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Scientific Drilling

Scientific Drilling k
__ o )

Survey Report )

L/ pes
y,Calculation
s

o,

“{"Eddy Colinty: NM (NADS3 NME)_ .«

Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: New Mexico Eastern Zone

"% *1 Hanagan APL Federal Com- - - 1 !
Site Position: Northing: 586,337.13 usft  Latitude: 32°36'41.398 N
From: Map Easting: 638,048.21 usft  Longitude: 104° 1'9.298 W
Position Uncertainty: 0.00 usft Slot Radius: 13-3/16 " Grid Convergence: 0.17 °
Well Position +N/-S 0.00 usft Northing: 586,337.13 usft Latitude: ' 32°36'41.398 N

+EI-W 0.00 usft Easting: 638,048.21 usft Longitude: 104°1'9.298 W

Position Uncertainty 0.00 usft Weilhead Elevation: 0.00 usft Ground Level: 3,326.00 usft
el G ;
WWgiibiore: 52 4 b3 on

b
e B

IGRF200510 12/16/2013

Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00

o (OH SRG-MS ut gyro multishot
7,360.00 13,017.00 SD! MWD #1 (OH) SDI MWD SDI MWD - Standard ver 1.0.1

Ay ¥
Wt A R ST

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

200.00 0.31 304.33 200.00 0.31 -0.45 -0.45 0.16 0.16 0.00
400.00 0.53 271.84 399.99 0.64 -1.82 -1.82 0.16 0.11 -16.25
600.00 0.55 246.41 599.99 0.29 -3.62 -3.62 0.12 0.01 -12.72
800.00 0.16 165.30 799.98 -0.37 -4.43 -4.43 0.27 -0.20 -40.56
1,000.00 0.89 44.39 999.97 0.47 -3.27 -3.27 0.49 0.37 -60.46
1,200.00 1.50 71.80 1,199.93 2.40 0.30 0.30 0.41 0.31 13.71
1,400.00 1.28 58.55 1,399.87 4.38 4.69 4.70 0.19 -0.11 -6.63
1,600.00 0.84 33.07 1,599.84 6.78 7.40 7.41 0.32 -0.22 -12.74
1,800.00 0.70 29.46 1,799.82 9.07 8.80 8.81 0.07 -0.07 -1.81
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2,000.00 0.57 11.36 1,999.81 111 . 9.60 9.61 0.12 -0.07 -9.05
2,200.00 0.57 11.39 2,199.80 13.06 9.99 10.00 0.00 0.00 0.02
2,400.00 0.71 343.48 2,399.79 15.22 9.83 9.85 0.17 0.07 -13.96
2,600.00 0.88 340.00 2,599.77 17.85 8.95 8.98 0.09 0.09 -1.74
2,800.00 0.82 347.50 2,799.75 2069 8.12 8.15 0.06 -0.03 3.75
3,000.00 0.87 338.24 2,999.72 2350 7.25 7.28 0.07 0.03 463
3,200.00 0.94 336.99 3,199.70 26.42 6.04 6.08 0.04 0.04 063
3,400.00 0.87 341.65 3,399.67 29.37 4.92 4.96 0.05 -0.04 2.33
3,600.00 0.52 358.88 3,599.66 31.72 4.43 4.47 0.20 -0.18 8.62
3,800.00 0.53 2.49 3,799.65 33.55 4.45 4.49 © 002 0.01 1.81
4,000.00 0.28 0.78 3,999.65 34.96 4.50 4.54 0.13 -0.13 -0.86
4,200.00 0.14 309.77 4,199.64 35.61 4.32 436 0.1 -0.07 -25.51
4,400.00 0.49 227.10 4,399.64 35.18 3.50 3.55 0.25 0.18 4134
4,600.00 0.55 227.75 4,599.63 33.96 2.16 2.21 0.03 0.03 0.33
4,800.00 0.50 224 58 4,799.62 32.56 0.72 0.76 0.03 0.03 -1.59
5,000.00 0.68 227.39 4,999 61 31.02 -0.89 -0.85 0.04 0.04 1.41
5,200.00 0.47 228.79 5,199.60 2967 -2.38 2.34 0.11 -0.11 0.70
5,400.00 0.74 249 49 5,399.59 2868 421 417 0.17 0.14 1035
5,600.00 1.15 245.90 5,599.56 27.44 7.26 7.23 0.21 0.21 -1.30
5,800.00 1.55 238.80 5,799.51 2525 -11.42 -11.39 0.22 0.20 -4.05
6,000.00 1.69 242.91 5,999.43 22,51 -16.36 -16.33 0.09 0.07 2.06
6,200.00 1.82 230.45 6,199.33 19.14 -21.44 21.41 0.20 0.07 623
6,400.00 1.38 221.28 6,399.26 15.31 -25.47 -25.45 0.25 -0.22 -4.59
6,600.00 1.30 239.94 6,599.20 12.36 -29.03 -29.01 0.22 -0.04 9.33
6,800.00 1.80 264.24 6,799.13 10.91 -34.12 -34.10 0.41 0.25 1215
7,000.00 2.19 284.85 6,999.01 11.57 -40.93 -40.92 0.41 0.20 10.31
7,200.00 2.12 267.80 7,198.87 12.41 -48.33 -48.31 0.32 -0.04 -8.53
7,360.00 170 245.05 7,358.78 11.30 -53.43 -53.42 0.54 -0.26 -14.22
7,610.00 1.58 237.16 7,608.68 7.86 -59.69 -59.68 0.10 -0.05 -3.16
7,846.00 123 22574 7,844.61 . 433 -64.24 64.23 0.19 -0.15 -4.84
7,865.00 1.00 222.66 7,863.61 4.07 -64.50 -64.49 1.25 -1.21 -16.21
7,897.00 1.49 124.84 7,895.60 362 -64.35 -64.34 5.95 153 -305.69
7,928.00 5.32 95.53 7,926.54 3.26 -62.58 -62.58 13.18 12.35 -94.55
7,960.00 9.51 93.48 7,958.27 2.95 -58.47 -58.46 13.12 13.09 -6.41
7,991.00 13.01 94.87 7,988.67 2.50 -52.43 -52.43 11.32 11.29 448
8,023.00 1375 93.27 8,019.80 1.98 -45.05 -45.04 2.59 2.31 -5.00
8,054.00 15.65 94.87 8,049.78 1.41 -37.20 -37.20 6.27 6.13 5.16
8,086.00 18.55 94.60 8,080.37 0.64 -27.82 -27.82 9.07 9.06 -0.84
8,117.00 21.46 96.36 8,109.49 -0.39 -17.27 -17.27 9.58 9.39 5.68
8,149.00 24.01 97.15 8,139.00 -1.85 -4.99 -4.99 8.03 7.97 247
8,181.00 25.06 100.49 8,168.12 -3.89 8.13 8.13 5.43 3.28 10.44
8,212.00 27.52 101.64 8,195.91 6.53 21.60 21.60 8.10 7.94 3.71
8,244.00 31.13 98.74 8,223.80 -9.28 37.03 37.02 12.12 11.28 -9.06
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I A B oS e
BRI T B s 2 28 2y
ocal.Co:ordinate:Reference: i« :x
RAFECAT ST NG 00T ad

E=

s,

8,275.00 35.23 95.17 8,249.75 -11.30 . 53.85 14.65 13.23 -11.52

8,306.00 39.71 90.23 8,274.35 -12.15 72.67 17.39 14.45 -15.94
8,332.00 42,07 84.99 8,294.01 -11.42 89.67 89.66 16.01 9.08 -20.15
8,369.00 48.49 84.48 8,320.03 -9.01 115.84 115.83 17.38 17.35 -1.38
8,400.00 53.99 85.55 8,339.43 -6.91 139.91 139.90 17.94 17.74 3.45
8,431.00 58.92 87.22 8,356.56 -5.30 165.69 165.68 16.52 15.90 5.39
8,463.00 63.22 88.01 8,372.03 414 193.66 193.66 13.61 13.44 2.47
8,494.00 68.15 89.33 8,384.79 -3.49 221.90 221.89 16.37 15.90 4.26
8,526.00 71.84 90.83 8,395.74 -3.53 251.96 251.95 12.34 11.53 4.69
8,557.00 74.99 89.02 8,404.59 -3.49 281.66 281.66 11.60 10.16 -5.84
8,588.00 78.74 87.67 8,411.63 2,62 311.83 311.83 12.82 12.10 -4.35
8,620.00 82.66 87.31 8,416.80 1.23 343.38 343.38 1230 . 1225 -1.13
8,651.00 86.35 85.55 8,419.77 0.69 374.17 374.17 13.18 11.90 -5.68
8,682.00 88.55 86.25 8,421.15 2.90 405.06 405.06 7.45 7.10 2.26
8,746.00 89.87 87.75 8,422.03 6.25 468.96 468.97 3.12 2.06 2.34
8,777.00 90.28 87.84 8,421.99 7.45 499.94 499.95 1.34 1.31 0.28
TGT#1 (#3H) S Coe L : Lo
8,840.00 91.10 88.01 8,421.24 9.73 562.89 562.90 1.34 1.31 0.28
8,934.00 90.92 88.45 841958 12.63 656.83 656.85 0.51 -0.19 0.47
9,028.00 89.87 86.25 8,418.93 16.98 75072 750.74 2.59 -1.12 2.34
9,123.00 87.49 86.69 8,421.12 2283 845.51 845.54 2.55 -2.51 0.46
9,217.00 87.58 87.13 8,425.16 27.89 939.28 939.32 0.48 0.10 0.47
9,276.83 88.58 89.82 8,427.16 29.48 999.05 999.09 479 1.68 4.49
TGT#2 (#3H) :
9,311.00 89.16 91.35 8,427 84 29.13 1,033.21 1,033.25 479 1.68 4.49
9,405.00 90.22 91.53 8,428.35 26.77 1,127.18 1,127.21 1.14 1.13 0.19
9,499.00 91.01 91.00 8,427.34 24.70 1,221.15  1,221.18 1.01 0.84 -0.56
9,583.00 91.71 90.21 8,425.11 23.70 1,315.12 1,315.15 1.12 0.74 -0.84
9,687.00 89.63 89.48 8,424.01 23.96 1,409.11 1,409.14 2.35 -2.21 -0.78
9,777.83 88.92 90.78 8,425.15 23.75 1,499.93 1,499.96 1.63 -0.78 1.44
TGT#3 (#3H)
9,781.00 88.90 90.83 8,425.21 23.70 1,503.10  1,503.12 163 078 1.44
9,875.00 89.78 90.65 8,426.29 22.49 1,597.08 1,597.11 0.96 0.94 -0.19
9,969.00 90.66 90.56 8,42593 21.50 1,691.07  1,691.10 0.94 0.94 -0.10
10,064.00 91.54 90.83 8,424 .11 20.34 178605  1,786.07 0.97 0.93 0.28
10,158.00 90.40 90.21 8,422.52 19.49 1,880.03  1,880.05 1.38 -1.21 -0.66
10,252.00 91.54 90.74 8,420.93 18.71 1,974.01 1,974.03 1.34 1.21 0.56
10,278.25 91.32 90.74 8,420.27 18.37 2,00025  2,000.27 0.84 -0.84 0.00
TGT#4 (#3H) ,
10,346.00 90.75 90.74 8,419.05 17.50 2,067.98  2,068.00 0.84 -0.84 0.00
10,440.00 89.25 90.65 8,419.05 16.36 216197  2,161.99 1.60 -1.60 -0.10
10,534.00 88.11 90.91 8.421.21 15.08 225594  2,255.95 1.24 -1.21 0.28
10,628.00 89.06 91.01 8,423.54 13.51 2,349.89  2,349.91 1.02 1.01 0.1
10,723.00 89.90 380.70 8,424 .40 12.09 2,444 .88 2,444.89 0.94 0.88 -0.33
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90.10
"TGT#5 (#3H) e
10,818.00 89.66
10,912.00 90.17 89.19
11,006.00 91.10 89.16
11,100.00 91.14 87.23
11,196.00 90.57 87.13
11,277.75 90.34 89.12
TGTHE (#3H)
11,290.00 1 90.31 89.42
11,385.00 91.63 90.74
11,479.00 91.28 91.45
11,573.00 87.34 91.84
11,667.00 90.48 91.00
11,761.00 89.43 89.86
11,778.75 89.35 90.05
TGT#T (#3H) ’
11,856.00 88.99 90.90
11,950.00 87.58 91.88
12,044.00 88.90 90.91
12,139.00 87.78 89.71
12,233.00 89.80 80.19
12,278.92 90.95 90.33
TGT#8 (#3H)
12,327.00 92.15 90.47
12,421.00 91.72 91.30
12,515.00 87.58 ' 90.56
12,610.00 90.04 89.77
12,704.00 88.46 89.77
T 12,778.95 90.01 89.35
TGT#9 (#3H)
12,798.00 90.40 89.24
12,893.00 89.69 89.16
12,967.00 91.54 88.80
MWD Survey
13,017.00 91.54 88.80
Projection to Bit - PBHL { #3H)

8,424 65
8,425.04

8,425.45
8,424.40
8,422.57
8,421.13
8,420.48

8,420.41
8,418.80
8,416.42
8,417.55
8,419.34

8,419.41
8,419.60

8,420.72
8,423.53
8,426.42

8,429.17
8,431.16
8,430.86

8,429.56
8,426.38

8,426.96
8,428.93

8,430.16
8,431.16

8,431.10

8,431.02
8,430.23

8,428.88

11.70 2,500.00
, . . ‘ B e

11.79 2,539.87 2,539.89 1.25 -0.60

12.73 2,633.87 2,633.88 1.02 0.89
14.09 2,727.85 2,727.87 0.99 0.99
17.05 2,821.78 2,821.80 2.05 0.04
2177 2,917.66 2,917.68 0.60 -0.59
24 .44 2,999.35 2,999.38 2.45 -0.28
24.60 3,011.60 3,011.63 2.45 -0.28
24 47 3,106.59 3,106.61 1.96 1.39
2267 3,200.54 3,200.56 0.84 -0.37
19.97 3,294.47 3,294.50 4.21 -4.19
17.64 3,388.41 3,388.43 3.46 3.34
16.94 3,482.41 3,482.43 1.65 -1.42
16.95 3,500.16 3,500.17 1.19 -0.46
16.31 3,577.40 3,577.41 1.19 -0.46
14.03 3,671.32 3,671.34 1.83 -1.50
11.74 3,765.25 3,765.26 1.74 1.40
11.23 3,860.20 3,860.21 1.73 -1.18
11.31 3,954.18 3,954.19 2.21 2.15
11.10 4,000.10 4,000.11 2.52 2.50
10.77 4,048.16 4,048.17 2.52 2.50

9.32 4,142.09 4,142.10 0.99 -0.46

7.7 4,236.05 4,236.06 4.47 -4.40

7.52 4,331.03 4,331.03 2.72 2.59

7.90 4,425.01 4,425.02 1.68 -1.68

8.47 4,499.95 4,499.96 2.14 2.06

8.71 4,519.00 4,519.01 2.14 2.06
10.04 4,613.99 4,614.00 0.75 -0.75
11.35 4,687.97 4,687.98 2.55 2.50
12.40 4,737.94 4,737.95 0.00 0.00

-0.50
-0.03
-2.05
-0.10

2.44

2.44
1.39
0.76
0.41
-0.89

-1.21
1.08

1.09
1.04
-1.03

-1.26
0.51
0.30

0.30
0.88

-0.79
-0.83

0.00
-0.56

-0.56

-0.08
-0.49

2/12/2014 9:40:25AM
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8,430.23 11.35

rvey
13,017.00 8,428.88 12.40 4,737.94 Projection to Bit
Checked By: Approved By: Date:
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Hanagan APL Federal Com
Eddy County, NM (NAD83 NME)

#3H

Northing: (Y) 586337.13
Easting: (X) 638048.21
Plan #5

KB = 18.5 @ 3344.50usft (McVay 8}
Ground Level: 3326.00

o

>
>
5

3
>
S

7400

True Vertical Deeth (200 usftfin)
=1
5

7800 T

&

-

Scientific Drilling

WELL DETAILS:
Ground Level: 3326.00
+N/-S +EI-W Northing asting Latitude Longitude
0.00 0.00 586337.13 B38048.21 32" 36" 41.398 N 104° 1" 9.298 W J
SECTION DETAILS
MD Inc Azi TVD +N/i-S  +EIW Dleg TFace VSect Target

8332,00 42.07 84.99 8294.01 -11.42 8967 0.00 0.00 89.66

8372.00 4570 77.37 832285 -7.12 117.02 16.01 -58.30 117.01

8648.85 89.95 90.12 842513 15.45 36542 1650 17.97 365.44

13031.89 8995 90.12 8429.00 6.02 4748.54 0.00 0.00 4748.55 PBHL { #3H)
DESIGN TARGET DETAILS

Name TVD +NI-S +EI-W Northing Easting
PBHL ( #3H) 8429.00 6.02 4748.54 586343.14 642796.75
TGT#1 (#3H) 8399.00 0.61 500.00 586337.74 638548.21
TGT#2 (#3H) 8407.00 1.22 1000.00 586338.35 639048.21
TGT#3 (#3H) 8415.00 1.83 1500.00 686338.96 639548.20
TGT#4 (#3H) 8418.00 2.44 2000.00 586339.57 640048.20
TGT#5 (#3H) 8421.00 3.05 2500.00 586340.18 640548.20
TGT#6 (#3H) 8423.00 3.67 3000.00 586340.79 641048.20
TGT#7 (#3H) 8425.00 4.28 3500.00 586341.40 641548.20
TGT#8 (#3H) 8427.00 4.89 4000.00 586342.01 642048.20
TGT#9 (#3H) 8429.00 5.50 4500.00 586342.63 642548.20

To convert Magnetic North to Grid, Add 7.34°
To convert True North to Grid, Subtract 0.17°

Map Systemn:
Datum:
Ellipsoid:
Zone Name:

Local Origin:

Latitude:
Longitude:

Grid East:
Grid North:
Scale Factor.

Geomagnetic Model:
Sample Date:

Magnetic Declination:

Dip Angle from Horizontal:
Magnetic Field Strength:

To convert True North

To convert Magnetic North to Grid, Add 7.34°
To convert Magnetic North fo True, Add 7.51° East

US State Plane 1983

North American Datum 1983
GRS 1980

New Mexico Eastern Zone

Well #3H, Grid North

32" 36'41.398 N
104° 1' 9.298 W

638048.21
586337.13
1.000

IGRF200510
16-Dec-13
7.51°

60.44°
48597

o Grid, Subtract 0.17°

PROJECT DETAILS:
Geodetic System;
Datum:

Ellipsoid:

Zone:

Systemn Datum:

Eddy County, NM (NAD83 NME)
US state Plane 1983

North American Datum 1983
GRS 1980

New Mexico Eastern Zone

Mean Sea Level

Azimuths to Grid North
Teue North; -0.17°
Magnetic North: 7.34°

Magnetic Field
Strength: 48587.1snT
Dip Angle: 60.44°
Date: 12/1672013
Model: IGRF200510

g
2
5
=
o
2
S
z
£
T
=]
Z
LEGEND %2

z
3

- #3H, OH, OH VO K

+ #4, OH, OH VO

-~ #1, OH, OH VO

« Plan #5

SN g

4 i 3
1000 1200 1400 1600 1800

Vertical Section at 83.93bearing (200 usft/iin}

2000 2200 2400 2600 2800 3000

P : i .
3400 3600 3800 4000 4200 4400 4500 4300

5000 5200

1800 2000 2200 2400 2600 2800 3000 3200

West{-)/East(+) (200 usft/in)

3400 3600 3800 4000 4200 4400 4600 4800 5000

James Dunn
9:37, February 122014
Sdientiic Driling
2034 Trade Drive
Midland, TX 79703




Job Number: SVMO:140119 StateICountry New; MexlcolUSA
Coripany; Yates iPetroleum Corporation Declination: 7,342
Leas“elW'ell"H'anagan APL Fe‘dér‘a‘l‘Céiﬁi3Hf ‘Grid:iEast To Grid:Noith

nergy Services RiguName.-McVay_.f#B DaterTime: 31-Jan-14'/ 14146 ‘ v
M o RKE: 24" ‘Curve Naineé: Stiface:- 7800° M:D: (SRG) 7 .
. G.L: or MiS.L:: GL )

our knowledge aAIr‘uef
e . - T [v"’ We” bOre
WINSERVE SURVEY:CALCULATIONS : ARV ¢
Minimum: Curvature Method
Vlertical ‘Sectiori Plane 89.93
Vertical Section; Referenced. fo: Wellhead
Rectangular Coordinates:Referenced to. Wellhead

‘Measured inél ~ Drift Tiiie, o Veitical ~ CLOSURE Dogleg
Depth Angle: Direction Vertical N-S E-W :Section Distance Direction Severity:
Fr . D9 Dey Dot FT LA Fr Fr ! _Degrtoo

00
A5
F‘1'6:
A2
2%

.00 .00 .00 .00 .00 00 .00 .00
200.00 31 1304.33 200.00 31 =45 -45 54
400,00 .53 271.84 399:99 84 =1.82. 1,82 1.93
'600.00 55 246,47, 599:99 29 -3162: -3.62 3863
80000 16 165.30 799:98. =37 443, 443 445

41
A9
32,
07

1000.00 .89 44:39 999:97 47 -3.27 327 331
1200:00 150 71:80 1199.93: '2:40 .30 30 2.42
1400:00 128 58.55 1399.87 4.38 469 470 642
1600:00- 84 33.07 1599.84- 6'78 7.40 741 10:03
1800:60 70 29:46 1799.82 9:07 8.80 '8:81 12:64

Page 1




—— Inél  Drift ~True Vartical ~ CLOSURE . Dogleg
Depth: Angle Direction Vertical N-$ E-W ‘Section: Distance. iDiréction: Severity

e BT Deg Deg _____ Depth kT FrT. o FT ... FT .. . Dey . Deg/t00

2000:00 57 ©11.36 1999.81 1141 9.60 9:61 14.68 40.82 : 2
2200:00: 57 ! 2199.80 . 13:06 9.99 10.00: 16 37.41 .00,
2400:00: 71 399,79 15:22 . 983 '9.85 32.86 A
2600:00 88 2599.77 17.85 8.95 8.98 26,64 09
280000 82 2799.75 20:69 842 814 21,42 06

3000:00 87 338.24 2999.72 23:50: 7.25
3700:00. 94 :336.99. 3189.70 26.42: 8.04
3400.00 87 341.65 3399.67 29.37 4.92
360000 52 :358.88, 3599.66 372 443
3800100 53 2.49 379965 3355 4.45

Kora

A3
A
25
03
03

400000 28 78 3999.65 34.96 4:50 454
4200.00 A4 309.77 4199.64 35.61 4,32 436
-4400.00 49 22710 4399.64-. = 3518 3:50° 3.54
4600:00 55 22775 4599.63 33.96” 2.16 2.21

4800.00 .60 224,58 479962 32.56 T2 .76

50600.00 68 22739 4999:61 31.02
5200.00 AT '228.79 5199/60 2967
5400.00 T4 249:49 5399:59. 28,68
5600.00 1.15 246:90 5599:56. 27.44
5800:00 1.55 238:80 5799:51 25.25

6000:00: 1:69 242.91 5999:43. 22
6200:00: 1.82 230145 6199.33 19:14 , \ 20
6400:00 1.38 221.28 6399:26! - 1531, 2547 2546 29.72 1:00 25
6600:00: 130 239,94 6599.20: 12136 2903 . 29.01 31.55 293.07 - ' 22,
6800:00¢ 1.80; 264,24 6799.13: 10.91 -34.12. 34:10 35.82 287.73 ‘ a1

;08¢

7000.00 219 284:85. 6999.01 11:57 40.93. 40.92 4354 285179 A1
7200.00 2142 267.80: 7198.87 12.41 -48.33: -48:31 49:89 284.40- 32
7400.00 1.88 23440 739876 10.36 =54:69 -54,68 55.66 28073 59
7600.00 1.40, 222.85, 7598.67 6166 <58.02: :59:04 59.39 276:44 29
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Measured Incl Drift
Depth Angle Direction

True

Vertical

Depth

N-S
FT

_ET .

Veftical
iSection;
FT .

CLOSURE

Distance; Direction

Dogleg.
‘Sevérity

A Deg Deg

_FT- _ Deg

Dg’ag/—i:oo, )

 Last eSuEvg‘j Depth Recorded
' 780000 159 226.91

7798.61

297

274

6270

6278 ... ..
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