September 28, 2012

COG, LLC

One Concho Center
600 W. Illinois Ave.
Midland, TX 79701

Dear Sir,

RE:

PO Box 1370
Artesia, NM 88211-1370
(575) 748-1288

RECEIVED |
APR 04 2013 P

NMOCD ARTES!

I

Z0-0/65 40382

Burch Keely Unit. #858
1395’ FNL & 2338 FWL
Sec. 24, T17S, R2SE
Eddy County, New Mexico

The attached is the Deviation Survey for the above captioned well.

Very truly yours,

(

Chris Graham
Drilling Superintendent

State of New Mexico }
County of Eddy }

The forego(ng was acknowledged before me this 28" day of September, 2012.

@ma%p @wul
U Notary %bfcj

OFFICIAL SEAL
REGINIA L. GARNER
NOTARY PUBLIC - STATE OF NEW MEXICO

My commission expires z?_%. 2 ot

L )



Burch Keely Unit #858

Date

9/21/2012
9/22/2012
9/24/2012
9/24/2012
9/24/2012
9/24/2012
9/24/2012
9/25/2012
9/25/2012
9/25/2012
9/25/2012
9/25/2012
9/25/2012
9/25/2012
9/25/2012
9/25/2012
9/26/2012
9/26/2012
9/26/2012
9/27/2012
9/27/2012
9/27/2012
9/27/2012
9/27/2012

9/27/2012

Depth

267

508
1025
1089
1153
1216
1280
1694
1758
1821
1885
1949
2012
2076
2140
2267
2841
2937
3032
3510
3606
3702
3797
3892

4071

Dev/Inc

0:40
0.80
1.25
1.14
0.79
0.62
1.32
572
6.28
6.80
6.95

7.56

7.56
7.21
8.18
8.59
8.79

8.90 -

923
8.34

8.36

8.35
8.18
9.32
8.79

- Dir/AZ

68.25
67.11

4267

339.30
294.70
251.80
253.80
257.30
265.56
269.08
275.32
282.40

282.10

279.60

278.40

277.50

278.80

283.10
283.60
283.70
283.70

. 279.71

279.90
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COG Operating LLC
Eddy County, NM (NAD27 NME)
Burch Keely Unit
#858

OH - Job #32D09121195

Design: OH

'SDI Standard Survey Report

This surv?y is correct to the best of my knowledge and is supported by actual field da‘tia. :

. Notarized this date g]U/J of /@,/f}é//, ,2612.
Q4D Zﬂ/é/

- Notary Signature
‘County of Midland.
State of Texas

CARRIE REED
, My Commission Expires
October 4, 2015
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£ CONCHO

Scientific Drilling Intérnational, Inc.

SDi Standard Survey Report

k@b Scientific Drilling

Company: . . |COG Operating LLC  Liocal Co’ordinété Reference: - - |Well #858
Project;,” ., *" -|Eddy County, NM (NAD27'NME) TVD Reference: .~ < |RF @ 3607.00usft (SO #5)
Si . 1Burch Keely Unit MD:Réference: - . i RF @ 3607.00usft (SO-#5)
#858 “North Reférénce: Lo |Grid l
~ {OH - Job #32D09121195 ‘Slifvey Calculanon Method ; Minimum Curvature
“1OH Database : ‘|EDM-Regulatory : }
Project - - - o~ [ [Eddy County, NM (NAD27 NME) ]
Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level
Geo Datum: NAD 1827 (NADCON CONUS) -
Map Zone: New Mexico East 3001
Site T Burch Keely Unit
Site Position: Northing: 661,490.10usft  Latitude: 32°49' 5462 N
From: Map Easting: 589,648.00usft  Longitude: 104°2' 29475 W
Position Uncertainty: 0.00 usft Slot Radius: 13-3/18" Grid Convergence: 0.16-°
well (4858 ]
Well Position +NI-S 0.00 usft Northing: 663,375.70 usft Latitude: 32°49'24011N
' +E/-W 0.00 usft Easting: 593,569.40 usft Longitude: 104° 1' 43.460 W
Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,595.00 usft
Wellboré .~ {_OH- Job #32D09121195 . i
‘illa“glnétid;, e e fi\il{od;il Name " A«,;'.;,.; ‘-;"S'arr‘i:blé'bé{e’a o g Declihatibxn . - D|p Angle L \
o o P, e e R I O - {_ . L
IGRF2010 09/23/12 7.69 60.63 48,798 -
Design”. * . {OH_ ]
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
Verfical:Section: - . ) pt ‘From (TVD) _ T #NIS CAERW. LT e Direction e o o
e sty L sty - . (usf) RO IR
' 0.00 0.00 0.00 280.15
- f;.*og'/'g’az'/«jiz? o s I S :
(USft) : "Survey (Wellbo w) T j . ~‘“'"r_66|:Nainé“l SR Descnptlon LT BEE
100.00 940.00 Gyro (OH - Job #32D09121 195) Keeper Standard Wireliné Keeper ver 1.0. 2
1,025.00 4,126.00 MWD (OH - Job #32D09121195) MWD MWD --Standard
Measu ed’ Depth N lriéii'riat'ip:hi S ,. EastIWest : Clq,s‘u”(é.l-\'_zﬁimutﬂ
(Usft) -0 oo - (usft) L .
0.00 0.00 0.00 0.00 OAOO 0.00 0.00 0.00
100.00 0.11 ° 286.25 100.00 0.03 .-0.09 286.25 0.10
200.00 0.10 154.50 200.00 -0.03 -0.15 260.32 0.15
300.00 0.24 80.00 300.00 -0.07 0.10 124.79 0.12
400.00 0.65 46.41 400.00 0.36 0.71 63.25 0.80
500.00 0.78 54.58 499.99 1.16 1.68 55.70 2.03
600.00 1.1 47.08 599.97 220 2.94 53.23 3.67
700.00 1.57 51.72 699.95 3.71 473 51.90 6.01
800.00 218 61.31 799.89 5.47 7.47 53.80 9.26
900.00 1.90 66.78 899.83 7.04 10.66 56.58 12.78

10/18/12 10:51:06PM
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Scientific Drilling International, Inc.

%"CQWCHO | ‘SDI Standard Survey Report

D)) Scientific :Drilling

N LA N N .
“-{COG Operating LLC " | LocalCo-ordinate Refe . |Well #858
Eddy County, NM (NAD27 NME) : TVD Reference:.” . - RF @ 3607.00usft (SO #5)
{Burch Keely Unit : F ARF @ 3607.00usft (SO #5)
#858 . N Grig
“YOH - Job #32D09121195 . *{Minimum Curvature
:|OH " |EDM-Regulatory
o] |
™ stfre”c{Di{pth . . ‘Inglifiation " -~ rtica North/South: . - EastWest : Closure Azimuth ' Closure'Distance,
I L R T e wooDepth oo coe cofusf)TecTs T T (usfy, T 0y e e Ausft)
940.00 173 939.81 7.53 1183 “ 57.50 14.02
Gyro Tie-in ) B . ’ . ’ ‘ ‘
1,025.00 -1.58 68.25 1,024.77 8.47 14.10 : 58.99 , 16.45.
1,089.00 1.14 AT 1,088.76 9.05 15.50 59.73 17.95
1,153.00 0.79 42.67 1,152.75 9.62 ©o1839 59.59 ‘ 19.00
1,216.00 0.62 339.30 121574 10.26 16.56 . 5823 19.48
1,280.00 ' 1.32 294.74 1,279.73 10.89 15.77 55.38 19.17
1,344.00 1.93 274.44 1,343.71 11.28 . . 14.03 51.19 : 18.00
1,408.00 2.81 275.85 1,407.65 11.52 11.39 44.67 16.20
1,471.00 3.52 27189 1,470.56 11,75 7.92 34.00 14.17
1,567.00 4.13 258.27 : 1,666.35 11.14 1.59 8.13 11.25
1,630.00 5.01 253.67 1,629.14 9.91 . 327 34174 10.43
1,694.00 C 571 251.80 1,692.86 8.13 -8.98 312.16 12.11
1,758.00 6.28 253.83 1,756.51 6.16 -15.36 291.84 16.55
1,821.00 6.80 257.34 1,819°10 438 2231 281.11 2274
1,885.00 6.95 265.56 1,882.65 3.25 -29.87 276.21 30.04
1,949.00 7.56 269.08 1,946.13 2.88 -37.94 274.34 ' 38.05
. 2,012.00 7.56 275.32 2,008.59 3.20 -46.21 273.96 : 46.33
2,076.00 7.21 282.44 2,072.06 4.45 -54.32 274.69 L 54.50
2,140.00 8.18 28217 2,135.48 6.28 ~62.70" 275.72 63.01
2,203.00 8.27 279.54 2,197.83 7.98 -71.54 ‘ 276.36 71.99
2,267.00 8.73 280.74 2,261.13 9.64 -80.86° 276.80 © 81.43 |
2,331.00 . 9.06 283.16 2,324.36 11.70 -90.53 277.36 91.29
2,395.00 871 281.21 2,387.59 13.79 -100.19 277.83 101.14
2,459.00 8.88 279.01 2,450.84 15.50 -109.83 278.03 110.92
2,554.00 8.80 279.24 2,544.71 17.82 -124.24 278.16 125.51
2,650.00 . 8.54 280.14 2,639.61 20.25 13851 . 278:32 : 139,98
2,746.00 8.35 276.20 2,734.57 2226 -152.45 278.31 154.07
2,841.00 - 879 278.46 2,828.51 24.07 16649 278.23 168.22
2,937.00 890 277.53 2,923.37 26.12 -181.11 278.21 182.98
3,032.00 ' 9.23 - 278.83 3,017.18 2826 - -195.92 278.21 197.95
3,128.00 . 912 278.15 3,111.96 30.52 -211.06 " 27823 213.25
©3,223.00 8.98 287.26 3,205.78 33.78 -225.59 278.52 228.11
3,319.00 9.27 288.16 3,300.56 " 3842 -240.10 279.09 243.15
3,415.00 . 8.08 281.99 339547 42.23 -254.04 279.44 257.53
3,510.00 8.34 283.11 3,489.49 45.18 -267.28 279.59 271.08
" 3,606.00 8.36 283.63 3,584.47 48.40 -280.85 " 279.78 284.99
3,702.00 8.35 283.76 3,679.46 51.70 . -294.40 279.96 298.91
3,797.00 8.18 283.78 3,773.47 54.95 - -307.66 280.13 ‘ 312,53
3,892.00 932 279.71 3,867.36 57.86 32181 280.19 326.97
3,988.00 9.08 278.57 3,962.13 * 60.29 -336.95 280.15 342.30
14,071.00 8.79 279.90 4,044.13 62.36 -349.66 © 28011 © o 355.17
Last MWD Survey : V S B o : o :
4,126.00 8.79 279.90 4,098.48 63.80 -357.94 280.11 363.58
" Projection to Bit - PBHL-BKU #858 ‘ R ’ ' -

10/18/12 10:51:06PM v Page 3- ) COMPASS 5000.1 Build 40



£ CONCHO

Scientific Drilling International, Inc.
SDI Standard Survey Report

s

Scientific Drilling

N [elele Operating LLC .

Burch Keely Unit

{Eddy County, NM (NAD27 NME)

 Locai Co rdinatﬁ Revfgé_renc,é:
“TVD Refefence: :
MD Referenc

" lwell #858

RF.@ 3607.00usft (SO #5)
RF @ 3607.00usit (SO #5)

Medstred Depth . -~ Anclination -

Ut Bzimdth ° ¢ True Vertical - T

NoithiSoiith * -

o Ea“;thest

- jCIos‘ljre-A,z'imuf;h

¢ -7 14858 ‘Np;th‘Référ’er)c R ...|Grid
», ."|OH - Job #32D09121195 Survey Calculation-Metho Minimum:Curvature
OH V _Database® - . . - - |EDM-Regulatory
B - M ¢ e

K

< Closure Distance |

U (usf) - R e PR Dégith sty ﬂ;(USﬁ)’ At €). {usft) -
Desi i Arinotatiohs .| ]
- R ] N ;
.Médsured . . Vertical > . J
© - Depth .- ™ -Depth * SR S e

(usff) 7 7 ‘(u‘s‘ft)« : . ',Cp"jmfé‘mf s . » : S

- 4,071.00 4,044.13 62.36 -349.66 Last MWD Survey

4,126.00 4,098.48 63.80

-357.94  Projection to Bit

10/18/12 10:51.06PM
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Azimuths to Grid North
True North: -0.17°
Magnetic North: 7.52°

SHooncHo W
| Scientific Drilling_

Magnetic Field
Strength: 48797.6snT
N . . . Dip Angle: 60.63°

convert a Magnetic Direction to a Grid Direction, Add 7.52Date: 9/23/2012
-convert-a True Direction to a Grid Direction. Sublract 0. 1 Kfodel: IGRF2010

Burch Keely Unit #858
Eddy County, NM (NAN27 NME)

Northing: 663375.70
Easting: 593569.40 ° WELL DETALLS:
Plan #3 - 7-7/8" Hole Ground Level: 3595.00
+N/-S +EfW Northing Easting Latittude Longitude
0.00 0.00 863375.70 593569.40 32° 49 24.011 N 104° 1" 43.460 W
,
SECTION DETAILS
qi MD  Inc - Azi TVD  4NAS  4EAW - Dleg TFace VSect Target
! N . . 940.00 1.73 66.90 939.81 7.53 11.83 0.00 000 -10.32
,'\) . - 1150.00 1.73 66.90 1149.71 10.02 17.66 0.00 0.00 -15.62
H . 1631.87 8.11 277.63 1630.20 17.40 -9.40 . 2.00 -154.50 12.32
//‘zn' 4126.62 8.11 27763 4100.00 64.11 -358.23 0.00 0.00 363.92 PBHL

L4 .. rre 3607.00usft (SO #5)
I I Ground Level: 3595.00 . . !
‘““EL HIE i ¥
PR I 1
8- ‘JSIF ] I { i

DESIGN TARGET DETAILS

1000 szt Name TVD +N/-S +EI-W Northing Easting

' PBHL . 4100.00 64.11 -358.23 663439.80 583211.20

jn
1100 als

i SITE DETAILS: Burch Keely Unit PROJECT DETAILS: £ddy County, NM (NAN27 NME)
1200 i Site Centre Northing: 661490.10 Geodetic System: US State Plane 1927 (Exact solution)
. Y ! Easting: 589648.00 Datum: NAD 1927 (NADCON CONUS)
t, d . Ellipsoid: Clarke 1866

1300 H Positional Uncertainity: 0.00 Zone: New Mexico East 3001

Convergence: 0.16
Local North:* Grid

System Datumi: Mean Sea Level

‘
z
2
s
e
'S:rz":

a
n
>
5

CASING DETAILS . Map Systerm: US State Plane 1927 (Exact solution)
VO MD~  Name Size Daturm: NAD 1927 (NADCON CONUS)

e S Ellipsoid: Clarke 1866
1050.00  1050.28-5/8" Casing  8-5/8 Zone Name! New Mexico East 3001

Local Origin: Well #858, Grid North

e
=

T
e

1700

Latitude: 32° 49' 24 011 N
Longitude: 104° 1' 43.460.W

1800 Grid East: 593569.40

e e

- S Raamay
[
pn L

TvDPath ~ MDPath
4000.00 4025.61

Scale Factor:

Geomagnetic Mode!

Sample Date:

Magnetic Declination:

Dip Angle from Horizontal:
Magnetic Field Strength:

Hifd B 1 : FORMATION TOP DETAILS Grid North: 663375.70
- Formation
Top of Paddock

1.000

{GRF2010
23-Sep-12
7.69°
60.63°
48798

ST

2100

To convert a Magnetic Direction to a Grid Direction, Add 7,62°
To convert a Magnetic Direction to a True Direction, Add 7.69° East
To convert a True Direction to a Grid Direclion, Subtract 0.17°

2200
fias
zauui,————r——m—i— H 24
§2400 ! 22 H
H
" I
3 g
P . f
Bas00 i \l\ 200 g
5 ] [l 1A 1
Ezsss N 180 T
3 ) » |
g2700 i : 160 i
£ . H 4
32800 1\ 140
g ¥
2 J‘ 120 i
i i
3000 100 =
1 ] 3]
: | i
il :
il
3100 i 3 ARl
il H i
2200 T g ik i
s i
m s o
33004 £ [
i 1 5 i i
3400 i £ i E'j 1 i s
i E i i ﬁ% it I
i g i : i
3500 il @ ! 8
1 i i i
i i i
3600 T i et -2
. |
3700 u g & it -4 i
3800 i &{ -80-
I § i i
i
i
{:J it | l\} ﬁ i
jii] Hf
4000535 i addo) mw =100 i
i il i i
4100 Al 120 i34 .y B
il i I;?F = i !} 936, sél;lv:tommﬂza 2012
Yl & i ' i T £ Scientifi: Drilling
4200 T -140 2034 Trade Drive 4
H il LH 31 i 3 B '] Midland, TX 79703
%% il it Ht H i1 T
4306 lictahinl [Eotat . 4 i i HH
604 + }
200 -100 © 100 200 300 400 500 600 -400 380 -360 -340 -320 -300 -280 -260 -240 -220 -200 -180 -160 -140 -120 -100 -80 -60 -40 ~-20 0 - 20 40

Vertical Section at 280.15° (100 usftfin) West(-)/East(+} (20 usftfin)

\




