
RECEIVED

m 11 »

COG
AKTESIA west

Well Name and Num: Black Pearl Federal #2 H

Location: Sec 1, T20S, R34E

Operator. COG

Drilling Contractor: McVay Drilling Company

The undersigned certifies that he is an authorized representative of the drilling 

contractor who drilled the above described well and that he has conducted deviation tests 

and obtained the following results:

llllI McVAY DRILLING COMPANY
P.O. Box 2450 
Hobbs. New Mexico 68241 
(575) 397-3311 
FAX: 39-DRILL

Dearees (S> Death Dearees (a) DeDth
0.10 238 5.20 6365
0.20 637 5.10 6553
0.20 1014 5.20 6931
0.60 1203 5.70 7309
0.60 1580 5.00 7780
0.50 1769 5.50 8440
1.50 2197 4.20 8629
0.10 2575 5.50 9101
0.40 2952 6.00 9474
0.40 3405 6.10 9762
1.00 3623 4.40 10234
2.00 4000 3.10 10486
5.40 4378 24.40 10734
5.50 4759 55.80 10986
5.40 5042 74.50 11148
5.50 5512 87.00 11491
5.20 5987 89.00 11711

Dearees <5> Death Dearees (a) Death
89.60 1190
90.20 12183
89.60 12467
89.50 12750
88.40 13233
90.60 13695
89.50 13883
88.90 14261
90.90 15206
89.00 15580

/

By/BS&

Subscribed and sworn to be o
Ai</ u

.2015

Notary Public, Lea County, New Mexico



YE INTERNATIONAL

July 29, 2015

Concho Resources, Inc 
One Concho Center 
600 W. Illinois Avenue 
Midland, Texas 79701

Attn: Kanicia Castillo

RE: Black Pearl 1 Federal No 002H

Please find enclosed a copy of the survey from 0‘ to 10,400' ran on the above 
referenced well.

Keith He 
Operations

STATE OF TEXAS §
§

COUNTY OF NUECES §

Sincerel

This instrument was acknowledged bef< 
A.D., 2015, by Keith Havelka.

www.vcssurvey.com

VES Survey International
P.0. Box 261021 Corpus Christ), TX 78426

T (361) 767-0602 F (361) 767-0612

'.h
r



INTERNATIONAL^concHo

Measured Incl Drift
Depth Angle Direction

FT Deg Deg

0.00 0.00 0.00
100.00 0.31 24.83
200.00 0.34 20.69
300.00 0.14 41.44
400.00 0.30 49.68

600.00 0.33 76.10
800.00 0.39 85.73
700.00 0.47 78.64
800.00 0.60 87.23
900.00 0.17 125.73

1000.00 0.29 136.46
1100.00 0.40 140.19
1200.00 0.43 140.76
1300.00 0.37 143.89
1400.00 0.42 158.27

1600.00 0.44 183.15
1800.00 0.57 172.08
1700.00 0.76 188.73
1800.00 0.92 199.65

Depth Reference : RKB= 18

DRILUOQ HA GYRO SURVEY CALCULATIONS 
Filename: gyrosurvey3-de_01.ut 

Minimum Curvature Method 
Report Date/Time: 7/29/3015 /14:32

VES Survey International 
Fort Worth, Texas 

Office 817-741-3810 
Surveyor Gregg Wilson

Black Pearl 1 Federal No 002H / API 30-026-42293

TVD +N/-S +E/-W
JT___________ FT FT

0.00 0.00 0.00
100.00 0.24 0.11
200.00 0.78 0.33
300.00 1.13 0.52
400.00 1.39 0.80

499.99 1.64 1.28
599.99 1.74 1.90
699.99 1.86 2.64
799.89 1.95 3.47
899.98 1.88 4.02

999.98 1.61 4.32
1099.98 1.16 4.73
1199.98 0.60 6.19
1299.98 0.04 5.62
1399.97 -0.56 5.94

1499.97 -1.26 6.19
1599.97 -2.12 6.37
1699.98 -3.28 6.34
1799.95 -4.66 5.97
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Vertical
Section

FT

Closure
Distance

FT

Closure
Direction

Deg

0.00 0.00 0.00
•0.26 0.27 24.83
•0.81 0.83 23.37
-1.20 1.24 24.54
-1.61 1.81 29.86

•1.84 2.08 38.01
-2.04 2.58 47.65
-2.28 3.22 55.06
-2.52 3.98 60.72
•2.65 4.44 64.91

-2.34 4.61 69.51
-1.97 4.87 76.20
-1.49 6.22 83.43
-1.02 5.62 89.54
-0.49 6.97 96.36

0.18 6.32 101.53
0.98 6.71 108.39
2.10 7.13 117.19
3.55 7.57 127.98

Dogleg
Severity
Deg/100

0.31
0.04
0.21
0.18

0.14
0.09
0.09
0.08
0.38

0.13
0.11
0.03
0.07
0.11

0.04
0.15
0.28
0.23



Measured Incl Drift
Depth Angle Direction TVD

FT Deg Deg FT

1900.00 0.91 196.90 1899.94

2000.00 0.77 199.12 1999.93
2100.00 0.34 190.82 2099.92
2200.00 0.50 193.20 2199.92
2300.00 0.43 197.96 2299.92
2400.00 0.17 208.66 2399.91

2500.00 0.16 205.88 2499.91
2600.00 0.03 193.31 2599.91
2700.00 0.11 193.30 2699.91
2B00.00 0.03 31.05 2799.91
2900.00 0.12 168.90 2899.91

3000.00 0.26 119.44 2999.91
3100.00 0.36 110.33 3099.91
3200.00 0.37 99.78 3199.91
3300.00 0.31 93.85 3299.91
3400.00 0.34 96.83 3399.91

3500.00 0.29 66.60 3499.91
3600.00 0.29 67.53 3699.90
3700.00 1.51 303.01 3699.89
3500.00 2.11 289.43 3799.84
3900.00 2.02 293.80 3899.78

4000.00 2.06 294.32 3999.71
4100.00 2.55 292.00 4099.63
4200.00 3.93 285.06 4199.47
4300.00 4.65 286.12 4299.19
4400.00 5.13 282.91 4398.83

4500.00 4.59 279.10 4498.44
4600.00 4.64 279.02 4598.10
4700.00 5.60 283.70 4697.70
4500.00 5.46 281.18 4797.23
4900.00 5.54 289.75 4896.77

5000.00 5.35 271.95 4996.32
5100.00 5.17 267.40 5096.90
5200.00 5.19 264.61 6196.49
5300.00 5.42 277.41 5295.07
5400.00 5.11 289.32 5394.65

5500.00 5.21 269.41 6494.24
5600.00 6.36 268.72 5593.82
5700.00 5.22 278.00 5693.39

♦N/-S

FT
+E/-W

FT

Vertical
Section

FT

Closure
Distance

FT

Closure
Direction

Deg

Dogleg
Severity
Deg/100

-8.17 5.44 6.13 8.22 138.59 0.01

•7.56 4.96 6.58 9.04 146.73 0.14
-8.49 4.68 7.56 9.70 151.12 0.44
-9.21 4.63 8.28 10.26 163.82 0.16
-9.99 4.31 9.09 10.88 156.85 0.08

•10.48 4.13 9.60 11.28 156.50 0.26

•10.73 4.00 9.87 11.45 169.58 0.02
•10.88 3.93 10.03 11.57 160.14 0.12
•11.00 3.90 10.16 11.67 180.47 0.08
-11.07 3.89 10.22 11.73 180.61 0.14
-11.15 3.93 10.29 11.82 160.57 0.16

-11.36 4.15 10.47 12.10 159.94 0.20
-11.58 4.64 10.60 12.48 158.16 0.12
-11.75 5.26 10.66 12.87 156.89 0.07
-11.82 5.86 10.62 13.19 163.87 0.07
-11.87 6.42 10.57 13.50 151.58 0.03

-11.80 6.96 10.41 13.69 149.49 0.17
-11.66 7.39 10.10 13.72 147.41 0.04
-10.71 6.50 9.41 12.52 148.76 1.65

-9.38 3.65 8.60 10.06 168.71 0.73
-8.05 0.30 7.88 8.06 177.86 0.18

•8.60 •2.95 7.01 7.23 204.07 0.04
-5.03 -6.65 6.11 8.33 232.90 0.50
-3.30 -12.02 5.36 12.47 254.64 1.43
-1.28 •19.23 4.61 19.28 266.18 0.72
0.64 -27.48 3.96 27.50 271.75 0.55

2.51 -36.05 3.80 36.14 273.99 0.41
3.82 -44.26 3.94 44.42 274.94 0.24
5.61 -53.00 3.70 53.29 276.05 1.04
7.69 -62.42 3.30 62.89 277.03 0.27
8.60 -71.93 4.06 72.44 276.82 1.10

8.74 -81.42 5.58 81.88 276.12 0.28
8.69 -90.57 7.22 90.99 275.48 0.45
8.05 •99.57 9.41 99.90 274.62 0.26
8.23 -108.76 10.84 109.07 274.33 1.21
8.76 -117.90 11.88 118.22 274.26 0.80

8.68 •126.89 13.65 127.18 273.92 0.10
8.53 -136.09 15.30 136.36 273.59 0.17
9.06 -145.27 16.38 145.55 273.57 0.87
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Measured
Depth

FT

I net
Angle

Deg

Drift
Direction

Deg
TVD
FT

+N/-S

FT
+E/-W

FT

Vertical
Section

FT

Closure
Distance

FT

Closure
Direction

Deg

Dogleg
Severity
Deg/100

5800.00 5.24 262.81 6792.98 9.12 •154.30 17.89 154.57 273.38 1.38
5000.00 4.91 268.74 5892.59 8.46 -163.11 20.08 163.33 272.97 0.62

6000.00 5.08 268.16 5992.21 8.22 -171.81 21.83 172.01 272.74 0.19
6100.00 4.88 264.37 6091.83 7.66 -180.47 23.89 180.64 272.43 0.39
6200.00 4.95 262.88 6191.47 6.71 -188.98 26.30 189.10 272.03 0.14
6300.00 5.40 267.92 6291.06 6.01 -197.96 28.56 198.05 271.74 0.64
6400.00 5.28 274.41 6390.63 6.19 -207.25 30.00 207.34 271.71 0.62

6600.00 5.57 263.90 6490.18 6.03 -216.65 31.80 216.74 271.59 1.03
6600.00 5.07 263.17 6589.76 4.99 -225.86 34.43 225.92 271.26 0.50
6700.00 4.55 269.72 6689.40 4.44 •234.22 36.42 234.26 271.09 0.75
6800.00 6.16 265.38 6789.04 4.06 -242.67 38.27 242.71 270.96 0.71
6800.00 5.15 267.31 8888.64 3.49 -251.63 40.39 251.66 270.79 0.17

7000.00 6.24 272.04 6988.22 3.44 •260.68 42.01 260.70 270.76 0.44
7100.00 5.46 272.76 7087.79 3.83 -269.99 43.26 270.01 270.81 0.21
7200.00 5.38 273.40 7187.34 4.34 -279.41 44.39 279.44 270.89 0.09
7300.00 5.77 271.86 7286.87 4.78 -289.11 45.66 269.15 270.95 0.41
7400.00 5.44 278.34 7386.39 5.83 •298.83 46.50 298.68 271.08 0.71

7600.00 4.97 278.01 7485.98 6.77 -307.83 46.95 307.90 271.26 0.52
7600.00 6.21 269.06 7685.59 7.16 -316.67 48.11 316.75 271.29 0.66
7700.00 6.28 267.78 7685.17 6.90 -325.79 49.95 325.87 271.21 0.13
7800.00 5.00 270.33 7784.77 6.74 -334.73 51.66 334.79 271.15 0.35
7900.00 5.14 270.08 7884.38 6.78 •343.56 53.16 343.62 271.13 0.14

8000.00 4.97 264.66 7983.99 6.38 -352.35 55.09 352.41 271.04 0.50
8100.00 4.61 264.49 8083.64 6.59 -360.66 57.31 360.71 270.89 0.37
8200.00 4.89 273.70 8183.30 6.48 -368.91 58.86 368.95 270.85 0.81
8300.00 4.80 275.28 8282.94 6.14 •377.33 59.67 377.38 270.93 0.16
8400.00 5.65 274.36 B382.53 6.89 -386.32 60.50 386.38 271.02 0.76

8500.00 6.46 276.26 8482.07 7.69 -395.87 61.37 395.94 271.11 0.13
8600.00 6.11 270.59 8581.65 8.18 •405.05 62.49 405.13 271.16 0.64
8700.00 4.76 269.82 8681.28 8.21 -413.65 63.96 413.73 271.14 0.35
8800.00 5.23 277.36 8780.90 8.78 -422.32 64.91 422.41 271.19 0.81
8900.00 4.65 286.91 8880.53 10.54 -430.72 64.63 430.85 271.40 1.01

9000.00 5.06 270.72 8980.18 11.78 -439.00 64.86 439.16 271.64 1.42
9100.00 5.74 272.01 9079.73 12.01 -448.41 66.27 448.57 271.53 0.69
9200.00 5.92 276.87 9179.22 12.71 -468.54 67.36 458.72 271.59 0.43
9300.00 5.72 271.33 9278.70 13.36 -468.65 68.47 468.84 271.63 0.50
9400.00 5.79 271.29 9378.20 13.58 -478.67 69.99 478.87 271.63 0.07

9600.00 5.90 286.38 9477.68 13.28 •488.84 72.06 489.02 271.56 0.61
9600.00 5.30 267.33 9677.20 12.65 -498.58 74.38 498.74 271.46 0.63
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Measured
Depth

FT

Incl
Angle
Deg

Drift
Direction

Deg
TVD
FT

+N/-S
FT

+E/-W
FT

Vertical
Section

FT

Closure
Distance

FT

Closure
Direction

Deg

Dogleg
Severity
Deg/100

9700.00 5.28 268.53 9676.77 12.32 -507.80 76.31 507.95 271.39 0.11
9800.00 5.89 266.92 9776.30 11.92 -617.53 78.39 517.68 271.32 0.63
9900.00 5.51 284.76 9676.80 11.21 -527.43 80.82 527.65 271.22 0.43

10000.00 5.02 265.06 9975.38 10.39 -636.58 83.22 536.68 271.11 0.49
10100.00 5.56 269.15 10074.96 9.95 -545.78 85.26 545.87 271.04 0.66
10200.00 5.10 268.53 10174.52 9.78 •556.06 87.06 555.15 271.01 0.46
10300.00 4.19 266.61 10274.19 9.43 -563.16 88.80 563.24 270.96 0.92
10400.00 2.36 265.15 10374.03 9.04 -566.85 90.17 568.92 270.91 1.85
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VETC SURVEY
TC9 INTERNATIONAL

r

I Gregg Wilson certify that I am employed by Vaughn Energy Services. That I did on the day{s) 
of 07/23/15 through 07/23/15 conduct or supervise the taking of a HA Gyro survey from a 
depth of 0 feet to a depth of 10400 feet; that the data is true, correct, complete and 
within the limitations of the tool as set forth by Vaughn Energy Services, that I am authorized and qualified
to make this report; that this survey was conducted at the request of ___________ Conchofor the

Black Pearl 1 Fed u&Jj A/a Well# Do2HAPI # 30-025-42293

inLeaCounty / Parish New Mexico ; and that I have reviewed this report and 
find that it conforms to the principles and procedures as set forth by Vaughn Energy Services

i

Gregg Wilson 
Service Tech i 
Vaughn Energy Services



INTERNATIONAL

I Gregg Wilson certify that I am employed by Vaughn Energy Services. That I did on the day(s) 
of 07/23/15 through 07/23/15 conduct or supervise the taking of a HA Gyro survey from a 
depth of 0 feet to a depth of 10400 feet; that the data is true, correct, complete and 
within the limitations of the tool as set forth by Vaughn Energy Services, that I am authorized and qualified
to make this report; that this survey was conducted at the request of ___________ Conchofor the

Black Pearl 1 Fed era/ <v/c.Well# Ob2HAPI # 30-025-42293
in LeaCounty / Parish New Mexico ; and that I have reviewed this report and 
find that it conforms to the principles and procedures as set forth by Vaughn Energy Services

Gregg Wilson 
Service Technicia 
Vaughn Energy S i



COG Operating LLC
Lea County, NM 
Black Pearl 1 Federal 
#2H

OH

Design: OH

Survey Report - Geographic
29 July, 2015



■ concHo TDS

Survey Report - Geographic

WWtKH

KB g) 3712 3utft

KB Q 3712 3usft
Grid

Minimum Curvature

EDM 5000 1 Single User Db

u ,

US SI e PI n 1927 (E c ou on) yttem Datum: Mean Sea Level
• D 927 ( OCO CO US)

ew fee E % 3001

0 Ing: 586 220 00 usft Latitude.' 32 36 32.078 N

: P ng: 754 165 00 usft Longitude: 103 30* 28 361 W

V
0 0 usft 0 adius: 13-3/16' Grid Convergence: 0 44

____________ 1

Well *2H

Well Position ♦N/-S 0 0 usft Northing 586 219.00 usft Latitude: 32 36 32.076 N

♦E/-W 0 0 usft Easting 754 084 80 usft Longitud 103 30’ 29 533 W

Position Uncertainty 0 0 usft Wellhead Elevation 0 0 usft Ground L 3 694 3 usft

W bon 

Magnetics

Design 

Audit Notes: 

Version:

Vsrtical Section

OH

Model Name Sample Data

I R 2 1 6/24/2015

Declination

n

Phase

Depth From (TVD) 
<t»H)

00

Tie On Depth

♦Nl-S +E/-W
(uslt) (usft)

0 0 0 0

00

Direction

n
190 03

Survey Plugran

From
«aft)

isrsT.--.. — .... sressxuwnBsn
Data 7/29/2015

To
(usft) Survey (Wellbore) Tool Name Description

100 0 10.400 0 Gyro #1 (OH)

10.423 0 15 632 0 MWD #3 (OH)
NS-GYRO-SS NS Gyro single shots

MWD MWD • Standard

Survey

Measured Vertical Map Map
Depth Inclination Azimuth Depth ♦N/-S ♦EFW Northing Easting
(usft) () n (Ulft) (j*m (usft) (usft) (usft) Latitude Longitud#

0.0 0.00 000 0.0 00 00 586 219 00 764 064 80 32 36 32 076 N 103' 30' 29 533 W
1000 0 31 24 83 100 0 02 0 1 586 219 25 754 064 91 32 36 32 079 N 103*30*29 531 W
2000 034 20 69 200 0 08 03 586.219 77 754 085 13 32 36 32 084 N 103* 30' 29 529 W
3000 0 14 41 44 300 0 11 05 566 220 14 754 085 31 32 36 32 087 N 103’ 30*29 527 W
4000 030 49 68 400 0 1.4 08 586,220 40 754 085 60 32 36 32 090 N 103* 30* 29 523 W
500.0 0 33 75 10 500 0 1 6 1 3 566.220 65 754 086 07 32 36 32 092 N 103* 30* 29 518 W
600.0 0 39 85 73 600 0 17 1 9 586 220 74 754 086 69 32 36 32 093 N 103* 30'29 510 W
700 0 0 47 78 64 700 0 1 8 26 586 220 85 754 067.43 32 36 32 094 N 103* 30 29 502 W
800 0 0 50 87 23 600 0 1 9 35 586 220 95 754 088 27 32 36 32 095 N 103* 30 29.492 W
900.0 0 17 125 73 900 0 1 9 40 586 220 89 754 088 83 32 36 32 095 N 103* 30 29.48S W

1 000 0 0 29 135 46 1 000 0 16 43 586 22062 754 089 12 32 36 32 092 N 103* 30 29 482 W

7/39/2015 7 24 04AM Peg* 2 COMPASS 5000 1 Build 79



TDS

Survey Report - Geographic"concHO
Company: COG Operating LLC Local Co-ordlnata Rate rente Wa* 82H

Protect Lea County NM TVD Reference KB G 3712 3uift

SHe: Black Pearl 1 Federal HD Reference' KB G 3712 3utR

Wall 82H North Reference Grid

Wellbore: OH Survey Calculation Mathod Minimum Curvature

Design: OH Database: EDM 5000 1 Single User Db

Survey

Measured Vertical Map Map
Depth Inclination Azimuth Depth ♦N/-S ♦E/-W Northing Easting
(usft) n n (uaft) (utfl) (ush) (uaft) (usft) Latttuda Longitude

1 100 0 0.40 140.19 1.100.0 1.2 47 586 220 17 754 089 53 32 36 32 087 N 103 30 29 477 W
1 200 0 043 140.76 1,200 0 0.6 62 586 219 61 754 069 99 32 36 32 082 N 103 30 29 472 W
1 300 0 0.37 143.89 1.300.0 0.1 56 566 219 06 754 090 41 32 36 32 07 N 103 30 29467 W
1 400 0 0.42 158.27 1.400.0 -0.5 59 586 216 46 754 090 74 32 36 32 070 N 103 30 9 463 W
1 500 0 0.44 63.15 1.500.0 -1.3 62 586.217 75 754 090 99 32 36 32 063 N 1 3 30 29 46 W
1 600 0 057 172 08 1,600 0 -2.1 64 586 216 89 754 091 17 32 36 32 055 N 103 30 29 456 W
1 700.0 0.75 188.73 1.700.0 -3.3 63 696.215 75 754 091 14 32 38 32 044 N 103 30 29 459 W
1 800.0 0.92 19965 1,800.0 -4.7 60 566.214 35 754 090 77 32 36 32 030 N 103 30 29 463 W
t 900.0 0.91 198.90 1,699.9 -6 2 5.4 566.212 64 754 090 24 32 36 32 015 N 103 30 29 47 W
2 000 0 0.77 199.12 1.999.9 -7.5 5.0 586 211 46 754 089 76 32 36 32 0 1 N 103 30 29 475 W
2 100 0 0.34 19 2.099.9 -8 5 4.7 596.210 53 754 089 49 32 36 31 992 N 103 30 29 479 W
2 200 0 050 19 2,199.9 -9.2 4.5 586,209 81 754 069 33 32 36 31 985 N 103 30-29 481 W
2 300 0 0 43 197 96 2 299.9 -100 4.3 586.209.03 754 089 12 32 36 31 9 N 103 30 29 483 W
2 400 0 0.17 20 2,399.9 -10.5 4.1 586.208 54 754 068 93 32 36 31 972 N 03 30 29 495 W
2 500 0 0.16 205 88 2.499.9 -10.7 4.0 586.208 29 754 088 8 32 36 31 9 0 N 103 30 29 46 W
2 600 0 0 03 193 31 2.599.9 -10.9 3.9 586 206 14 754 088 73 32 36 31 968 N 03 30 29 466 W
2 700 0 0.11 193 30 2 699.9 •11 0 3.9 586 208 02 754 088 70 32 3 31 967 N 1 3 30 29 488 W
2.800 0 0 03 31 2.799.9 -11.1 3.9 586 207 95 754 088 69 32 36 31 96 N 103 30 29 488 W
2 900 0 0 12 168 0 2.899.9 -11.1 3 9 586 207 87 754 089 73 32 36 31 966 N 103 30 29 488 W
3 000 0 026 11944 2.999.9 -11.4 4.1 586 207 65 754 088 94 32 36 31 964 N 103 30 29 485 W
3 100 0 0 36 1 33 3.099 9 -116 4 6 586 20743 754 089 44 32 36 31 961 N 103 30 29 479 W
3 200 0 0 37 99.78 3 199 9 •11.7 53 586 207 27 754 090 05 3: * 36 31 960 N 103 30 29 472 W
3 300 0 0 31 93 85 3 299 9 -11.8 58 586 207 20 754 090 64 3: * 36 31 959 N 103 30 29 465 W
3 400 0 034 9583 3 399 9 -11.9 64 586 207 15 754 091 20 3:’36 31 959 N 103 30 29 459 W
3 500 0 0 29 65 60 3 499 9 11.8 6 9 586 207 22 754 091 73 3, ’36 31 959 N 103 30 29 453 W
3 600 0 029 57 53 3 599 9 -11.5 74 586 20746 754 092 17 3:1 36 31 961 N 103 30 29 448 W
3 700 0 1.51 303 01 3 699 9 -10 7 65 566 208 32 754 091 26 3:’36 31 970 N 103 30 29 458 W
3 BOO 0 2.11 289 43 3 799 8 -94 36 586 209 65 754 068 44 3:' 36 31 983 N 103 30 29 491 W
3 900 0 2 02 293 60 3 899 8 •80 0 3 586 210 97 754 085 09 3'. ’ 36 31 997 N 103 30 29 530 W
4 000 0 206 294 32 3 999 7 -66 -3 0 586 212 42 754 081 84 3 36 32011 N 103 30 29 568 W
4 100 0 2.55 292 00 4 099 6 -5.0 ■67 586 213 99 754 078 14 31 ’ 36 32 027 N 03 3ff 29 611 W
4 200 0 3 93 285.06 4 199 5 -3 3 -12 0 586 215 72 754 072 77 X • 36 32 045 N 103 30 29 674 W
4 300 0 4.65 286.12 4 299 2 -1.3 -19 2 586 217 73 754 065 56 X ‘ 36 32 065 N 103 30 29 758 W
4 400 0 5.13 282.91 4 398 8 0.9 •27 5 SB6 219 86 754 057 31 X ' 36 32 087 N 103 30 29 854 W
4 500 0 4 89 279.10 4 498 4 2.5 -36 1 586.221 53 754 048 75 3# * 36 32 104 N 103 30 29 954 W
4 600 0 4 64 279 02 4 598 1 38 -443 586.222.84 754 040 54 X * 36 32118 N 103 30" 30 050 W
4 700.0 S60 283.70 4 697 7 5.6 -630 586.224 63 754 031 81 X * 36 32 136 N 103 30' 30 152 W
4 800.0 5 46 281.18 4 797 2 7.7 -62.4 586,226 71 754 022 38 X' 36 32 IS N 103 30'30 262 W
4 900 0 5.54 269.75 4 896 3 8.8 -71 9 586 227 62 754 012 67 X ’ 36 32 167 N 103 30 30 373 W
5 000.0 5.3S 271.95 4 996 3 8.7 -81 4 586 227 75 754 003 39 X ’ 36 32 169 N 103 30'30 4 84 W
5 100 0 5.17 267.40 5 095 9 8.7 -90 6 586 227 71 753 994 23 X ‘ 36 32 169 N 103 30 30 591 W
5.200 0 5 19 264.51 5 195 5 8.1 -996 566 227 07 753 985 22 X.’ 36 32 164 N 103 30 30 696 W
5 300 0 5 42 277.41 5 295 1 82 -108 8 586 227 25 753 976 04 32 36 32 166 N 103 30 3 0 803 W
5 400 0 5.11 269.32 5 394 6 8.8 -117 9 586 227 80 753 966 90 32 36 32 172 N 103 30 30 910 W
5 500 0 521 269.41 5 494 2 87 -126 9 586 227 70 753 957 91 32 36 32 172 N 103 30 31 015 W
56000 536 268.72 S 593 8 85 •136 1 586 227 55 753 948 70 32 36 32 17 N 103 30 31 123 W
5 700.0 522 278.00 5 693 4 9 1 -145 3 586 228 08 753 939 52 32 36 32 17 N 103 30 31 230 W
5 800 0 524 262.81 5793 0 9 1 • 154 3 586 226 14 753 930 49 32 36 32 79 N 103 30 31 336 W
5 900 0 4 91 268.74 5 892 6 8.5 -163 1 566 227 48 753 921 66 32 36 32 1 3 N 103 30 31 439 W
6 000 0 5 08 268.16 5 992 2 82 -171 8 586 227 24 753 912 97 32 36 32 171 N 103 30 31 541 W
6 100.0 4.SB 264.37 6 091 8 77 -180 5 566 226 66 753 904 32 32 36 32 166 N 103 30 31 642 W
6 200 0 4 95 262.88 6 191 5 67 -189 0 566 225 73 753 895 60 32 36 32 157 N 103 30 31 741 W
6 300 0 5 40 267.92 6 291 1 60 -198 0 566 225 02 753 886 82 32 36 32 151 N 103 30 31 846 W
6 400 0 5 28 274 41 6 390 6 62 -207 3 566 225 21 753 877 53 32 36 32 154 N 103 30 31 9S5 W
6 500 0 557 263.90 6 490 2 60 -216 7 586 225 04 753 868 12 32 36 32 153 N 103 30 32 065 W
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concHO TDS

Survey Report - Geographic

Company; COG Operating LLC Locale rdlnate Re :e Well 42 H

Project Laa County NM TVD Reference KB © 3712 3usft

Stta: Black Pearl 1 Federal MD Reference KB® 3712 3u»«
iai.li. 82H North Referen e Grid

Wall bora: OH Survey Calculat! n Method: Minimum Curvature

Design: OH n«f»hefe EDM S000 1 Single User Db

Survey

Measured Vertical Map Map
Depth Inclination Azimuth Depth +WS +EI-W North ng Easting
|ut(Q n n (“»*) (ueft) (u.R) l»nj (us ft) Latitude

6 600 0 5 07 263 17 6 589 7 5.0 -22 5 9 586 224 00 753 858 90 3: * '32 143 N

6 700 0 4 55 289 72 6 689 4 4.5 -234.2 586 223 46 753 B50 55 X’ 32 138 N
6 800 0 5 16 265 36 6 789 0 4.1 -242 7 566 223 06 753 842 10 X * 32 135 N

6 900 0 5 5 267 31 6 888 6 3.5 -251.7 586 222 50 753 833 13 X * 32 130 N
7 000 0 5 24 272 04 6 988 2 3 5 -260 7 586 222 46 53 824 09 3i * 32 130 N
7 1000 545 272 76 7 087 8 3.8 -270 0 586 222 85 753 814 78 X * 32 135 N
7 200 0 5 38 273 40 7 187 3 4.4 -279 4 586 223 35 753 805 36 X ’ 32 141 N
7 300 0 577 271 86 7 286 9 4 8 -289.1 586 223 80 753 795 65 X * 32 146 N

7 400 0 5.44 278 34 7 386 4 5 6 -298.9 586 224 65 753 785 94 X* 32 155 N

7 500 0 4 97 276 01 7 486 0 6 8 -307.9 586 225 79 753 776 94 X * 32 167 N
7 600 0 521 269 06 7 585 6 7.2 -316.7 586 226 17 753 768 09 X * 32 171 N

7 700.0 5 26 267 78 7 685 2 6.9 -325 8 586.225 91 753 758 97 X ’ 32 170 N
7 800 0 5 00 270 33 7 784 8 6 8 -334.B 586 225 76 753 750 04 X * '32169 N

7 900 0 5 14 270 08 7 884 4 68 •343 6 586.225 79 753 741 20 3) * 32 170 N
8 000 0 4 97 264 66 7 9B4 0 64 -352 4 566 225 40 753 732 41 X * 32 167 N
8 100 0 4 61 264 49 8 083 6 56 -360 586,224 61 753 724 09 X* 32 159 N

82000 4 B9 273 70 8 183 3 5.5 -369 586 224 50 753 715 84 3I * 32 159 N
8 300 0 4 80 275 28 8 282 9 62 -377 4 586,225 1 753 707 42 X * 32 166 N
8 400 0 5 55 274 36 8 382 5 69 -386 4 586 225 91 753 69843 X * 32 174 N
8 500 0 5 45 275 2S 8 482 1 7.7 -395.9 586 226 71 753 6BB 88 X* 32 183 N

8 600 0 5 11 270 59 8 581 6 82 -405 1 586 227 19 753 679 70 X* '32 188 N
8 7000 4.76 269 82 8,681.3 82 -413.7 586 227.22 753 671 10 X* 6'32 189 N

8 800 0 523 277 36 8,780 9 8 8 -4224 586 227.80 753 662 43 31 * 6'32 196 N
8 9000 4 65 286 91 8,680 5 106 -430 8 586 229.56 753 654 03 3)* 6'32.214 N

9 000.0 5.06 270 72 8,9802 11.8 -439 1 586 230 79 753 645 74 X* 6'32 227 N

9 100.0 5.74 27201 9,079.7 120 -448 5 586 231.02 753 636 33 31* 6 32.230 N

9 200.0 5.92 275 87 9.179.2 12.7 -458 6 586 231.73 753 626 21 3:* 6’32 237 N

9 300 0 5.72 271 33 9 276 7 13.4 -468 7 586 232.37 753 616 09 31* 6'32 244 N

9 4000 5.79 271.29 9.378.2 13.6 -478 7 586 232 60 753 606 07 31* 6'32 248 N

9 500 0 5 90 265 38 9,477.7 13.3 -488 9 586 232 30 753 595 90 X* 6'32 245 N
9 600 0 530 267.33 9.577.2 12.7 -498.6 586 231.67 753 566 17 31* 6'32 240 N
9 700.0 528 268 53 9.676 8 12.3 -507,8 586 231 34 753 576 95 X* 6' 32 237 N

9 800.0 5 89 266 92 9,776.3 11.9 -517.6 566.230.94 753 567 23 X* 6 32234 N

9 900.0 551 264 76 9,8758 11.2 •527.5 586.230.23 753 557 33 X* ' 32 228 N

10,000.0 5.02 265 06 9,975.4 104 -536.6 586.229 41 753 548 19 3i* 6 32 220 N

10.100 0 5 55 269 15 10.075.0 10.0 -54 5 8 586.228.96 753 538 99 32* 32 217 N
10.2000 5 10 268 53 10 174.5 9 8 -555.1 586.228 78 753 529 71 32* 6 32 216 N
10.3000 4.19 266 61 10 274.2 94 -563 2 586.228 45 753 521 82 32’ 6 32 213 N

10.4000 2.35 265 15 10 374.0 9.1 •568 9 586.228 06 753 515 93 31* »» 32 210 N

TIE-IN to VES Gyro

10 4230 2.30 216 30 10 397.0 86 •5696 586,227 65 753 515 1 9 32 36' 32 205 N

10 486 0 3.10 201.40 10 459.9 6.0 -571.0 586 225 04 753 513 82 32 36' 32 180 N

10 514.0 3 30 197.40 10 487.9 4 6 -571.5 586 223 57 753 513 30 32 36' 32 165 N

10 546.0 4.60 204 00 10 519.8 25 -572 3 586 221 52 753 512 50 32 36 32 145 N

10 577 0 7.10 203.70 10 550 7 -0.4 -573.6 586 218 63 753 511 23 32 36 32 117 N

10,609.0 10.50 198 40 10 582 3 -5.0 -575.3 586 214 05 753 509 51 32 36 2071 N

10.637 0 13.30 194.50 10 609.7 -10.5 -576.9 586 208 51 753 507 90 32 36 32 017 N

10.671 0 17.10 190.70 10 642.5 -19.2 -578.8 586 199 81 753 505 99 32 36' 31 931 N

10,7030 20 80 187.90 10672.7 -29.5 -580.5 586 189 55 753 504 34 32 36' 31 829 N

10.734 0 24 40 187.20 10 701.4 -41.3 -582.0 586 177 74 753 502 78 32 36' 31 713 N

10.766 0 28 00 185 80 10 730.1 -55.3 -583 6 586 163 71 753 501 19 32 36 31 574 N

10,797 0 31.50 185.10 10 757.0 -70.6 -585.1 586 146 40 753 499 73 32 36 1 423 N
10,829 0 34 90 164 80 10 783.7 -88.1 •566.6 586 130 94 753 498 23 32 36 1 250 N

10.880 0 38.90 184.90 10 806.5 -1068 -588 1 586 112 40 753 496 65 32 36' 067 N

10.892 0 4330 185.40 10 832.6 -127.5 -5900 586 091 45 753 494 76 32 36 3 859 N

ong a*

tor 30 32 173 W 
10:*30 32 271 W 

10:- 30 32 369 W 

lor 30'32 474 W 
102*30 32 SB W 

103*30 32 689 W 

103'30 32 799 W 

103 ‘ 30 32 912 W 

103* 30' 33 026 W 

103* 30'33 131 W 

103* 30 33 234 W 

103* 30 33 341 W 

103’ 30 33 445 W 

103' 30 33 549 W 

103* 30 33 651 W 

103* 30' 33 749 W 

103* 30' 33 B45 W 

103 * 30'33 944 W 

103* 30' 34 049 W 

103’ 30' 34 160 W 

103* 30' 34 267 W 
103* 30' 34 368 W 

103* 30' 34 469 W 

103* 30 34 567 W 

103* 30 34 664 W 
103* 30 34 774 W 

103* 30 34 892 W 

103* 30 35 011 W 

103*30' 35 128 W 

103* 30'35 247 W 

103* 30' 35 360 W 

103* 30' 35 468 W 

103* 30' 35 582 W 

103* 30' 35 698 W 

103* 30' 35 805 W 
103* 30' 35 912 W 
103* 30' 36 021 W 

103* 30'36 115 W 
103* 30' 36 182 W

103* 30'36 191 W 
103* 30' 36.207 W 

103* 30'36.2 3 W 

103* 30' 36.222 W 

103* 30' 36 238 W 

103* 30' 36 258 W 

103* 30' 36 277 W 

103* 30 36 301 W 

103* 30 36 321 W 

103* 30 36 340 W 

103* 30' 36 360 W 

103* 30' 36 378 W 

103* 30' 36 398 W 

103* 3D136 418 W 

103* 30' 36 442 W
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TDS

Survey Report - Geographiccono-io
Company; COG Operating LLC Local Co-ordinate Reference WWH2H

Project lea County NM TVD Reference: KB©3712 3uMt

SKa: Black Pearl 1 Federal MO Reference: KB® 3712 3u*ft

Wall: «2H North Reference Grid

Wall bora- OH Survey Calculation Method Minimum Curvature

Design OH Database EDM 5000 1 Single User Db

Survay

Mmurtd Vertical Map Map

Depth Inclination Azimuth Depth ♦NIS +E/-W Northing Easting

(«*»") n n |u»tt) fualtl (us ft) (usft) (u ft) Latitude Longitude

10,923.0 47 10 184.90 10 854 5 •149 5 -592 0 586,069 55 753 492 79 32 36 30.643 N * 30' 36 467 W

10.955,0 51 30 184.70 10 875 4 -173 6 -594 0 586 045 42 753 490 76 32 36 30.404 N ’ 30' 36 493 W

10,986.0 55 80 184.10 10 893 8 -1984 -595 9 586 020 56 753 488 B5 32 36 30 158 N ■ 30' 36 517 W

11,018 0 60 00 182.90 10 9108 -225 5 -597 8 585 993 51 753 487 21 32 36 29 8 IN • 30 36 539 W

11.049.0 63 60 182.20 10 925 4 -252 8 •598 8 585 966 22 753 485 99 32 36 29 621 N * 30 36 555 W

11,080 0 67 50 182.50 10 938 3 •281 0 -600 0 585 93B 03 753 484 84 32 36 29 342 N • 30 36 572 W

11,112.0 71 00 183 0 10 949 6 -310 9 -601 4 585 90815 753 483.40 32 36 29 047 N * 30 36 591 W

11 148.0 74 50 184.10 10 960 3 -34 5 2 -603 5 585 873 84 753 4B1 27 32 36 28 707 N *30 36 619 W

11,176 0 76 0 185.40 10 967 2 -372 2 -605 8 585 846 80 753 479 02 32 36 28 440 N * 30’ 36 648 W

11,207.0 00 185.90 10 973 1 -402 5 *608 8 585 816 53 753 476 02 32 36 28 141 N * 30 36 686 W

11,239 0 70 185.80 10 977 1 -434 1 •6120 585 784 95 753 472 9 32 36 27 828 N • 30 36 726 W

11.270 0 00 185.10 10 978 8 -464 9 -614 9 585 754 14 753 469 85 32 36 27 524 N • 30 36 753 W

11,333.0 3 0 184 50 10 977 6 •527 6 -620 2 585 691 39 753 464 58 32 36 26 903 N • 30 36 831 W

11,364 0 9 0 184.30 10 976 2 -558 5 •622 6 585 6 0 52 753 462 20 32’ 36 26 598 N • 30 36 861 W

11.396 0 9 0 184.00 10 975.2 *590 4 •624 9 585 628 61 7S3 459 89 32' 36 26 282 N ■30 36 891 W

11,428 0 0 184 00 10 975 1 -622 3 -627 1 585 596 69 753 457 66 32' 36 25 967 N * 30 36 92 W

11 459 0 87 30 183.70 10 976 1 -653 2 -629 2 585 565 78 753 455 58 32' 36 25 661 N 1 30 36 947 W

11 491 0 87 00 183 60 10 977 7 -685 1 -631 3 585 533 89 753 453 S4 32' 36 25 346 N * 30 36 974 W

11 522 0 87 30 183 30 10 979 3 •716 0 -633 1 585 502 98 753 451 68 32' 36 25 040 N • 30 36 999 W

11 585 0 88 00 183.30 10 981 9 -778 9 •636 7 585 440 14 753 448 06 32'36 24 418 N • 30 37 047 W

11648 0 8 40 183.7 10 983 8 -8417 -640 6 585 377 29 753 444 21 32' 36 23 797 N • 30 37 097 W

11,711.0 89.00 182.90 10,985.3 -904 6 •644 2 585 314 .41 753 440 59 32-36 23 175 N • 30 37 145 W

11,6050 90 60 182.40 10,9856 -998.5 -648.6 585.220 51 753 438.24 32- 36- 22 246 N • 30 37 205 W

11.900 0 89 60 182.40 10,985.4 -1,093 4 •652.5 585 125.60 753 432 26 32*36 21 307 N ■ 30 37 260 W

11.994 0 90 20 182 20 10.985 6 -1.187.3 -656 3 585.031.67 753 428 49 32-36 20 378 N • 30 37 312 W

12,089 0 8940 162.60 10,985 9 -1,2822 -660.3 584 936.76 753 424.51 32- 36' 19 439 N • 30 37 367 W

12,183,0 90.20 182.60 10 986 3 -1,376.1 -664.5 584,042 86 753 42 2 32-36 18 511 N 1 • 30 37 426 W

122780 88 70 182 40 10.987.2 -1,471.0 -668 7 584 747.96 753 41 . 32- 36 17 572 N - 30 37 483 W

12.3720 90 00 182 50 10.968 2 -1,565 0 -672.7 584.654.05 753 41 0 32-36 16643 N • 30' 37 538 W

12.467 0 69 60 182.90 10.9B8 6 -1,659.8 -677.2 584,559.16 753 40 .8 32- 36 15 704 N • 30 37 599 W

12,561.0 90.80 183 00 10,988 2 -1,753.7 -682.0 584.465.28 753 40 77 32' 36 14 776 N • 30 37 664 W

12,656.0 90 60 183 50 10,987.1 •1.848 6 -687.4 584.37044 753 39 39 32" 36 13 838 N ' 30 37 736 W

12,750.0 89 50 183 40 10,987.0 -1.942.4 -693.1 584,276.61 753 391.73 32-36 12 910 N ' 30 37 810 W

12,8450 88 90 182.70 10.988.3 -2.037.2 -698.1 584,181.76 753 38 68 32' 36 11 972 N • 30 37 878 W

12.939.0 89.80 182.90 10,989 4 -2 131.1 -702.7 584.087.88 753 38 09 32' 36 11 043 N 1 Ud' 30 37 940 W

13 034 0 88 20 162 30 10.991.0 -2,226 0 -707.0 583.99299 753 37 .78 ; * I0 105 N 103 30 37 999 W

13,128.0 8840 181 80 10,993 8 •2 319 9 -710.4 583 899.10 753 37 42 ' 9 176 N 103 30 38 047 W

13,2230 88.40 181.50 10,996 5 -2.414.8 -713.1 583 804.17 753 37 68 8 237 N 103 30 38 087 W

13.317.0 89.50 182.50 10.998 2 -2.508 8 -716.4 583 710 25 753 36 0 1 7 308 N 1 3 30 38 134 W

13,411.0 90 00 182 20 10.9986 -2.602 7 -720.3 583616 33 753 36 5 ' 6 379 N 103 30 38 188 W

13,506 0 89.90 182.60 10,9987 -2,697.6 -724.2 583 521.41 753 360 57 ‘ 5 440 N 103 30 38 243 W

13,600 0 91.30 184.20 10,997,7 -2,791.4 -729.8 583 427.59 753 354 99 ' 4 512 N 103 30 38 316 W

13,695.0 9060 184.10 10.996.1 -2.886.2 -736.7 583 332.85 753 348 12 3.575 N 103 30 38 405 W

13.789.0 90.80 183 60 10,995 0 -2.979.9 -743.2 583,239.08 753 341 65 2 648 N 103 30 38.489 W

13,8830 89.50 183 80 10.994.7 -3,073.7 -749.4 583 145 29 753 335.42 1 720 N ' 38 571 W

13.978.0 89.90 18340 10,995 2 -3 168 5 -755 3 583 050 48 753 329.45 0 782 N 1 • '38 64 W

14,072.0 89.50 184.40 10.995.7 -3 262 3 -761.7 582.956.70 753 323 0 3:- >9 855 N * ' 38 732 W

14,167.0 90.00 183 90 10,996 2 -3 357.1 -768 6 582 861.95 753 318 3: • • 18 918 N 1 * O' 38 821 W

14.261.0 88.90 184.20 10,997.1 -3 450.8 -775 3 562768.19 753 309 5 3! * ' i7 991 N 0 ‘ ' 38 907 W

14,3550 69.10 184.40 10.998.7 -3 544.5 -782.3 582.674.47 753 302 5 3: * * 17 064 N • 30 998 W

14.450.0 89.00 164.30 11,000 3 -3 639 2 -7895 582.579.76 753 295 9 3:- !6 12 N 0 39 091 W

14,545.0 90.10 183.90 11.001.0 -3 734 0 -796.3 582,485.00 753 288 50 3:* ' i5 190 N ' 39 179 W

14,639.0 89.80 183 20 11,001.1 -3 827.8 -802.1 582.391 19 753 282 6 3;* 1 ■4 262N ... 39 255 W

14.734.0 90.00 18260 11,001.3 -3 922.7 -606.9 582.296 31 753 277 87 3) * ' >3 324 N 103 30 39 320 W

14.828.0 90.10 182.00 11.001.2 •4 016 6 -8107 582.202 38 753 274 10 32" 52 395 N 103 30 39 373 W

7/29/7015 724 04AM COMPASS 5000 1 Build 78



TDS
Survey Report - GeographicconcHo

Company: COG Operating LL Local Co-ordln Reference WM62H

Project Lea County. NM TVD Reference KB O 3712 3usf!

Stta: Black Psail 1 Federal MD Reference KB Q 3712 3usR

Wall: «2H North Reference rid

Wall bora OH Survey Calculation Method Min mum Curvature

Daslgn OH Database M 50 01 Single User Db

Survey

Mauurad Vertical Map Map

Depth Inclination Azimuth Depth ♦N/-E ♦Ef-W Northing Easting
(u»ft) n n (usft) (usft) (usft) (usft) (usft) Latituda Longitude

14 923 0 9 6 2.80 11 000 6 -4 111 5 -81 7 582 107 47 753 7012 . ‘ ‘ . 6N 103’ 30' 39.428 W
15 017.0 9 0 2.50 10 999 3 -4 205 4 - 190 582 013 58 753 265 78 1 * ' 0. N 103* 30' 39.487 W
15 112.0 9 0 3.70 10 998 0 -4 300 3 -82 2 581918 73 753 260 64 : * 5' 9 N 103* 30' 39.556 W

15.2060 90 90 83.10 10 996 9 -4 394 1 -829 7 581 824 90 753 255 07 I * ’ 6 N 103" 30' 39.629 W
15.300.0 8 0 .20 10 996 4 -4 487 9 -835 7 581 731 10 753 249 08 1 • S 7. N 103" 30' 39.708 W

15.395.0 9 20 18 00 10 996 5 -4 582 7 •8 2 5 581 636 34 753 242 29 I * ' 6 7 N 103" 30' 39.796 W
15,469.0 8 0 83.50 10 997 2 -4 676 5 -8 8 7 581 542 55 753 236 14 1 * 1 5. 9 N 103" 30' 39.876 W

15,5800 8 00 83.10 10 998 9 -4 767 3 853 9 581 451 71 753 230 91 1 2* ' .97 N 103" 30' 39.945 W

Final MWD Sum
15,632.0 8 00 83.10 10 999 8 -4 8192 -856 7 581 399 80 753 228 09 : * * . 57 N 103" 30' 39 983 W

Projection to Btt/TD

Design Annotations

Maasurad Vertical Local Coordinates
Depth Dapth ♦Nf-S ♦E/-W(usft) (usft) (usft) (usft) Comment

10 400 0 374 0 9 1 -568 9 IE-1 loVESGyro

15 580. 0 998 9 -4 767 3 -853 9 Fetal MWD Survey

15 63 0 999 8 -4 819 2 -856 7 Projection to BiVTD

Checked By Approved By Date
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