COG Operating LLC

Lea County, NM (NAD-83 2015)

Ragnar Fed Com #25H

API #: 30-025-43131

SHL: 185’ FNL, 2358' FEL, Sec 22, T17S, R32E, Unit B
PP: 330' FSL, 2287 FEL, Sec 15, T17S, R32E, Unit O
BHL: 352' FNL, 2281' FEL, Sec 15, T17S, R32E, Unit B

Design: BHL: 350' FNL, 2284' FEL, Sec 15, T17S, R32E, Unit B

Standard Survey Report

30 June, 2016
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Company: COG Operating LLC Local Co-ordinate Reference: Well SHL: 185’ FNL, 2358' FEL, Sec 22, T17S,
Y vt R32E, Unit B
Project: Lea County. NM (NAD-83 2015) TVD Reference: KB @ 4032.00usft (Patriot 8)
Sihte: Ragnar Fed Com #25H MD Refersnce: KB @ 4032 .00usft (Patriot 6)
Well: SHL. 185' FNL, 2358' FEL, Sec 22, T17S, R32E, North Reference: Grid
UnitB
Waellbore: BHL 350' FNL, 2284’ FEL, Sec 15, T17S, R32E, Survey Calculation Method: Minimum Curvature
Unit B
Design: BHL: 350" FNL, 2284’ FEL, Sec 15, T17S, R32E, Database: EDM 5000.1 Single User Db
Unit B
Project Lea County, NM (NAD-83 2015)
Map System: US State Plane 1683 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: New Mexico Eastern Zone
';h ﬁlﬁur Fed Com #25H
Site Position: Northing: 665,026.10 ustt L atitude: 32'49' 36624 N
From: Map Easting: 71949260 usft  Longitude: 103" 4512081 W
Position Uncertainty: 0.00 wusft Slot Radius: 1320 in Grid Convergence: 031°
o
Well SHL: 185" FNL, 2358' FEL, Sec 22, T178, R32E, Unit B
Waoli Position +N/-B 0.00 usft Northing: 665,026.10 usft Latitude: 32' 49'38624 N
+EIW 000 usft Easting: 719,492.80 usft Longltude: 103" 45" 12.081 W
Position Uncertainty 000 ush Waelthead Elevation: 0.00 wsft Ground Level: 4,014 00 usft|
Wellbors BHL 350° FNL, 2284' FEL, Sec 15, T175, R32E Unit 8 ]
Magnetics Mode! Name Sample Date Declination Dip Angle Fleld Strength
Y] “ {nT}
IGRF2015 6/2/2016 7.20 60.60 48,380 |
_' Design BHL. 350' FNL, 2284' FEL, Sec 15. T17S. R32E, Unit B 1
l -
| Audit Notes:
| Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00 |
' Vertical Section: Depth From (TWD) - s +EW Direction
(usf) (usft) {usf) 0
0.00 0.00 0.00 047
Survey Program Dats 8/30/2018
From To
 (uaft) {ush) Survey (Welibors) Yool Neme Description
100.00 2,745.00 VES Gyro #1 (BHL 350' FNL, 2284' FEL, VES-ISCWSA-GYRO-3 Biaxial Semi-Cont. Gyro ’
2,278.00 11,742 00 TDS MWD #2 (BHL 350' FNL, 2284' FEL, MWD MWD - Standard |
S |
Survey
Measured Vartical Vertical Dogleg Bulld Tum
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usty) [y [y (ustt) (ust) (ustt) (ustt) ('/100ush)  (*/100usf)  (*/100usft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
100.00 0.36 161.99 100.00 -0.30 0.10 -0.30 0.38 0.36 0.00
200.00 044 15520 - 200.00 -0.95 0.38 -0.84 008 008 -6.79
300.00 0.54 147.20 299.99 -1.89 077 -1.88 0.12 010 -8 00
400.00 0.39 144.81 389.99 -2.36 1.22 -2.35 0.15 <015 =239
500.00 0.18 202.61 489.99 -2.79 1.38 «2.78 0.33 =021 57.80
600.00 0.23 208 77 599.99 -3 N 1.20 -3.10 0.05 005 6.16
6/30/2016 11 52 07PM ' Page 2 COMPASS 5000 1 Build 78
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TDS

Survey Report
Company: COG Operating LLC Local Co-ordinate Reference: Well SHL: 185' FNL, 2358' FEL, Sec 22. T17S,
R32E, Unit B
Project: Lea County, NM (NAD-83 2015) TVD Reference: KB @ 4032.00usft (Patriot 6)
Site: Ragnar Fed Com #25H MD Referance: KB @ 4032.00usft (Patriot 6)
Well: SHL. 185' FNL, 2358' FEL, Sec 22, T17S, R32E, North Reference: Grid
Unit B
Wallbore: BHL: 350 FNL, 2284’ FEL, Sec 15, T17S, R32E, Survey Calcuistion Method: Minimum Curvature
Unit B :
Design: BHL. 350' FNL, 2284 FEL, Sec 15, T17S, R32E, Database: EDM 5000.1 Single User Db
UnitB
] Survey
Measured Vertical Vertical Dogleg Build Tum
Depth inclination Azimuth Depth +N/-8 +EIW Section Rate Rate Rate
(usft) © * {usft) {usft) (usft) {usft) (*/100usft)  (*/100usft) (*/100usft)
700.00 0.41 208.18 69999 -3.60 0.94 -3.59 0.18 0.18 -0.59
800.00 0.20 23379 79999 -4.02 0.63 -4.01 0.25 -0.21 25.61
$00.00 0.23 186.31 899,98 -4.32 0.46 -4.32 0.18 0.03 -47.48
1,000.00 0.19 155.98 899 88 -4.67 0.51 -4.67 0.12 -0.04 -30.33
1,100.00 0.13 151.77 1,099.98 -4.92 0.63 -4.92 0.06 -0.08 -4.21
1,200.00 043 114.15 1,199.98 -5.18 1.0 -5.17 0.34 0.30 -37.62
‘; 1,300.00 0.50 105.34 1,299.98 -5.45 1.78 -5.43 0.10 0.07 -8.81
! 1,400.00 0.58 107.14 1,399.97 -5.71 289 -5.69 0.08 0.08 1.80
I
‘\ 1,500.00 0.58 66.28 1,499.97 -5.85 3.85 -5.62 0.41 0.01 -40.88
‘ 1,600.00 0.86 5300 1,589.96 -4.99 472 -4.96 032 0.27 -13.28
1,700.00 1 54.97 1,609.95 -3.99 6.1 -3.94 0.25 0.25 1.87
1,800.00 1.38 60.36 1,799.92 -2.84 7.95 2.77 0.29 027 539
1,800.00 1.59 5865 1,806.89 -1.52 10.18 -1.43 0.21 0.21 -1.71
2,000.00 1.84 66.23 1,999.84 011 12.82 -0.01 0.42 035 7.58
2,100.00 1.62 61.10 2,009.79 1.25 15.70 1.38 0.38 -0.32 -513
2,145,00 1.50 62.26 2,144.76 1.83 16.78 1.97 0.28 -0.27 2.58
Tie-tn to VES Gyro
2,276.00 1.40 61.50 2277.73 3.41 18.76 357 0.08 -0.08 -0.27
First TDS MWD Survey
5 2,373.00 1.00 97.00 2372.71% 3.85 21.60 4,03 0.86 -0.42 36.95
2,468.00 1.00 112.00 2.487.70 3.44 23,19 3,63 0.27 0.00 15.79 |
J 2,563.00 0.50 12680  2,562.69 2.66 2454 2.87 031 0.1 1768 |
{ 2,659.00 1.10 100.00 2,858.87 2.03 26.04 225 0.56 o1 -30.00 ‘
} 2,754,00 1.70 95.80 2,753.84 1.73 28.34 1.86 0.64 063 -4.42 |
} 2,840.00 1.70 103.50 2,848.60 1.26 31N 1.52 0.24 0,00 8.1 {
V‘ j
f 2,944.00 1.40 106.90 2,943.57 0.59 33.59 0.87 0.33 -0.32 3.58 '
| 3,036.00 1.50 97.40 3,038.54 0.10 3504 0.38 0.27 0.1 -10.00 {
; 3,135.00 2.30 88.10 31 3-_1.46 0.00 39n 0.32 0.89 0.83 -0.69 g
| 3,230.00 2.20 90.60 3,228.41 0.04 42.84 03¢ 0.15 -0.11 263
il 3,325.00 1.80 92.70 3,324.35 -0.05 46.23 033 033 -0.32 2.21 |
[ |
{ 3,417.00 1.70 102.40 3416.31 -0.42 49.09 -0.01 0.40 -0.22 10.54 |
‘ 3,512.00 1.70 101.20 3,511.26 -0.99 51.85 -0.57 0.04 0.00 -1.28 |
3,808.00 2.10 68.10 3.607.21 -0.81 54.88 -0.18 1.20 0.42 -34.48
| 3703.00 240 58.90 3,702.14 1.06 58.19 1.54 0.49 0.32 -9.68 |
{ 3,798.00 2.10 76.30 3,797.07 2.50 61.59 3.01 0.78 -0.32 18.32 {
1 3,893.00 1.10 49.80 3,892.03 3.50 63.98 4.03 1.28 -1.05 -27.89 ]
; 3,988.00 0.70 357.00 3,988.02 469 64.65 5.22 081 -0.42 -55.00 3
; 4,084,00 0.60 8.80 4,083.01 §.78 €4.70 8.28 0.18 -0.11 12.53 i
! 4,179.00 0.50 15.70 4,178.01 6.65 64.88 7.18 013 0.1 7.16 |
| 4,274.00 0.40 205.60 4,273.01 6.75 64.85 7.28 0.94 -0.11 -179.05 |
| |
4,368.00 0.40 223.80 4,368.01 621 64.48 6.74 0.13 0.00 18.26 |
Page 3 COMPASS 5000.1 Build 78
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w Survey Report Y cnar
Company: COG Operating LLC Local Co-ordinate Reference: Well SHL: 185' FNL, 2358' FEL, Sec 22, T17S,
R32E, Unit B
Project: Lea County, NM (NAD-83 2015) TVD Reference: KB @ 4032.00usft (Patriot 8)
Shte: Ragnar Fed Com #25H MD Reference: KB @ 4032.00usft (Patriot 8)
Well: SHL: 185’ FNL, 2358' FEL, Sec 22, T17S, R32E, North Refsrence: Grid
Unit B
Wellbore: BHL: 350’ FNL, 2284’ FEL, Sec 18, T17S, R32E, Survey Calculation Method: Minimum Curvature
Unit B
Design: BHL: 350' FNL, 2284 FEL, Sec 15, T17S, R32E, Database: EDM 5000.1 Single User Db
' Unit B
<IN &3 ol ——
Survey |
[
Measured Vertical Vertical Dogleg Bulid Tum
Depth Inclination Azimuth Depth +N/-8 +E/-W Section Rate Rate Rats
, (ush) ™ *) (ust) (ush) (usm) {ush) (/100us)  (/100usft)  (*100usf) |
4,484,00 0.40 173.50 4,463.00 5.64 64.29 6.17 0.36 0.00 -53.05
' 4.559.00 0.40 162.80 4,558.00 4,99 64.42 552 0.08 0.00 -11.28
4 655.00 0.40 161.80 4,654.00 4,36 64,63 4,89 0.01 0.00 -1.04 |
‘ 4.750.00 0.40 13540 4,749.00 3.80 64,96 434 0.18 0.00 -27.79
| 4 845,00 0.40 122,10 4,844.00 3,38 65.48 3.93 0.10 0.00 ~14.00 }‘
I 4.940.00 0.40 131.30 4,938.89 3.00 66 01 354 0.07 0.00 9.68 |
’ 5.035.00 0.50 127.80 §,033.99 2.52 66.58 3.07 0.1 0.1 -3.68 ’
5130.00 0.70 117.00 5,128.98 20 67.43 2.56 0.24 0.21 -11.37 ]
‘ 5225.00 0.10 306.00 522398 1.79 67.88 2.35 0.84 -0.63 -180.00
| 5,320.00 0.00 207.10 5318.98 1.84 67.81 2.40 0.1 -0.11 0.00
( 5416.00 0.10 31510 5414.98 1.80 87.75 2.48 0.10 0.10 0.00
‘L 5,511.00 0.10 242.20 §,509.98 1.82 67.62 247 0.13 0.00 -76.74
| 5,606.00 0.10 248.90 5,604.98 1.85 67.47 2.40 0.01 0.00 7.05
( 5637.00 1.30 338.60 5,635.98 217 67.32 arn 4.21 387 292.58
| 5666.00 3.70 341.60 5667.85 3.48 66.87 4,04 7.50 7.50 6.25
[ 5701.00 6.20 345,70 5699.83 6.15 66.12 6.68 7.88 7.81 12,81
5732.00 9.60 351.10 5730.53 10.32 65.30 10.86 11.21 10.97 17.42
5784.00 13.30 357.50 5761.80 1664 64.73 17.47 12.21 11.58 20.00
$796.00 15.70 070 5,792.86 2465 64 62 25.18 7.90 7.50 10.00
| 5,828.00 18.90 0.50 5,823.41 34.16 64.72 34,69 10.00 10.00 -0.63
[ 5,860.00 22.20 358.20 5,853.37 45.39 64.68 45.92 10.41 10.31 -4 06
5,891,00 25.30 357.90 5,881.74 57.87 64.38 58.40 10.14 10.00 -4.19
5,923.00 27.90 357.80 5.910.35 72.19 63.79 727 8.14 8.13 -0.94
5,955 00 30.70 356.60 5,938.28 87.82 62.99 86.34 8.88 8.75 -3.13
5,988.00 33.50 358.90 5,964.52 104.28 62.36 104.79 9.85 '9.03 7.42
6,018 00 37.10 1.10 5,990.63 122.77 62.38 123.27 11.83 11.25 6.68
6,050.00 40.20 0.90 6,015.82 142.75 62.72 143.26 9.70 9.69 -0.63 |
6,081.00 41.80 0.70 6,038.01 163.08 63.01 163.59 5.18 5.16 -0.65 ‘
6,113.00 42.10 1.70 6,062.81 184.47 63.48 164.96 2.29 0.84 3.13 |
6,145 00 42.50 1.50 6,086 .48 206.00 64.06 206.51 1.32 1.25 -0.63 }
8,177.00 42.80 1.30 6,110.02 227 .67 64.59 228.19 1.03 0.84 -0.83 1
6,208 00 42.80 1.20 6,132.75 248.75 65.05 240.27 0.29 0.32 -0.32 }
1 6,240.00 43.00 1.90 6,156.17 270.54 65.64 271.07 1.52 0.21 219 |
| 8,272.00 45.20 220 8,179.15 202.80 66.43 293.33 6.9 .88 0.94 I
8,304.00 48.60 2.00 6,201.01 318.14 67.29 31668 10.63 10.63 -0.63
6,335.00 5200 1.90 8,220.81 339.98 €8.10 340.52 10.97 10.97 -0.32 T
6,367.00 54.90 1.00 8,239.86 385.67 68.75 366.22 9.34 9.08 -2.81 i
6,399.00 57.50 0.20 8,257.66 392.26 89.02 382.81 8.39 8.13 -2.50 |
6,431.00 60.50 359.40 8,274.14 419.69 68.92 420.24 9.62 938 -2.50 |
6,462.00 63 60 358 60 6,288.67 447.08 68.44 447.61 10.26 10.00 -2.58
6.494.00 66 S0 358 60 §,302.17 476.07 67 99 476 61 949 806 3.13 |
6/30/2016 11 52 07PM COMPASS 5000.1 Build 78
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Survey Report L
Company: COG Operating LLC Local Co-ordinate Reference: Well SHL 185’ FNL, 2358 FEL, Sec 22 T178,
R32E, Unit B
Project: Lea County, NM (NAD-83 2015) TVD Reference: KB @ 4032.00usft (Patriot 8)
Sits: Ragnar Fed Com #25H MD Reference: KB @ 4032.00usft (Patriot 6)
Well: SHL. 185' FNL. 2358' FEL. Sec 22 T17S. R32E. North Reference: Gnd
Unit
Wellbore: BHL. 350' FNL. 2284° FEL. Sec 15. T175, R32E, Survey Calculation Method: Minimum Curvature
UnitB
Design: BHL: 350" FNL, 2284 FEL. Sec 15. T178§, R32E, Database: EDM 5000.1 Single User Db
UnitB
Survey
Measured Vertical Vertical Dogleg Bulid Tum
Depth Inclination Azimuth Depth +N/S +El-W Section Rate Rats Rate
(usfty “ M {usft) (ush) {usft) (ustt) (*/100usft)  (*/100usft) (*/100ustt)
6,526.00 69.00 356.80 6.314.28 505.68 67.82 506 22 7.83 7.81 0.63
6,536.28 69,93 359.90 6.317.89 515.31 67.81 51505 2.1 9.06 0.85
As-Drilled PP
6,558.00 71.80 0.10 6.324.99 535.83 67.81 536 37 a1 9.08 0.83
6,589.00 75.80 359.60 6,333.61 565.61 67.73 566.14 1268 12.58 -1.61
6,621.00 79.50 359.20 6,340.45 596.86 67.40 597 39 11.63 11.56 -1.25
! 6,653.00 83.30 359.10 634524 628.49 66.93 629 02 11.88 11.88 -0.31
| 6,685.00 86.70 359,30 6,348.03 660,36 €6.49 660 88 1064 10.63 0.63
| 6,716.00 62.10 358.00 6,349.16 691.33 €6.03 691.85 7.80 7.74 -0.97
6,748.00 89.50 359.20 6,340.55 72333 65.53 72384 140 1.25 0.63
6,780.00 80.00 0.00 6,340 69 755.32 65.30 755.83 295 1.58 2.50 i
6,875.00 82.00 1.20 6,348.04 850.30 66.30 850.81 248 21 1.28 !
6,984.00 91.40 358 60 6,344 80 959.24 66.11 95875 245 -0.55 -2.39 |
7,079.00 91.40 359.10 6,342 48 1,054.19 84.20 1,054 68 0.53 0.00 053
7,174 00 91.10 358.10 6,340 41 1,149.16 62.71 1,148.83 0.32 -0.32 000
7.270.00 90.80 350.40 6,338 82 1,245.14 8145 1,245.80 0.44 -0.31 031
7,365.00 £1.40 359.80 6,336 89 1.340.12 60.79 1,340.57 076 0863 0.42
7,460.00 20,50 0.00 6,335.42 1,435.10 80862 1,435 55 0.87 -0.85 021
7,555.00 $0.80 359,90 6,334.34 1.530.10 60.54 1,530.54 033 0.32 0.1
7,650.00 80.50 0.30 6,333.26 1,625.09 60.71 1,62553 053 -0.32 0.42 !
‘ 7,745,00 90,30 358.80 6,332.60 1,720,08 60.79 1,720.53 057 0.21 -0.53 ;
| 7,840.00 90.30 358,40 6,332.10 1,815.08 60.13 1,815 51 0.42 0.00 -0.42 1
[ 7.935.00 80,70 358.80 6,331.27 1,910.08 59.46 1,910,50 0.60 0.42 0.42 |
8,030.00 980.50 0.00 6,330.28 2,005.07 58.30 2,005.48 0.30 021 021 1
8,126.00 90.20 0.00 6,329.69 2,101.07 58.30 2,101.48 0.31 -0.31 0.00
8,221.00 90.70 350.70 6,328 94 2,196.07 58.05 2,198.48 081 0.53 -0.32
8,316.00 82.10 358.10 6,326 62 2,291.03 58.05 2,291.43 1.60 1.47 -0.63
8,411.00 91.70 358 20 6,323.47 2,385.97 56.64 2,386.35 043 -0.42 on
8,506.00 91.90 040 6,320.49 2,480.92 56.31 2,481.30 1.28 0.21 1.26
8,601.00 90.70 0.00 6,318.33 2,575.89 56 64 2,578.27 133 -1.26 042
8,696.00 91.10 0.80 6,316.84 2,670.87 57.31 2671.25 094 042 084
{ 8,791.00 89.50 358.60 6,316.34 2,765.86 56 81 2,768.24 286 -1.68 -2.32
| 8,886.00 89.10 358,90 6,317.51 2,860 83 5474 2,861.19 0.53 -0.42 0.32
{ 8,981.00 90.90 358.50 6,317.51 2,955.80 5258 2,856.14 1.4 1.89 -0.42
|
4 9,076.00 91.60 358.50 6,31543 3,050.75 50.10 3,051.06 0.74 0.74 000
| 8,171.00 91.40 359.10 6,312.95 3,145.70 48an 314598 067 -0.21 063 {
9,266.00 91.80 359.80 6,310.28 3,240 65 47.20 324093 085 0.42 074 !
8,362.00 91.40 0.50 6,307.61 3,338 61 47 45 3336.89 084 -0.42 073 |
i 9,457.00 91.60 1.20 6,305.13 343157 48 88 3431.86 077 0.21 074
? 9,552.00 91.60 0.90 8,302.47 3,526 52 5060 3.526.81 0.32 0.00 -0.32 |
L 9,647.00 9110 040 630024 362148 5167 382179 074 -0.53 -053 |
6/30/2016 11 52 07PM Page 5 COMPASS 5000 1 Buiid 78
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Company: COG Operating LLC Local Co-ordinate Reference: Well SHL. 185°' FNL, 2358’ FEL, Sec 22, T17S,
R32E, Unit B
Project: Lea County, NM (NAD-83 2015) TVD Reference: KB @ 4032.00usft (Patriot 8)
Site: Ragnar Fed Com #25H MD Reference: KB @ 4032.00usft (Patriot 6)
Well: SHL: 185' FNL, 2358' FEL, Sec 22, T17S, R32E, North Reference: Grid
UnitB
Wellbore: BHL. 350° FNL, 2284’ FEL, Sec 15, T17S, R32E, Survey Calculation Method: Minimum Curvature
UnitB
Design: BHL 350°' FNL, 2284’ FEL, Sec 15, T17S, R32E, Database: EDM 5000.1 Single User Db
Unit B
Survey
Measured Vertical ‘ Vartical Dogleg Build Tum
Depth Inclination Azimuth Depth +N/-8 +ELW Section Rate Rats * Rats
! (usft) y] y] (usht) {usft) (ush) (usht) (*1H00usf)  (100usft) (*/100usft)
9,742.00 81.30 358.00 6,298 25 3,716.46 51.18 3,716.75 148 o1 -1.47
9,837.00 91,60 359.00 6,285 84 3,811.41 49 52 3,811.69 0.32 0.32 0.00
9,833.00 81,60 358,70 6,293.16 3,907.37 48.43 3,807.64 0.73 000 073
‘ 10,028.00 91.70 358,40 6,290.43 4,002,33 47,68 4,002,58 0.33 0.1 -0.32
| 10,123.00 91.40 0.10 6,287.86 4,097.29 47.27 4,097.54 0.80 -0.32 0.74
“ 10,218.00 91.30 358.90 6,285 62 4,192.27 47.27 4,192.51 0.24 -0.11 -0.21
[ 10,313.00 91.60 0.20 6,283.21 4,287.23 47.35 4,287.48 0.45 0.32 032
10,408.00 91.40 0.50 6,280.73 4,382.20 47.83 4,382.45 0.38 -0.21 0,32
|
; 10,503.00 20.40 358.10 8,279.24 4,477.18 47.80 4,477.42 1.81 -1.05 -1.47
{ 10,598.00 90.30 359.40 6,278.65 457217 46.36 4,572.40 0.33 -0.11 0.32
10,693.00 89.90 358.70 6,278.48 4,687.17 45.61 4,667.39 0.53 -0.42 0.32
10,788.00 90.10 358.50 8,278.48 4,782.17 44,95 4762.38 0.30 0.21 -0.21
10,884.00 80.10 358.20 6,278.32 4,858.16 43.88 4,058.36 0.31 0.00 -0.31
10,978.00 90.30 0.20 6.277.99 4985316 43.38 4.953.35 1.07 0.21 1.05
: 11,074.00 $0.30 1.00 6.277.48 504815 44 36 504835 0.84 0.00 0.84
Final MWD Survey
11,143.00 $0.30 1.00 827713 511714 4556 5117.34 0.00 0.00 0.00
Projection to BW/TD
| Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-8 +EIW
(usft) (usft) (usft) (usft) Comment
2,145.00 214478 1.83 16.78 Tie-In to VES Gyro
i 2,278.00 227773 3 18.76 First TDS MWD Survey
‘ 6,536 28 6,317.89 51531 67.81 As-Drilled PP
! 11,074 00 6.277.49 5,048.15 4436 Final MWD Survey
‘ 11,143 00 8,277.13 5117.14 4558 Projection to BiVTD
Checked By: Approved By. Date:
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OPERATOR: COG Operating, LLC
WELL/LEASE:  Ragnar Fed Com 25H

COUNTY: Lea Co., New Mexico
PATRIOT DRILLING, LLC Sec. 22, T17S, R 32E
STATE OF NEW MEXICO
DEVIATION REPORT
Depth Deviation Depth Deviation
381 1/2 2,373 1
908 1/4 2,944 11/2
1,410 1/2
1,667 3/4

Patriot Drilling, LLC

VA

M. Leroy Peterson, Executive Vice-President

The foregoing instrument was acknowledged before me on this 5Sth day of July 2016 by M.
Leroy Peterson, Executive Vice-President of Patriot Drilling, LLC.

My Commission Expires: 02/01/2019 Z J Z
L

ori T. Rowan

— Notary Public for Ector Co., Texas
P g LORI TERESA ROWAN
2 +% Notary Public. State of Texas
Nirf My Commission Expires
Februory 01, 2019

303 W. Wall St. Ste. 2201 * PO. Box 1610 * Midland, Texas 79702 * 432-686-2780 * Fax 432-686-8800




OPERATOR: COG Operating, LLC
WELL/LEASE:  Ragnar Fed Com 25H

COUNTY: Lea Co., New Mexico
PATRIOT DRILLING, LLC Sec. 22, T 17S, R 32E
STATE OF NEW MEXICO
DEVIATION REPORT
Depth Deviation Depth Deviation

381 1/2 2,373 1

908 1/4 2,944 11/2
1,410 1/2 '
1,667 3/4

Patriot Drilling, LLC

¥

M. Leroy Peterson, Executive Vice-President

The foregoing instrument was acknowledged before me on this 5th day of July 2016 by M.
Leroy Peterson, Executive Vice-President of Patriot Drilling, LLC.

My Commission Expires: 02/01/2019 ; J

Lori T. Rowan
Notary Public for Ector Co., Texas

S, LORI TERESA ROWAN
J’_A"E Notaty Public. State of Texas
Ji; My Commission Expites

s febtuary 01, 2019

E

303 W. Wall St. Ste. 2201 * PO. Box 1610 * Midland, Texas 79702 * 432-686-2780 * Fax 432-686-8800
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June 24, 2016

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

Attn: Kanicia Castillo

RE: Ragnar Federal Com No. 025H

Please find enclosed a copy of the survey from 0 to 2145’ ran on the above
referenced well.

Keith Plavelka

Operations

STATE OF TEXAS §
§

COUNTY OF NUECES §

This instrument was acknowledged before me on the __24th__ day of June,
A.D., 2016, by Keith Havelka.

=
JENNIFER ANN BYERLY \\\\ ;
Notary Public, State of Texos \\\
My Commission Expires \\\
N
VES Survey International August 16, 2017 ey
P.0. Box 261021, Corpus Christi, Texas 78426 \\\
7(361) 767-0602 F(361)767-0612 \\\\
www.vessurvey.com \\\\\\
\ o




Company: Concho
Lease/Well: Ragnar Federal Com No./025H

Rig Name: Patriot 6

\V State/County: New MexicolLea VE SURVEY
A Conmo VS-Azi: 0.00 Degrees '/ INTERNATIONAL
Latitude: 32.82684, Longitude: -103.75336 V

Grid North = True North -0.31 degs (NAD 27)
Grid Correction Applied = -0.31 degs

Depth Reference : RKB = 18 Foot

DRILLOG HA GYRO SURVEY CALCULATIONS
Filename: gyro survey-de_01.ut
Minimum Curvature Method
Report Date/Time: 6/24/2016 / 12:59

VES Survey International
Midland Tx
(432) 563-5444
Surveyor: Gene Heiss
Ragnar Federal Com No. 25H / API 30-025-43131

Measured Inci Drift Vertical Closure Closure Dogleg
Depth Angle Direction VD +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 Seas
100.00 0.36 161.99 100.00 -0.30 0.10 -0.30 0.31 161.99 0.36
200.00 0.44 155.20 200.00 -0.94 0.35 -0.94 1.01 159.39 0.10
300.00 0.54 147.20 299.99 -1.69 0.77 -1.69 1.86 165.45 0.12
400.00 0.39 144.81 399.99 -2.36 1.22 -2.36 2.66 152.63 0.15
500.00 0.18 202.61 499.99 -2.79 1.36 -2.79 an 154.02 0.33
600.00 0.23 208.77 599.99 -3.12 1.20 -3.12 3.34 158.89 0.05
700.00 0.41 208.18 699.99 -3.61 0.94 -3.61 373 165.46 0.18
800.00 0.20 233.79 799.99 -4.03 0.62 -4.03 4,08 171.23 0.25
900.00 0.23 186.31 899.98 4.33 0.46 -4.33 4.36 173.99 017
1000.00 0.19 155.98 999.98 -4.68 0.50 -4.68 4.7 173.88 0.11
1100.00 0.13 154.77 1089.98 -4.93 0.62 -4.93 4.97 172.80 0.06
1200.00 0.43 114.16 1199.98 -6.18 1.02 -6.18 5.28 168.80 0.33
1300.00 0.50 105.34 1299.98 -5.45 1.78 -5.46 6.74 161.91 0.10
1400.00 . 0.58 107.14 1389.97 -5.72 2.69 -6.72 6.32 154.80 0.08
1600.00 T 059 66.28 1499.97 -5.66 .65 -5.66 6.74 147.18 0.41
1600.00 0.86 53.00 1599.96 -5.00 4.73 -5.00 6.88 136.61 0.32
Page 1 of 2

VES Survey Date: 6/16/2016




Measured

Vertical Closure Closure Dogleg
Depth Angle Direction TVD +N/-S +El.W Section Distance Direction Severity
FT Deg Deg FT FT FT FT FT Deg Deg/100
1700.00 1.1 54.97 1699.95 -3.99 6.12 -3.99 7.3 123.07 0.25
1800.00 1.38 60.36 1799.92 -2.84 7.96 -2.84 845 109.60 0.29
1900.00 1.59 58.65 1899.89 -1.62 10.19 -1.52 10.30 98.49 0.22
2000.00 1.94 66.23 1929.84 -0.12 12.92 0.2 12.92 90.53 0.42
2100.00 1.62 61.10 2089.79 1.26 1671 1.25 15.76 85.46 0.35
2145.00 1.50 62.26 2144.78 1.83 16.79 1.83 16.89 83.78 0.28
Page2of 2

VES Survey Date: 6/18/2016




VES Survey International
Midland Tx

; :;\\'\\ 4 (432) 563-5444 \ SURVEY
‘ Surveyor: Gene Heiss ) INTERNATIONAL
a - Ragnar Federal Com No. 25H / API 30-025-43131 ',

i

20

_ +Depth=2145.0, Inc=1.5, AzG=62.3

Depth=0.0, Inc=0.0, AzG=0.0»
Z .

-W/HE
VES Survey Date: 6/16/2016




VEé\ SURVEY
/ INTERNATIONAL

| Gene Helss certify that | am employed by VES Survey Intemational. That | did on the day(s)

of  06/16/16  through 06/16/16  conduct or supervise the taking of a Rate Gyro survey from a

depth of 0.00 feet to a depth of 2,145.00 feet; that the data is true, correct, complete and

within the limitations of the tool as sat forth by Vaughn Energy Services, that | am authorized and qualified

to make this report; that this survey was conducted at the request of Concho for the
Ragnar Federal Com Well # 25H APl # 30-025-43131

in . Lea County / Parish New Mexico ; and that | have reviewed this report and

find that it conforms to the principles and procedures as set forth by VES Survey Intemational.

4:.&44__

Gene Heiss
Service Technictan
VES Survey International




VEé ) SURVEY
 / INTERNATIONAL

r

I Gene Heiss certify that | am employed by VES Survey Intemational. That | did on the day(s)

of  06/16/16 through 06/16/16  conduct or supervise the taking of a Rate Gyro survey from a
depth of 0.00 feet to a depth of 2,145.00 feet; that the data is true, correct, complete and

within the limitations of the tool as set forth by Vaughn Energy Services, that | am authorized and qualified

to make this report; that this survey was conducted at the request of Concho for the

Ragnar Federal Com Well # 25H APl # 30-025-43131
in Lea County / Parish New Mexico ; and that | have reviewed this report and

find that it conforms to the principles and procedures as set forth by VES Survey Intemational.

Gene Heiss
Service Technician
VES Survey Intemational



