexico East 3001 — ]
7800t——- SRS SNANS Su R — —— System Datum: Mean Sea Level Reviewed: _  Date: _____ |
-400 -200 O 200 400 GO0 800 1000 1200 1400 1600 1800 2000 2200 2400
Vertical Section at 161.60°(200 usft/in) Approved: __ Date:




