
SURVEY 
INTERNATIONAL 

October 9, 2014 

COG Operating LLC (Concho) 
One Concho Center 
600 W. Illinois Avenue 
Midland, TX 79701 

Re: Burch KeeOy Unit 788 

Please find enclosed a copy of the survey from 0* to 989' 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. 

Keith Havelka 
Operations 

STATE OF TEXAS § 
§ 

COUNTY OF NUECES § 

This instrument was acknowledged before me on the ^\ day of QojtQlQC^. 
A.D., 2014, by Keith Havelka. 

Attn: Kanicia Castillo 

Sincerely, 

VES Survey International 
P.O. Box 261021 Corpus Christi, TX 78426 
T(361) 767-0602 F (361) 767-0612 

• A 



Company: COG Operating LLC 

Lease/Well: Burch Keely Unit/788 

Location: Sec 19 T17S R30E 

Rig Name: Basic 38 

State/County: New Mexico/Eddy 

Latitude: 32.82, Longitude: -104.00 

GRID North is 0.18 Degrees East of True North 

VS-Azi: 0.00 Degrees 

SURVEY 
INTERNATIONAL 

Depth Reference: RKB -13 Feet 

DRILLOG HA GYRO SURVEY CALCULATIONS 
Filename: gyro survey.ut 

Minimum Curvature Method 
Report Date/Time: 10/9/2014 /10:53 

VES Survey International 
Midland, Texas 
432-563-5444 

Surveyor Noe Garza 
Burch Keely Unit 788 / API 30-015-40706 

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 
100.00 0.16 66.01 100.00 0.05 0.12 0.05 0.13 66.01 0.15 
200.00 0.17 270.30 200.00 0.11 0.09 0.11 0.14 38.85 0.31 
300.00 0.30 235.75 300.00 -0.04 -0.28 -0.04 0.28 262.21 0.18 
400.00 0.26 295.83 400.00 -0.08 •0.69 -0.08 0.70 263.05 0.28 

500.00 0.19 323.07 500.00 0.15 •1.00 0.16 1.01 278.47 0.12 
600.00 0.39 353.30 600.00 0.62 -1.14 0.62 1.30 298.57 0.24 
700.00 0.40 347.43 699.99 1.30 •1.26 1.30 1.81 316.95 0.04 
800.00 0.51 60.95 799.99 1.86 -0.94 1.86 2.08 333.06 0.55 
900.00 1.56 53.25 899.97 2.89 0.54 2.89 2.94 10.54 1.06 

989.00 1.68 50.05 988.94 4.45 2.51 4.45 5.11 29.42 0.17 

Page 1 of 1 
VES Survey Date: 09/29/2014 



OPERATOR COG Operating 

WELL/LEASE Burch Keely Unit #788 

COUNTY Eddy Co., Nftfl 

STATE OF NEW MEXICO 

DEVIATION REPORT 

462 
897 

1155 
1194 
1408 
1503 
1598 
1693 
1914 
2009 
2104 
2294 
2484 
2674 
3053 
3243 
3433 
3623 
3813 
3846 
4004 
4194 
4384 
4573 
4668 
4705 

0.64 
1.80 
1.60 
1.50 
1.20 
1.50 
1.90 
2.10 
1.80 
1.90 
2.00 
1.80 
1.80 
1.90 
1.70 
1.60 
1.70 
1.00 
1.40 
1.50 
5.80 
10.60 
11.30 
11.80 
11.90 
12.00 

SIGNED BY: _ 
RON SCANDOLARI, VP-CONTRACT DRILLING 

STATE OF TEXAS 
"COUNTY OF MIDLAND 

ON THIS IQ DAY OF D C + D b g P , 2014, BEFORE ME, R SOWELL, A NOTARY 
PUBLIC, PERSONALLY APPEARED RON SCANDOLARI, WHO ACKNOWLEDGED AND EXECUTED 
THIS DOCUMENT. WITNESS MY HAND AND OFFICIAL SEAL. 

REDA DENISE SOWELL 
My Commission Expires 

November 02, 2017 

NOTARY PUBLIC 



COG Operating LLC 
Eddy County, NM (NAD27 NME) 
Burch Keely Unit 
#788 

WB1 / Job #1411824 

Design: Survey (Basic 38) 

Standard Survey Report 
03 October, 2014 

PHOENIX 
TECHNOLOGY SERVICES 



Phoenfx 

Survey Report 
PHOENIX 
TICHJ40100* ISKVlCI t 

.Company:!'.."'' 
~ar;5Sfr'",'., >.;.-

COG Operating LLC 
fr^Kji'V^sft. a ! r v«4 
Eddy County 'NM (NAD27 NME) J 

A T S ^ j IK |W(* * r >R P 
Burch Keely UnH f ,, " , 

WB1 /Job#1411824> 

—, *~~;r 
Survey (Ba CJ8)J 
irr?"". v~T I. vsr 

u : % : " l $ y ' : 'fe'l KB(3 3640.00usft (Basic 3 8 ) ' f f . V > • 

{3urvey;Cafcirt«ttwrfMem5<ft . . : / 'A Mlnlmum'Curv'alijfe,'..*' •'• "„,'.•'• : 

gKKwEsmv ,' . ? • - C o m p a s s 5000 GCR DB;/ ; . .>• • W J & ^ z ? X j f j r - U 

•̂ 5?J?Ŝ '.. *..'•'... ••-5*" ! f E d d y l : o u r t y , N M < N A D 2 7 N M E r r -

i _ ~ ,A^i»*^AS&.-EiVi ,^?i|,'ii'i,.^ 

Map System: 

Geo Datum: 

Map Zone: 

US State Plane 1927 (Exact solution) 

NAD 1927 (NADCON CONUS) 

New Mexico East 3001 

Systom Datum: Mean Sea Level 

l , » B u ^ K e e l y , U n i i % C * J ^ ' * f ^-ryrrtTfr^f^y^^'iw^^^tf^aw T^TV' ~ '-<J 

Site Position: 

From: 

Position Uncertainty: 

Map 

0 00 usft 

Northing: 

Easting: 

Slot Radius: 

666.591.10 usft 

596,305,50 usft 

13-3/16 " 

Latitude: 

Longitude: 

Grid Convergence: 

32 '49 ' 55.74916 N 

104* V 11.2B420 W 

0,17 1 

Well Position •N/-S 
+e/-w 

Position Uncertainty 

0.00 usft Northing: 

0.00 usft Easting: 

0.00 usft Wellhead Elevation: 

661,736.10 usft Latitude: 

601,436,10 usft Longitude: 

0.00 usft Ground Level: 

32*49' 7.55297 N 

104" 0' 11,30791 W 

3.628.00 usft 

* S S R B l ^ o S & ' : • • J r j o c i i n S M w i l ' V , ' ' ' - ' ' : * • ?» 

IGRF2010J4 9/23/2014 7.43 60 58 48,597 

Audit Notes: 

Version: 1,0 Phase; ACTUAL Tie On Depth: 0.00 

SSrSca^ 

0.00 o.oo 0.00 324.17 

Survoy,Progremr j 

From; 

100.00 989,00 VES Gyro Survey (WB1 / Job #1411824) 
1.155.00 4.768 00 Phoenix MWD Survey (WB1 / Job #14118 

VES-ISCWSA-GYRO-3 
PHX+MWD+IGRF 

Biaxial Seml-Cont. Gyro 
PHX+MWD+IGRF v3:standard declination 

w - f l t j i i . - ^ - , t . s 

Survey; 
l ' <* 
' J ff^MuTedj 

~(i^^rj]^5^c"s 

( ; v g ^ ' { j ^ i 'Bjsâ  i t » ^ - : 

0.00 
100.00 
200.00 
300.00 
400,00 

0.00 
0.15 
0,17 
0,30 
0.26 

0.00 
66.01 

270.30 
235,75 
295.83 

0,00 
100.00 
200.00 
300,00 
400 00 

0.00 
0.05 
0,11 

-0.04 
-0.09 

0.00 
0.12 
0.09 

-0.27 
-069 

0.00 
-0.03 
0.03 
0.13 
0,34 

0.00 
0 15 
0.31 
0.19 
0.28 

0,00 
0.15 
0.02 
0.13 

-0.04 

0.00 
0,00 

•155.71 
-34.55 
60 oa 

500.00 0,19 323.07 500.00 0.14 -1.00 0.70 0.13 -0.07 27.24 

600.00 0.39 353.30 600.00 0.61 •1.14 1.16 0.25 020 30 23 

700.00 0.40 347.43 699 99 1,29 -us. 1,78 004 0,01 •5.87 

800.00 0.51 60,95 799,99 1.B5 -0.94 2.05 0 55 0.11 73.52 

900.00 1.56 53 25 899.97 2.88 0 54 2.02 1,06 1,05 -7.70 

1073/2014 5:28:19PM Page 2 COMPASS 5000.1 Build 70 



Phoenix 
Survey Report I PHOENIX 

TICHMOLOOr IHV1CIS 

fC_ompany:>- iiCOG Op«roljng LLCi" ?., 

| Eddy County.' NM (NA027 NME)] 

!

Burch Keely Unlt'^-'^jWt';' .• v. •. 

*7BB ' 

WB17 job #1411824 ^ 1 

survey (Basic «8)U- s-i, ,"•••(, <:• 

fl^^C^or5fetB,R9farenco:|.. 

vTVO Rofarenca:, r.:.. > s v •. • 

;MO Rorarancfl £ 

(North Roforonco i 1 « 

:8jur^iCjfcutBtion Mothod:$f 

fpafitjaeo'} 

Well #788 j-

KB @ 364o!bOuafl (Bask: 38)? 

(KB @ 3S40.00usfl (Basic 38) >l 

Gridf < , V ' 

- I . 1 11, #f •;, 
Minimum Curvature,:.** • «,i-.«v* 

z - p n j . 8 
(Compass 5000 GCR DB..si 

i'Moasuredl. 

TrjopttT 
fjusfr? 

tlnclfrwdofv! 

f i t 
'AzJrTIUttlj 

'lift 

tiVortlcalJ, 

JassL 
ISoctJon) < 

(Dosfoo) (BuTidl 

{(•Mothanĵ  (nipSsflgl JfiiiwSfp^ 
l i s r 3S 

989,00 1,68 

(- * ' A Tle^nto VES, Gyro SuTveyT" 

1,155.00 1.60 

I First Phoenli MWO Survayh 

4.44 

7,32 

2.51 

628 

2.13 0.17 0.13 -3.60 

0.10 

. 
2,26 -0.05 3.22 

1,194.00 1.50 54,10 1,193 86 7.93 7,14 2.25 027 -0.26 -3.33 

1,250.00 1.20 63.10 1,249.84 8.62 8.26 2,16 0.65 -0.54 16.07 
1,313.00 1.10 50.40 1.312.83 9.31 9,32 2,09 0.43 -0.16 -20.16 

1.377.00 1.20 26,90 1.376,82 10.30 1O.09 2.44 0.75 0.16 -36.72 

1.440.00 1.20 19,70 1.439.B0 11.51 10.61 3.12 0.24 0.00 -11,43 
1.503,00 , 1.50 16,90 1.502.78 12.92 11,08 399 0.49 0.48 -4,44 

1.567-00 1.90 336,70 1,566.76 14.69 10.90 5.53 1.92 0.63 -62.81 

1,651.00 2.20 334,90 1,660.70 17,76 9.52 6.83 0.33 0.32 •1.91 

1.72500 1.80 321.70 1,724.66 19.66 8.37 11,04 0.95 -0.63 -20.63 

1,819.00 2.00 318.50 1,81861 22.01 6.33 14.14 6.28 0.21 -5.53 
1.914.00 1.80 335.40 1,913 56 2457 4.57 17.24 0.69 -0.21 1989 

2,009.00 1.90 335.30 2,00851 27,35 3 29 20.25 0.11 0.11 -0.11 

2,105 00 2.00 311.50 2,104.45 29.91 1.37 23.45 0.84 0.10 -24.79 

2,200.00 2.20 324.80 2,199.39 32.50 -0.92 26.89 0.55 0.21 14.00 

2,295,00 1.80 324.90 2,294.33 35.21 -2.83 30.21 0.42 -0.42 0.11 

2.390.00 1.90 336.00 2.389.28 37.87 -4.33 33.24 0.39 0.11 11.68 

2.485.00 1,80 333 80 2,484.23 40,70 -5 51 36.22 0.14 -0.11 2.95 

2,579.00 1.80 337.50 2,578.19 43.44 -6 61 39.09 0.04 0.00 -1.38 

2,674.00 1.90 341.80 2,673.14 46,31 -7.67 42.04 0 18 0.11 4.53 
2,86400 1.50 337,80 2.863.0S , 51.61 -9.60 47.46 0.22 -0.21 -2,11 
2,959.00 1.60 336.70 2,956.02 53.98 -10.59 49.96 0.11 0.11 -1:16 
3.054.00 1,70 334.80 3,052.98 56.47 -11.72 52.64 0,12 0.11 -2.00 

3,149.00 1.80 330.40 3,147.93 59.04 -1305 55.51 0.18 0.11 -4.63 

3,243.00 1.60 332.00 3,241.89 61,49 -14.40 SB 28 0.22 -0.21 1.70 
3,338.00 1,60 336.20 3.336.85 64.02 -15.62 61.05 0 25 021 4.42 

3,433.00 1.70 331.60 3,431. B1 66,63 -16,90 63 91 0.18 4)11 -4 84 
3.528.00 0.90 334.00 3,526.78 68 54 -17.89 66.04 0.84 -0.84 2,53 

3.624.00 1,00 324.40 3.622.77 69.90 -18.71 67.62 0.20 0.10 -10.00 

3,718.00 1.50 342.50 3.716.75 71.74 -19.56 69.61 0.67 0 53 19.26 
3.813.00 1.40 343.70 3,811,72 74 04 . -20,26 71,88 0.11 -0.11 1.26 
3.907.00 3.30 285.20 3,905.64 75,85 -23,19 75,07 3,01 2.02 -62.23 
4,00200 5,80 283.50 ' 4,000.34 77.69 •30,50 80.84 2 64 2.63 -1.79 

4.097.00 9.40 288.50 4,094,49 81.27 -42,53 9078 3.85 3 79 5.26 

4,192.00 10.60 285.00 4,188.04 85.99 -5B.33 103,86 1.42 1.26 -3.58 

4,287 00 10 50 283.90 4,281,44 90.33 -75.17 117.24 0 24 -0.11 -1.16 
4,382.00 11.30 282.90 4,374.72 94.49 -92.64 130,84 0.87 0.84 -1,05 

4.477.00 11.80 . 282.50 4.467.80 98.67 -111,20 145.09 0.53 0.53 -0.42 
4,57200 11.80 283.20 4,560.79 102.99 -130-14 159.68 0.15 0.00 0.74 

4,667.00 11.90 282.20 4.653,77 107.28 -149.17 174,30 0.24 0,11 -1.05 
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Phoenix 
Survey Report PHOENIX 

TKHWOtOSIT t t l V I C I I 

[Company:' 
(Projects.. • 

COG Operating LLC <i ! 
Eddy County/ NM (NAD27 NME)!. 
Burch Keely Unit, 
#783 

WB1 / Job 01411824 < 
Sutvey^Ba iciBJjip , 

iftrVD Reforonceji :•;,«• 
tMD RetoroncSst '•" 
IrtotthRofafonca:. 
SjiuWe^ 
iDato'rwso.t « i 

[Survey/, 

Well#78a 

KB @ 3540.OOusft (Basic 38)3 
KB @ 3640.00usft (Basic 38) 
Ond 

Minimum Curvature i/t:.« 
Compass SOOO GCR DB>> 'sri 

r 
;Measuro3t, 

Ôepthj {jncimattonf f&mu fe j 
,%\VorSca| .Vertical) (Doolog) ( g u p , , ngurm 

I.+N5J ^ J f f l l »K«oni Tftatot ERatoJ .fRSffi 
(usftjl , -fjifflrg r- y Oj^rrjy fr^lOOu}^) (fJ/IOOuaftj) 

4.718.00 12.00 
t Last Phoenix MWO survey 

4.768.00 
l> IProJectlon'to Bit* 

12.00 

281.40 

281.40 

4.703.66 
t 

4.752.57 

109.44 
it--' - i .. 

111.49 

-159.51 

-169.70 

182.10 

1B9.73 

0.38 

0.00 

0.20 

<2T„ 
0.00 

-1.57 

0.00 

^ r ^ J i jJ^CowSiMhM) 

X" 
989.00 

1,155.00 
4,718,00 
4,768.00 

98894 

1,154.87 

4.703,66 

4,752,57 

4.44 
7.32 

109.44' 
111.49 

2.51 Tie-on to VES Gyro Survey 
6,28 First Phoenix MWO Survey 

-159.51 Last Phoenix MWD Survey 

-169,70 Projection to Bit 

Checked By: / Approved By: Date: 
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