
DEVON ENERGY 
Project: Eddy County, NM (NAD-83) 

Site: Cotton Draw Unit 
Well: 117H 

Wellbore: OH 
Design: OH 

Azimuths to Grid North 
True North: -0.30° 

Magnetic North: 7.14° 

Magnetic Field 
Strength: 48379.2snT 

Dip Angle: 60.06° 
Date: 04/09/2013 

Model: IGRF2010 

DESIGN TARGET DETAILS 

Name 
SHL(CDU 117H) 
PBHL(CDL) 117H) 
BHL(CDU 117H) 

TVD 
0.00 

10335.00 
10335.05 

+N/-S 
0.00 

4381.86 
4381.36 

+E/-W 
0.00 

-7.84 
-8.13 

Northing 
425040.23 
429422.09 
429421.59 

Easting 
717633.89 
717626.06 
717625.76 

9250—1 

9500— 

9750 — 

£ 10000 — 

10250 — 

10500 — 

PBHLfCDU 117H) 

BHL(CDU 117H) ' 

Latitude 
32° 10' 2.031 N 

32° 10' 45.393 N 
32° 10' 45.388 N 

Longitude 
103° 45' 48.891 W 
103° 45' 48.713 W 
103° 45' 48.716 W 

SHL(CDU 117H) 

SHL(CDU 15: 

330' Hard Line , OH 

10335 

330' Htyl Line 

- J 0 0 0 0 
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Learn Drilling Systems LLC 

Survey Report 

Company: ; : 'DEVON ENERGY ' - * ' / . 

Project:." ' V '•• {.Eddy County ; NM (NAD-83) 

S i t e Y * ^ '•• CottbnJD'raw Unit' i 

Well:- : V V ' ' " V 7 H •_' ; ". * .' 

Wellbore: ' f O H -. ; • 

Design:.- : . ." OH . , ' " " 

Local.Co-ordinate Reference: 

i TVD Reference:: " 

j MD Reference:," 

• North' Reference: 

> Survey Calculation Method: > 

! Database:, ' J : V. 

Well 117H . - • -- ; 
K B ?§>@ 3471.00usfti(Rermittirig) , : 

• ' & \ . G E 3 4 4 3 ' +'KB.28-.@' 3471.OOusft (Permitting) • 

''-V"iGrid .- ',•• ''I:.. ',: -.''[ .: 
. \ : , / M i n i m u m Curvature 

' , ' ' : | EDM 5000.1 Single User Db \ - ' • .'• 

•PrpjectJ-"?'; 'JJ\.^JJJJIJJ-'^- JL "1 JJJJ:^LJ~~ 
Map System: 

Geo Datum: 

Map Zone: 

US State Plane 1983 

North American Datum 1983 

New Mexico Eastern Zone 

System Datum: Mean Sea Level 

Site * :' '<'•.•'/. £-£oJJon KJ^Jg|tj '^_. 

Site Position: 

From: 

Position Uncertainty 

Map 

0.00 usft 

Northing: 

Easting: 

Slot Radius: 

419,194.51 usft Latitude: 

722,955.98 usft Longitude: 

13-3/16" Grid Convergence: 

32° 9' 3.901 N 

103° 44' 47.345 W 

0.31 ° 

Well; • ' ' . . ; ; " ,; 

r * ^ ^ - i - ^ ^ - ^ w -

Well Position 

Position Uncertainty 

+N/-S 0.00 usft 

+E/-W 0.00 usft 

0.00 usft 

Northing: 

Easting: 

Wellhead Elevation: 

425,040.23 usft Latitude: 

717,633.89 usft Longitude: 

usft Ground Level: 

32° 10' 2.031 N 

103° 45' 48.891 W 

3,443.00 usft 

Wellbore-. J^JZJJJJJ^JZZ LZZ-ZJZZZZZ ZZJZZJ^ 

Magnetics Model Name *..:.:-,. 
- j . - — r - - _• : — 

Sample Date Declination Dip Angle 

H (°) 
Field Strength v 

(nT) 

IGRF2010 04/09/13 7.45 60.06 48,379 

Design, OH 

Audit Notes: 

Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00 

Vertical Section: Depth-From (TVD).. 

~ L ' (usft) 
• +N/-S 

-..-(usft) 

+E/-W 

(usft) 

' Direction,, 

-'. :}J^P: ' 

Survey Program 
I"- ':".»' ' 
i From 

[ (usft) 
• To . 

Date::'08'?7/13 

Survey-(Wellbore) Tool Names ' Description. 

111.02 9,574.80 Survey #1 (OH) 

9,682.00 14,452.00 Survey #2 (OH) 

14,518.00 14,518.00 Survey #3 (OH) 

NS-GYRO-MS 

LEAM MWD+IGRF 

Project 

North sensing gyrocompassing m/s 

MWD+IGRF 

Projection 

Survey. 

Measured* 
• H", Depth-
. i.(usft|: 

: Inclination 

n •• 
Azimuth 

. Vertical' 

Depth 

(usft) 
' +N/-S 

(usft) 

. +E/-W 

(usft) • 

'.-Verticals 
. Section 

(usft) 

y Dogleg 

Y ' :Rate . 

• f / i OOusft)'•• 

•. Build ..' 

s , Rate; 

("/lOOusft) 

; Turn , -

Rate • 

7100usftj 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

111.02 0.43 251.59 111.02 -0.13 -0.40 -0.13 0.39 0.39 0.00 

207.13 0.33 242.64 207.13 -0.37 -0.98 -0.37 0.12 -0.10 -9.31 

303.24 0.75 238.61 303.23 -0.83 -1.77 -0.82 0"44 0.44 -4.19 

399.35 0.55 236.33 399.34 -1.41 -2.69 -1.41 0.21 -0.21 -2.37 

495.46 1.11 

591.57 1.24 

687.68 1.16 

783.79 1.05 

229.90 495.44 

227.75 591.53 

208.46 687.61 

244.26 783.71 

-2.27 -3.78 

-3.57 -5.26 

-5.12 -6.50 

-6.36 -7.75 

-2.26 0.59 

-3.56 0.14 

-5.11 0.43 

-6.34 0.72 

0.58 -6.69 

0.14 -2.24 

-0.08 -20.07 

-0.11 37.25 
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Learn Drilling Systems LLC 
Survey Report 

1 Company: 

I Project:'--

( Si te 

[Well 

; Wellbore:; : 

Design: ' 

J DEVON ENERGYj:V '.-rv. 

j 'Eddy County: NM:(NAD^83) • 

Gotton Draw.Unit' ' ; < j>. 

117H T, , 

^OH 

OH 

Local Co-ordinate Reference 

i TVD Reference:' 

MD Reference: - . : ' :• •..'.:• .»•»», 

North Reference: • •: *: ; <* 

Survey Calculation Method:,, 

Database ' 

Well 117H 

GE 3443' +JKB 28'* 

GE:3443"* KB 28' 

^Gnd 

: l Minimum Curvature >. • •••. 

EDM 5000;-1 Single'User, Db 

3471.OOusft (Permitting) 

3471".00usft (Permitting)' 

Survey i 

Measured 

» Depth 

(usft) 
- Inc l inat ion ' 

(°) 

879.90 

, Azimuth J 

n 
0.65 261.26 

Vert ical: 

Depth 

(usft) 

879.81 

+N/ S 

(usft) 

-6.82 

+ : E / - W „ 

(usft) 

Vertical 

Sect ion: 

(usft) 

-9.09 

Dogleg 

Rate 

(°;ioousft). 

Build 

Rate 

(°/1 OOusft) 

Turn 

Rate 

(°/100usft)A 

-6.81 0.49 -0.42 17.69 

976.01 

1,072.12 

1,168.23 

1,264.34 

1,360.45 

0.12 

0.41 

0.36 

0.53 

0.49 

6.22 

28.89 

37.79 

33.86 

21.43 

975.92 

1,072.02 

1,168.13 

1,264.24 

1,360.35 

-6.81 

-6.40 

-5.86 

-5.26 

-4.51 

-9.61 

-9.44 

-9.09 

-8.65 

-8.26 

-6.79 

-6.39 

-5.85 

-5.24 

-4.49 

0.72 

0.32 

0.08 

0.18 

0.12 

-0.55 

0.30 

-0.05 

0.18 

-0.04 

109.21 

23.59 

9.26 

-4.09 

-12.93 

1,456.56 

1,552.67 

1,648.78 

1,744.89 

1,841.00 

0.61 

0.59 

1.07 

1.93 

2.14 

18.82 

20.29 

34.39 

40.85 

49.98 

1,456.45 

1,552.56 

1,648.66 

1,744.73 

1,840.78 

-3.64 

-2.69 

-1.49 

0.48 

2.86 

-7.94 

-7.60 

-6.93 

-5.36 

-2.93 

-3.62 

-2.68 

-1.47 

0.49 

2.86 

0.13 

0.03 

0.54 

0.91 

0.40 

0.12 

-0.02 

0.50 

0.89 

0.22 

-2.72 

1.53 

14.67 

6.72 

9.50 

1,937.11 

2,033.22 

2,129.33 

2,225.44 

2,321.55 

1.94 

2.47 

2.56 

2.53 

1.96 

49.79 

56.41 

64.78 

62.90 

66.19 

1,936.83 

2,032.87 

2,128.89 

2,224.90 

2,320.94 

5.06 

7.26 

9.32 

11.20 

12.83 

-0.31 

2.66 

6.32 

10.15 

13.55 

5.06 

7.25 

9.31 

11.18 

12.80 

0.21 

0.61 

0.39 

0.09 

0.61 

-0.21 

0.55 

0.09 

-0.03 

-0.59 

-0.20 

6.89 

8.71 

-1.96 

3.42 

2,417.66 

2,513.77 

2,609.88 

2,705.99 

2,802.10 

1.93 

1.82 

2.19 

1.88 

1.29 

79.73 

80.08 

80.04 

81.10 

78.13 

2,416.99 

2,513.05 

2,609.10 

2,705.15 

2,801.22 

13.78 

14.33 

14.91 

15.47 

15.94 

16.64 

19.74 

23.05 

26.42 

29.03 

13.75 

14.30 

14.87 

15.43 

15.89 

0.48 

0.12 

0.38 

0.32 

0.62 

-0.03 

-0.11 

0.38 

-0.32 

-0.61 

14.09 

0.36 

-0.04 

1.10 

-3.09 

2,898.21 

2,994.32 

3,090.43 

3,186.54 

3,282.65 

1.87 

1.32 

1.33 

2.06 

2.15 

94.57 

96.37 

101.21 

103.26 

113.52 

2,897.30 

2,993.37 

3,089.45 

3,185.52 

3,281.57 

16.04 

15.79 

15.45 

14.84 

13.72 

31.65 

34.32 

36.51 

39.29 

42.62 

15.98 

15.73 

15.39 

14.77 

13.65 

0.76 

0.57 

0.12 

0.76 

0.40 

0.60 

-0.57 

0.01 

0.76 

0.09 

17.11 

1.87 

5.04 

2.13 

10.68 

3,378.76 

3,474.87 

3,570.98 

3,667.09 

3,763.20 

1.95 

2.14 

2.28 

3.77 

3.77 

104.45 

103.70 

120.05 

121.72 

135.87 

3,377.62 

3,473.67 

3,569.70 

3,665.68 

3,761.58 

12.59 

11.76 

10.38 

7.76 

3.83 

45.86 

49.19 

52.58 

56.93 

61.81 

12.51 

11.67 

10.29 

7.66 

3.72 

0.40 

0.20 

0.67 

1.55 

0.97 

-0.21 

0.20 

0.15 

1.55 

0.00 

-9.44 

-0.78 

17.01 

1.74 

14.72 

3,859.31 

3,955.42 

4,051.53 

4,147.64 

4,243.75 

3.49 

4.53 

5.17 

5.32 

4.25 

125.06 

127.40 

133.40 

139.02 

142.23 

3,857.50 

3,953.37 

4,049.14 

4,144.85 

4,240.62 

-0.12 

-4.10 

-9.38 

-15.72 

-21.90 

66.41 

71.82 

77.98 

84.05 

89.15 

-0.24 

-4.23 

-9.52 

-15.87 

-22.06 

0.77 

1.10 

0.85 

0.56 

1.15 

-0.29 

1.08 

0.67 

0.16 

-1.11 

-11.25 

2.43 

6.24 

5.85 

3.34 

4,339.86 

4,435.97 

4,532.08 

4,628.19 

4,724.30 

3.07 

2.18 

2.26 

1.78 

1.59 

142.51 

145.12 

159,98 

168.34 

164.57 

4,336.53 

4,432.54 

4,528.58 

4,624.63 

4,720.70 

-26.76 

-30.30 

-33.58 

-36.82 

-39.57 

92.90 

95.51 

97.21 

98.16 

98.81 

-26.92 

-30.47 

-33.75 

-37.00 

-39.75 

1.23 

0.93 

0.60 

0.58 

0.23 

-1.23 

-0.93 

0.08 

-0.50 

-0.20 

0.29 

2.72 

15.46 

8.70 

-3 92 

4,820.41 

4,916.52 

1.33 

0.81 

173.36 

164.64 

4,816.78 

4,912.87 

-41.96 

-43.73 

99.30 

99.60 

-42.14 

-43.90 

0.36 

0.57 

-0.27 

-0.54 

9.15 

-9.07 
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Leam Drilling Systems LLC 
Survey Report 

•L'-"':,,-7y^-r • /r—m<" """ ""• —v:-—~*~T~~* H—".' ?.v":' —J ^ 
'Company:. '' ' ! DEVON ENERGY '. Local Co-ordinate Reference: * ; < i Well 117H. • f ' -, • •''..,. • 

•Pro ject , : v - •-. i .i Eddy County, NM (NAD-83) [TVD Reference:/ .„'•;, c . GE3443 ' + KB 28/ § 3471.OOusft'(Permitting)- : ' . , 

-Site:*'; . V i ~ . ' ' , .! :Cott6n;Draw :Unit ,"V'' :;.-', y. '.; :. • MD Reference: "... GE 3443; + :KB-28: &V3471.OOusft (Permitting)' . • ./ 

Weil: . i.' ' ' "•: '117H 

' • 
• ' ! North,Reference: Grid ' / ' :' : 

"-. ' " - • ' i ' • -
Wellbore: [OH.-i . Survey Calculation.Method: Minimum Curvature 

Des ign : - ^ •[ , OH • ' .V- i Database: 
. . . . , : r . 

; 'Jiy • ; .;' > '';i'-'h'i EDM.5000:4.Si'rigleVUser Db. 
^ * ~ J : ~ - ^ Y ^ ^ i , .^:.l..v....: 

Survey < • ' "' .>* 
- . - .» -7 . . - -T „ : ™ ~ A . y *~. i^L~ 

. _ x „ ._. 
„ ^ y £ : ' J . - ~ r - 7 1 . ~ ~ . . 

-,.'..•' > Measured 

.""'•"S,;," / ' {Depth - j / f -

1 - ' ' ..(usft) 
incl inat ion^, ». 

• n -. 
A z i m u t h ^ 

.C) .." • -

Vertical . 

./.<Depth'- • 

(us f t ) ' 

-. ._ ' /,'•., 
'^''••''?, ~ ', •" * 

' +N/-S " ' ; • • : ' " 

(usft) 

+ E / - W - - ' 

(usft) ' ; 

Vertical*.,:; 

Sect ion. ' . 

(usft) 
- . f • 

' ; Dogleg. ; 

'/'•',-.Rates *' .' 

(SlOOusft)- ' 

v Build 

" - Rate • > 

. pibousft) 

» -.. ^Turn.'. ' i ^ , . . / •" 

i*'=V Rate 

(°/100usft) •"'„ '• ' - •: • . 
5,012.63 0.36 169.90 5,008.98 -44.68 99.84 -44.86 0.47 -0.47 5.47 

5,108.74 0.33 184.59 5,105.08 -45.25 99.87 -45.43 0.10 -0.03 15.28 

5,204.85 0.67 221.41 5,201.19 -45.95 99.47 -46.13 0.47 0.35 38.31 

5,300.96 0.62 228 28 5,297.29 -46.72 98.71 -46.89 0.10 -0.05 7.15 

5,397.07 0.90 244.71 5,393.40 -47.39 97.64 -47.56 0.37 0.29 17.09 

5,493.18 0.42 272.44 5,489.50 -47.69 96.61 -47.87 0.59 -0.50 28.85 

5,589.29 0.99 277.27 5,585.60 -47.57 95.43 -47.74 0.60 0.59 5.03 

5,685.40 0.25 316.90 5,681.71 -47.31 94.47 -47.48 0.85 -0.77 41.23 

5.781.51 0.61 306.91 5,777.81 -46.85 93.91 -47.02 0.38 0.37 -10.39 

5,877.62 0.37 285.76 5,873.92 -46.46 93.21 -46.63 0.31 -0.25 -22.01 

5.973.73 0.86 279.86 5,970.02 -46.25 92.20 -46.42 0.51 0.51 -6.14 

6,069.84 0.50 263.01 6,066.13 -46.18 91.07 -46.34 0.42 -0.37 -17.53 

6,165.95 0.23 266.78 6,162.24 -46.24 90.46 -46.41 0.28 -0.28 3.92 

6,262.06 0.41 271.48 6,258.34 -46.25 89.93 -46.41 0.19 0.19 4.89 

6,358.17 0.37 290.82 6,354.45 -46.13 89.29 -46.29 0.14 -0.04 20.12 

6,454.28 0.70 248.57 6,450.56 -46.23 88.46 -46.39 0.51 0.34 -43.96 

6,550.39 0.72 200.45 6,546.66 -47.01 87.70 -47.17 0.60 0.02 -50.07 

6,646.50 0.16 185.26 6,642.77 -47.71 87.47 -47.87 0.59 -0.58 -15.80 

6,742.61 0.11 189.48 6,738.88 -47.94 87.45 -48.09 0.05 -0.05 4.39 

6,838.72 0.54 189.80 6,834.99 -48.47 87.35 -48.63 0.45 0.45 0.33 

6,934.83 0.50 199.36 6,931.09 -49.31 87.14 -49.47 0.10 -0.04 9.95 

7,030.94 0.12 206.77 7,027.20 -49.80 86.95 -49.96 0.40 -0.40 7.71 

7.127.05 0.46 220.18 7,123.31 -50.18 86.66 -50.34 0.36 0.35 13.95 

7,223.16 0.70 231.79 7,219.41 -50.84 85.95 -51.00 0.28 0.25 12.08 

7,319.27 0.50 234.53 7,315.52 -51.45 85.15 -51.60 0.21 -0.21 2.85 

7,415.38 1.31 262.66 7,411.62 -51.83 83.72 -51.98 0.94 0.84 29.27 

7,511.49 1.25 241.24 7,507.70 -52.48 81.71 -52.62 0.50 -0.06 -22.29 

7,607.60 0.99 231.10 7,603.79 -53.50 80.14 -53.65 0.34 -0.27 -10.55 

7,703.71 0.89 229.77 7,699.89 -54.51 78.93 -54.65 0.11 -0.10 -1.38 

7,799.82 1.51 168.04 7,795.98 -56.23 78.62 -56.37 1.40 0.65 -64.23 

7,895.93 1.33 190.75 7,892.06 -58.56 78.67 -58.70 0.61 -0.19 23.63 

7,992.04 1.27 201.98 7,988.15 -60.65 78.07 -60.79 0.27 -0.06 11.68 

8.088.15 1.02 214.71 8,084.24 -62.34 77.18 -62.47 0.37 -0.26 13.25 

8,184.26 0.84 214.17 8,180.34 -63.62 76.30 -63.76 0.19 -0.19 -0.56 

8,280.37 0.33 198.05 8,276.44 -64.47 75.82 -64.60 0.55 -0.53 -16.77 

8,376.48 0.64 186.47 8,372.55 -65.27 75.67 -65.40 0.34 0.32 -12.05 

8,472.59 0.59 201.57 8,468.65 -66.26 75.43 -66.39 0.18 -0.05 15.71 

8,568.70 1.26 246.50 8,564.75 -67.14 74.28 -67.27 0.98 0.70 46.75 

8,664.81 1.74 242.49 8,660.83 -68.24 72.01 -68.36 0.51 0.50 -4.17 

8,760.92 1.43 243.64 8,756.90 -69.44 69.64 -69.57 0.32 -0.32 1.20 

8,857.03 0.89 268.58 8,852.99 -69.99 67.82 -70.11 0.76 -0.56 25.95 

8,953.14 0.98 295.85 8,949.09 -69.65 66.34 -69.77 0.47 0.09 28.37 

9,049.25 0.60 304.33 9,045.19 -69.01 65.18 -69.13 0.41 -0.40' 8 82 
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Leam Drilling Systems LLC 
Survey Report 

Company - V. f DEVON ENERGY ' i Local Co-ordinate Reference: Well 117H. .• • 

Project: • . ... Eddy County. NM (NAD-83) . -. : • ; j TVD Reference: GE 3443' +.KB 28' ( § 3471.00usft (Permitting)-. • 

Site: . . " Cotton Draw Unit MD Reference: GE 3443' + KB 28' ( g 347-1 .OOusft (Permitting) ; 

Well: .'117H i North Reference Grid - • • 

Wellbore: ' i O H - i • .. . • 
A Survey Calculation Method: ... > Minimum Curvature 

Design: .-, • ~:OH , : Database: EDM 5000.1 Single UserDb 

Survey .. . ; -
— * j • , ZZ ~ \ 

• • ,v • -
. Measured Vertical Vertical Dogleg Bui ld ' •Turnr • 

- Depth ' Inclination Azimuth Depth +N.I-S f- +E/-W;. Section ..- Rate : Rate \: Rate 
(usft) n (°) . (usft) i (usft)!.' . (usft) (usft)- < ;" p i OOusft)- • (°/.100usft)- .„• f / 1 OOusft)- •„:. 

9,145.36 0.23 309.36 9,141.30 -68.61 64.62 -68.72 0.39 -0.38 5.23 

9,241.47 0.38 283.43 9,237.41 -68.41 64.16 -68.52 0.21 0.16 -26.98 

9,337.58 0.75 214.34 9,333.51 -68.85 63.49 -68.97 0.74 0.38 -71.89 

9,433.69 0.92 198.15 9,429.61 -70.11 62.90 -70.22 0.30 0.18 -16.85 

9,529.80 0.85 183.81 9,525.71 -71.55 62.61 -71.66 0.24 -0.07 -14.92 

9,574.80 0.85 197.84 9,570.71 -72.20 62.49 -72.31 0.46 0.00 31.18 

9,682.00 0.70 313.20 9,677.90 -72.51 61.77 -72.62 1.22 -0.14 107.61 

9,714.00 4.40 356.20 9,709.87 -71,15 61.54 -71.26 12.24 11.56 134.38 

9,745.00 8.70 358.20 9,740.66 -67.62 61.39 -67.73 13.89 13.87 6.45 

9,777.00 10.60 355.70 9,772.20 -62.27 61.09 -62.37 6.08 5.94 -7.81 

9,808.00 12.20 357.60 9,802.59 -56.15 60.74 -56.26 5.30 5.16 6.13 

9,839.00 14.10 359.90 9,832.77 -49.10 60.60 -49.21 6.36 6.13 7.42 

9,871.00 16.60 0.50 9,863.63 -40.63 60.63 -40.74 7.83 7.81 1.88 

9,902.00 18.30 2.20 9,893.20 -31.34 60.86 -31.45 5.72 5.48 5.48 

9.934.00 20.00 2.90 9,923.43 -20.85 61.33 -20.96 5.36 5.31 2.19 

9,966.00 21.70 2.60 9,953.33 -9.48 61.87 -9.59 5.32 5.31 -0.94 

9,997.00 24.10 2.00 9,981.89 2.58 62.35 2.47 7.78 7.74 -1.94 

10,029.00 26.40 1.30 10,010.83 16.22 62.74 16.11 7.25 7.19 -2.19 

10,060.00 28.90 0.80 10,038.29 30.60 63.00 30.49 8.10 8.06 -1.61 

10,092.00 31.90 0.10 10,065.89 46.79 63.13 46.68 9.44 9.38 -2.19 

10,123.00 34.90 0.60 10,091.76 63.86 63.23 63.74 9.72 9.68 1.61 

10,155.00 38.00 0.30 10,117.50 82.86 63.38 82.75 9.70 9.69 -0.94 

10,186.00 41.50 359.40 10,141.33 102.68 63.32 102.57 11.44 11.29 -2.90 

10,218.00 44.60 357.30 10,164.71 124.51 62.68 124.40 10.67 9.69 -6.56 

10,250.00 47.70 356.80 10,186.88 147.56 61.49 147.45 9.75 9.69 -1.56 

10,282.00 51.30 356.80 10,207.66 171.85 60.13 171.74 11.25 11.25 0.00 

10,314.00 55.00 357.10 10,226.85 197.41 58.77 197.31 11.59 11.56 0.94 

10,345.00 59.70 356.90 10,243.57 223.47 57.41 223.37 15.17 15.16 -0.65 

10,377.00 64.80 357.10 10,258.46 251.74 55.93 251.64 15.95 15.94 0.63 

10,408.00 68.30 356.90 10,270.79 280.14 54.44 280.04 11.31 11.29 -0.65 

10,441.00 71.30 357.60 10,282.19 311.07 52.95 310.98 9.31 9.09 2.12 

10,472.00 74.20 358.70 10,291.38 340.66 52.00 340.56 9.95 9.35 3.55 

10,504.00 76.70 0.10 10,299.42 371.63 51.68 371.53 8.89 7.81 4.38 

10,536.00 79.00 1.20 10,306.15 402.90 52.03 402.81 7.93 7.19 3.44 

10,567.00 81.40 1.30 10,311.43 433.44 52.70 433.35 7.75 7.74 0.32 

10,599.00 83.30 2.00 10,315.69 465.14 53.61 465.05 6.32 5.94 2.19 

10,631.00 85.30 1.90 10,318.87 496.96 54.70 496.87 6.26 6.25 -0.31 

10,663.00 87.10 1.00 10,320.99 528.88 55.51 528.78 6.29 5.63 -2.81 

10,695.00 89.30 359.90 10,321.99 560.86 55.76 560.76 7.69 6.88 -3.44 

10,750.00 90.70 0.50 10,321.99 615.86 55.95 615.76 2.77 2.55 1.09 

10,844.00 91.20 1.20 10,320.44 709.84 57.34 709.73 0.92 0.53 0.74 

10,939.00 91.40 359.60 10,318.28 804.81 58.01 804.70 1.70 0.21 -1.68 

11,034.00 91.90 358.00 10,315.54 899.74 56.02 899.64 1.76 0.53 -1.68 

11,129.00 92.10 357.10 10,312.23 994.60 51.96 994.50 0.97 0.21 -0.95 
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Learn Drilling Systems LLC 
Survey Report 

6 - — f ' j w m i r * 

Company 

Project 

^Site 

[Well 

JWellbore •> OH 
tDesign i OH 

| DEVON ENERGY ^ K „ ? v 

jEddytCounty NM (NAD 83) ^ 

•* CottomDraw Unit? 4 

?117H f f 

Local Co ordinate Reference Well 117H -
• TVD Reference / r GE "443 + KB 28 
MD Reference 

nNorthiReference: 
^ ^ " ^ ^ l ^ - H S S ' 5 " ^ „ . . ,..... 
• Survey.Calculation Method 
[ i ,„ ^ 
Database 

GE 3443 

;^MrjMinimurri' Curvature. • 

KB 28 

);34'7il!.00usft (Permitting) i 

) 347..i;:00usft!(Permittihg)4 

EDM 5000 1 Single U.er. Db 
F . . ; i f f p , .V f • ^ •— i • , * V , f i i 

l . iii. . M AJUL . ^ f .*"...-.< . 

Survey ~> ' fV 
-* f 

,> -> y •> n. < 

Measured 

Depth 

(usft) 
.. . = tv,, **• . . 

f ^ 7 * 
Inclination 

n 
Azimuth 

^ ^ ^ ^ 

Vertical . 

Depth 

"(usft) ' l > 
+N/ S ~ 

(usft) •> ^ 

+E /W 

(usft) 

Vertical 

Section'* 

(usft) ^ 

Dogleg 

Rate , 

( /100usft) 
1 * $t . ... 

Build 

R l t i 

(°/100u ft) 

<* \, 
, Turn 

Rate 

M /100u ft) 

11,223.00 91.70 357.10 10,309.11 1,088.43 . 47.21 1,088.34 0.43 -U.4J 0.00 

11,317.00 90.90 357.50 10,306.98 1,182.30 42.78 1,182.22 0.95 -0.85 0.43 

11,412.00 90.10 358.50 10,306.15 1,277.23 39.46 1,277.16 1.35 -0.84 1.05 

11,508.00 90.30 359.60 10,305.82 1,373.22 37.87 1,373.15 1.16 0.21 1.15 

11,602.00 90.50 358.70 10,305.16 1,467.20 36.48 1,467.14 0.98 0.21 -0.96 

11,697.00 92.00 0.30 10,303.09 1,562.17 35.65 1,562.11 2.31 1.58 1.68 

11,792.00 93.10 1.00 10,298.86 1,657.07 36.72 1,657.00 1.37 1.16 0.74 

11,887.00 92.90 0.60 10,293.89 1,751.93 38.05 1,751.86 0.47 -0.21 -0.42 

11,982.00 91.30 0.80 10,290.41 1,846.86 39.21 1,846.78 1.70 -1.68 0.21 

12,076.00 90.40 0.30 10,289.01 1,940.84 40.11 1,940.77 1.10 -0.96 -0.53 

12,171.00 88.90 359.40 10,289.59 2,035.83 39.86 2,035.76 1.84 -1.58 -0.95 

12,265.00 90.00 359.40 10,290.50 2,129.82 38.88 2,129.75 1.17 1.17 0.00 

12,361.00 88.90 359.40 10,291.42 2,225.81 37.87 2,225.74 1,15 -1.15 0.00 

12,455.00 87.30 358.40 10,294.53 2,319.74 36.07 2,319.67 2.01 -1.70 -1.06 

12,550.00 86.50 358.20 10,299.67 2,414.56 33.26 2,414.49 0.87 -0.84 -0.21 

12,645.00 87.30 358.50 10,304.81 2,509.38 30.52 2,509.32 0.90 0.84 0.32 

12,740.00 87.90 359.10 10,308.79 2,604.27 28.54 2,604.22 0.89 0.63 0.63 

12,835.00 88.50 358.90 10,311.77 2,699.21 26.88 2,699.16 0.67 0.63 -0.21 

12,929.00 90.30 358.90 10,312.76 2,793.19 25.08 2,793.14 1.91 1.91 0.00 

13,024.00 92.00 358.90 10,310.85 2,888.14 23.25 2,888.10 1.79 1.79 0.00 

13,118.00 91.30 359.10 10,308.14 2,982.09 21.61 2,982.05 0.77 -0.74 0.21 

13,214.00 88.70 358.20 10,308.14 3,078.06 19.35 3,078.02 2.87 -2.71 -0.94 

13,308.00 88.60 358.70 10,310.36 3,171.99 16.81 3,171.96 0.54 -0.11 0.53 

13,404.00 89.70 359.40 10,311.78 3,267.97 15.22 3,267.94 1.36 1.15 0.73 

13,499.00 89.30 359.20 10,312.61 3,362.96 14.06 3,362.93 0.47 -0.42 -0.21 

13,595.00 90.10 359.40 10,313.11 3,458.95 12.88 3,458.92 0.86 0.83 0.21 

13,690.00 88.70 359.20 10,314.11 3,553.93 11.72 3,553.91 1.49 -1.47 -0.21 

13,785.00 87.90 358.90 10,316.93 3,648.88 10.15 3,648.85 0.90 -0.84 -0.32 

13,881.00 87.80 358.90 10,320.53 3,744.79 8.31 3,744.77 0.10 -0.10 0.00 

13,976.00 87.80 358.70 10,324.17 3,839.70 6.32 3,839.68 0.21 0.00 -0.21 

14,071.00 87.90 358.50 10,327.74 3,934.61 4.00 3,934.59 0.24 0.11 -0.21 

14,167.00 88.50 358.50 10,330.75 4,030.53 1.49 4,030.52 0.63 0.63 0.00 

14,262.00 88.90 358.40 10,332.91 4,125.47 -1.08 4,125.46 0.43 0.42 -0.11 

14,357.00 89.50 358.70 10,334.23 4,220.43 -3.48 4,220.43 0.71 0.63 0.32 

14,452.00 89.80 358.20 10,334.82 4,315.39 -6.05 4,315.39 0.61 0.32 -0.53 

14,518.00 89.80 358.20 10,335.05 4,381.36 -8.13 4,381.36 0.00 0.00 0.00 
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Leam Drilling Systems LLC 
Survey Report 

Company: r '. DEVON ENERGY 

Project: . ' : Eddy County. NM (NAD-83)' 

Site: ! • '.Cotton Draw Unit -. ••„< 

Well 117H 

Wellbore , OH 1 

Design OH 

[ Local Co-ordinate Reference: 

I TVD Reference: . - ... 

: MD Reference:' • V '-
t.'. : .. •... • .--i: ...... 

North Reference 

vr Survey Calculation Method:-.•:' ,;*: 

Database 

Well 117H 
1 I i 

GE 3443' + KB 28 : @~3471.OOusft (Permitting) 

•.cj GE 3443' + KB 28' @ 3471.OOusft (Permitting) 

Grid 
„••:>:. Minimum/Curvature'..;:.• " . 

."• i EDM 5000.-1 Single>User Db ' • i '.» 

Design Targets 

Target Name 

hit/miss target Dip Angle D ipD i r TVD + N / S 
e i , . v , a s j * Shape - (°) () (usft) (usft) 

+E; w 
(usft) 

Northing 

(usft) 

Easting 

(usft) ' t ' J " -vr**™ t - - ^ ^ * *- •' " '* 
J.at i tude ^ Longitude 

SHL(CDU 117H) 0.00 

- actual wellpath hits target center 

- Point 

0.00 0.00 0.00 0.00 425,040.23 

PBHL(CDU 117H) 0.00 0.01 10,335.0 4,381.86 -7.84 429,422.09 
0 

- actual wellpath misses target center by 0.58usft at 14518.OOusft MD (10335.05 TVD, 4381.36 N, -8.13 E) 
- Point 

BHL'CDU 117H) 0.00 -8.13 429,421.59 0.00 10,335.0 4,381.36 
5 

- actual wellpath misses target center by 0.01usftat 14518.OOusft MD (10335.05 TVD, 4381.36 N, -8.13 E) 
- Point 

717,633.89 

717,626.05 

717,625.76 

32° 10' 2.031 N 103° 45'48.891 W 

32° 10' 45.393 N 103° 45'48.713 W 

32° 10'45.388 N 103° 45'48.716 W 

Checked By: Approved By: Date: 
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Leam Drilling Systems LLC 

Survey Report - Geographic 

1Company: 

Project:: 

Site 

Well 

j Wellbore:., 

I Design: ' , 

- DEVON ENERGY * 

-^Eddy County. NM (NAD-83)* 

•-• Cotton Draw Unit • 

' ..117H" ' : • '• 

. ' IOH .'•-..'.:. . ' ' • ' 

OH 

ft.-

, Local Co-ordinate Reference: 

• TVD Reference: "»• 

.MD Reference: . ' • 

' North Reference: 

Survey Calculation Method: 

«Database:!, ; ' - * 

A Well 117H 
l 1 

- GE 3443 + KB 28 (g 

-.-! GE 3443' •+- KB:28' <g 

Gnd 

>- Minimum Curvature-

:3471 .OOusft (Permitting)-

3471.OOusft (Permitting) 

EDM 5000: iS ingle User,Db= 
, j > — -

P r o j e c t , / - . . ~E^ddy Coj7nty~ NM (f^^^ " Z""^ZZ" Z " Z""i~^-

Map System: 

Geo Datum: 

Map Zone: 

US State Plane 1983 System Datum: Mean Sea Level 
North American Datum 1983 

New Mexico Eastern Zone 

Site Posit ion: 

From: 

Posit ion Uncertainty: 

Northing: 

Map Easting: 

0.00 usft Slot Radius: 

419,194.51 usft Latitude: 

722,955.98 usft Longitude: 

13-3/16 " Grid Convergence: 

32° 9' 3.901 N 

103° 44' 47.345 W 

0.31 ° 

Well i :-Xv.v. s.ii7H'f r. 

Well Posit ion 

Posit ion Uncertainty 

+N/-S 

+E/-W 

0.00 usft 

0.00 usft 

0.00 usft 

Northing: 

Easting: 

Wellhead Elevation: 

425,040.23 usft 

717,633.89 usft 

usft 

Latitude: 

Longitude: 

Ground Level: 

32° 10'2.031 N 

103° 45' 48.891 W 

3,443.00 usft 

1 » 
f Wellbore : i , -. OH ^ J ^ ^ , ^ r ^ . " ZZ. - . z "r~-- «. ~ —~» 

Magnetics • • , Model.Name •• •••:. Sample Date - Declination 

n 
• -.• . . < f \ - ••••»• - Dip Angle . . • -:• -.<• 

n 
Field'Strengthv • • 

(nT) 

IGRF2010 04/09/13 7.45 60.06 48,379 

[•Design ';. ; 
; - « W * s kiS.-A-SiS^s-*' 

Audit Notes: 

Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00 

Vertical Section: Depth From (TVD) +N/ S +E/ W Direction 
'-. : - i * . —- - ' - . . — . . . - t i | 

A*' / . 4 5 1 t t?.> * J t _ 
(usft) , (usft) (usft) n A t • ~ 1 

0.00 0.00 0.00 359.90 

Survey Program •-, Date •-08/27/13 - - . -* - , ., *>, 

.' '- '*'• From.. • fo 
(usft) 

: 
r-,:.'.' ' 1 , -.'"(-... , -. . . . ? : • . . 

1 (u ft) 

fo 
(usft) j iSurvey, (Wellbore) '• 

- - ^A 'S j iA .Habvs" ! . 
•-;..^J..^a'.^ Tool Name 

h 
Descript ion •- r 

. - ,, * J M , . * 

111.02 9.574.80 Survey #1 (OH) NS-GYRO-MS North sensing gyrocompassing m/s 

9,682.00 14,452.00 Survey #2 (OH) LEAM MWD+IGRF MWD+IGRF 

14,518 .00 14,51 3.00 Survey #3 (OH) Project Projection 

Su rvey ..' . • 
„ _ _ _ _ _ _ - r „ „ 

;.< ^Measured • Vertical -. . Map 1 '. Map 

. - Depth Inclination Azimuth • • Dep th . +N/ S +E/W -.:• Northing . ' Easting . < 

(usft) (°) n ' (usft) (usft) (usft) (usft) (usft) Latitude Longitude ' < 

0.00 0.00 0.00 0.00 0.00 0.00 425,040.23 717,633.89 32° 10' 2.031 N 103° 45' 48.891 W 

111.02 0.43 251.59 111.02 -0.13 -0.40 425,040.10 717,633.49 32° 10' 2.030 N 103° 45' 48.896 W 

207.13 0.33 242.64 207.13 -0.37 -0.98 425,039.86 717,632.90 32° 10' 2.027 N 103° 45' 48.903 W 

303.24 0.75 238.61 303.23 -0.83 -1.77 425,039.41 717,632.12 32° 10' 2.023 N 103° 45' 48.912 W 

399.35 0.55 236.33 399.34 -1.41 -2.69 425,038.82 717,631.20 32° 10' 2.017 N 103° 45' 48.923 W 

495.46 1.11 229.90 495.44 -2.27 -3.78 425,037.97 717,630.10 32° 10' 2.009 N 103° 45' 48.936 W 

591.57 1.24 227.75 591.53 -3.57 -5.26 425,036.67 717,628.62 32° 10' 1.996 N 103° 45' 48.953 W 

687.68 1.16 208.46 687.61 -5.12 -6.50 425,035.11 717,627.39 32° 10' 1.981 N 103° 45' 48.967 W 

783.79 1.05 244.26 783.71 -6.36 -7.75 425,033.88 717,626.13 32° 10' 1.968 N 103° 45' 48.982 W 

879.90 0.65 261.26 879.81 -6.82 -9.09 425,033.41 717,624.80 32° 10' 1.964 N 103° 45' 48.998 W 
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Leam Drilling Systems LLC 
Survey Report - Geographic 

^Company: 

> Project::- ., 

^Site ' » 

Weil 
k -j 7 - a°# 
IWellbore: 
'Design i 

DEVON ENERGY « 

ff.Eddy County:>NM'(NAD-

i Cotton Draw Unit > 

M17H * 

•-OH " ^ -v 

OH * t 

83) 

i Local Co-ordinate.Reference: 

TVD Reference , 

s-MD Reference: •'">!,. 

? North-References 

Survey Calculation Method: 

Database * 

n Well 117H ' * i 

1 4GE p l 3443 > ( +KB 28 @ 3471 OOu ft (Permitting) 

f GE 3443 + KB 28 @ 3 4 7 1 OOusft (Permitt ng) 

SGnd * » "* * "*** 
; t Minimum-Curvature:; s - i i 1 - „ „ 

EDM 5000 1 Single U er Db s *J * 

Survey 7 
1 

4 *" 
ft. 

~~~~ r- ~~ 

, Measured ' V* * .Vertical * 1 f Map " * Map w •• \ Depth Incl ination* Azimuth , Depth + N / S t, + E / W Northing Easting tr t fltr «r if'* 
(usft| ^ ( ) f ^ i Slfill (usft) 

... -
(usft) 

h 7 r . ,ni n f o r r ' f r 

*" (usft) (usft) 
- . . . „ V , 3 

(usft) " < Latitude V 
Kit \* Longitude i - 1 

976.01 0 12 6.22 975 92 -6.81 -9 61 425,033.43 717,624 27 32° 10' 1 964 N 103° 45' 49.004 W 
1,072.12 0 41 28.89 1,072 02 -6.40 -9 44 425,033.83 717,624 45 32° 10' 1 968 N 103° 45' 49.002 W 
1,168.23 0 36 37.79 1,168 13 -5.86 -9 09 425,034.37 717,624 80 32° 10' 1 973 N 103° 45' 48.998 W 
1,264.34 0 53 33.86 1,264 24 -5.26 -8 65 425,034.98 717,625 23 32° 10' 1 979 N 103° 45' 48.992 W 
1,360.45 0 49 21.43 1,360 35 -4.51 -8 26 425,035.73 717,625 63 32° 10' 1 987 N 103° 45' 48.988 W 
1,456.56 0 61 18.82 1,456 45 -3.64 -7 94 425,036.60 717,625 95 32° 10' 1 995 N 103° 45' 48.984 W 
1,552.67 0 59 20.29 1,552 56 -2.69 -7 60 425,037.54 717,626 28 32° 10'2 005 N 103° 45' 48.980 W 
1,648.78 1 07 34.39 1,648 66 -1.49 -6 93 425,038.75 717,626 96 32° 10'2 017 N 103° 45' 48.972 W 
1,744.89 1 93 40.85 1,744 73 0.48 -5 36 425,040.71 717,628 53 32° 10 '2 036 N 103° 45' 48.954 W 
1,841.00 2 14 49.98 1,840 78 2.86 -2 93 425,043.09 717,630 96 32° 10'2 059 N 103° 45' 48.925 W 
1,937.11 1 94 49.79 1,936 83 5.06 -0 31 425,045.30 717,633 58 32° 10'2 081 N 103° 45' 48.895 W 
2,033.22 2 47 56.41 2,032 87 7.26 2 66 425,047.49 717,636 54 32° 10' 2 103 N 103° 45' 48.860 W 
2,129.33 2 56 64.78 2,128 89 9 32 6 32 425,049.55 717,640 21 32° 10'2 123 N 103° 45' 48.817 W 
2,225.44 2 53 62.90 2,224 90 11.20 10 15 425,051.43 717,644 04 32° 10'2 141 N 103° 45' 48.773 W 
2,321.55 1 96 66.19 2,320 94 12.83 13 55 425,053.06 717,647 43 32° 10'2 157 N 103° 45' 48.733 W 
2,417.66 1 93 79.73 2,416 99 13.78 16 64 425,054.01 717,650 53 32° 10' 2 166 N 103° 45' 48.697 W 
2,513.77 1 82 80.08 2,513 05 14.33 19 74 425,054.57 717,653 62 32° 10'2 172 N 103° 45' 48.661 W 
2,609.88 2 19 80.04 2,609 10 14.91 23 05 425,055.15 717,656 94 32° 10'2 177 N 103° 45' 48.622 W 
2,705.99 1 88 81.10 2,705 15 15.47 26 42 425,055.71 717,660 30 32° 10 '2 183 N 103° 45' 48.583 W 
2,802.10 1 29 78.13 2,801 22 15.94 29 03 425,056.17 717,662 92 32° 10' 2 187 N 103° 45' 48.553 W 
2,898.21 1 87 94.57 2,897 30 16.04 31 65 425,056.27 717,665 54 32° 10 '2 188 N 103° 45' 48.522 W 
2,994.32 1 32 96.37 2,993 37 15.79 34 32 425,056.02 717,668 20 32° 10'2 185 N 103° 45'48.491 W 
3,090.43 1 33 101.21 3,089 45 15.45 36 51 425,055.68 717,670 40 32° 10'2 182 N 103° 45' 48.466 W 
3,186.54 2 06 103.26 3,185 52 14.84 39 29 425,055.07 717,673 17 32° 10'2 176 N 103° 45' 48.433 W 
3,282.65 2 15 113.52 3,281 57 13.72 42 62 425,053.96 717,676 51 32° 10' 2 164 N 103° 45' 48.395 W 
3,378.76 1 95 104.45 3,377 62 12.59 45 86 425,052.83 717,679 75 32° 10 '2 153 N 103° 45' 48.357 W 
3,474.87 2 14 103.70 3,473 67 11.76 49 19 425,052.00 717,683 07 32° 10'2 145 N 103° 45' 48.318 W 
3,570.98 2 28 120.05 3,569 70 10.38 52 58 425,050.61 717,686 47 32° 10'2 131 N 103° 45' 48.279 W 
3,667.09 3 77 121.72 3,665 68 7.76 56 93 425,047.99 717,690 81 32° 10' 2 105 N 103° 45' 48.229 W 
3,763.20 3 77 135.87 3,761 58 3.83 61 81 425,044.07 717,695 70 32° 10' 2 066 N 103° 45' 48.172 W 
3,859.31 3 49 125.06 3,857 50 -0.12 66 41 425,040.12 717,700 30 32° 10'2 026 N 103° 45' 48.119 W 
3,955.42 4 53 127.40 3,953 37 -4.10 71 82 425,036.13 717,705 71 32° 10' 1 986 N 103° 45' 48.056 W 
4,051.53 5 17 133.40 4,049 14 -9.38 77 98 425,030.85 717,711 87 32° 10' 1 934 N 103° 45' 47.985 W 
4,147.64 5 32 139.02 4,144 85 -15.72 84 05 425,024.51 717,717 94 32° 10' 1 871 N 103° 45' 47.915 W 
4,243.75 4 25 142.23 4,240 62 -21.90 89 15 425,018.33 717,723 04 32° 10' 1 809 N 103° 45' 47.856 W 
4,339.86 3 07 142.51 4,336 53 -26.76 92 90 425,013.47 717,726 79 32° 10' 1 761 N 103° 45' 47.812 W 
4,435.97 2 18 145.12 4,432 54 -30.30 95 51 425,009.93 717,729 40 32° 10' 1 726 N 103° 45' 47.782 W 
4,532.08 2 26 159.98 4,528 58 -33.58 97 21 425,006.65 717,731 09 32° 10' 1 693 N 103° 45' 47.763 W 
4,628.19 1 78 168.34 4,624 63 -36.82 98 16 425,003.41 717,732 04 32° 10' 1 661 N 103° 45' 47.752 W 
4,724.30 1 59 164.57 4,720 70 -39.57 98 81 425,000.66 717,732 70 32° 10' 1 634 N 103° 45' 47.744 W 
4,820.41 1 33 173.36 4,816 78 -41.96 99 30 424,998.27 717,733 18 32° 10' 1 610 N 103° 45' 47.739 W 
4,916.52 0 81 164.64 4,912 87 -43.73 99 60 424,996.51 717,733 49 32° 10' 1 593 N 103° 45' 47.735 W 
5,012.63 0 36 169.90 5,008 98 -44.68 99 84 424,995.55 717,733 72 32° 10' 1 583 N 103° 45' 47.733 W 
5,108.74 0 33 184.59 5,105 08 -45.25 99 87 424,994.98 717,733 76 32° 10' 1 578 N 103° 45' 47.732 W 
5,204.85 0 67 221.41 5,201 19 -45.95 99 47 424,994.28 717,733 36 32° 10' 1 571 N 103° 45' 47.737 W 
5,300.96 0 62 228.28 5,297 29 -46.72 98 71 424,993.52 717,732 60 32° 10' 1 563 N 103° 45' 47.746 W 
5,397.07 0 90 244.71 5,393 40 -47.39 97 64 424,992.85 717,731 53 32° 10' 1 557 N 103° 45' 47.758 W 
5,493.18 0 42 272.44 5,489 50 -47.69 96 61 424,992.54 717,730 50 32° 10' 1 554 N 103° 45' 47.770 W 
5,589.29 0 99 277.27 5,585 60 -47.57 95 43 424,992.66 717,729 32 32° 10' 1 555 N 103° 45' 47.784 W 
5,685.40 0 25 316.90 5,681 71 -47.31 94 47 424,992.92 717,728 35 32° 10' 1 558 N 103° 45' 47.795 W 
5,781.51 0 61 306.91 5,777 81 -46.85 93 91 424,993.38 717,727 80 32° 10' 1 562 N 103° 45' 47.802 W 
5,877.62 0 37 285.76 5,873 92 -46.46 93 21 424,993.77 717,727 09 32° 10' 1 566 N 103° 45' 47.810 W 
5,973.73 0 86 279.86 5,970 02 -46.25 92 20 424,993.98 717,726 08 32° 10' 1 568 N 103° 45' 47.822 W 
6,069.84 0 50 263.01 6,066 13 -46.18 91 07 424,994.05 717,724 96 32° 10' 1 569 N 103° 45' 47.835 W 
6,165.95 0 23 266.78 6,162 24 -46.24 90 46 424,993.99 717,724 35 32° 10' 1 568 N 103° 45' 47.842 W 
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Learn Drilling Systems LLC 
Survey Report - Geographic 

[Company: 
? ' • r. . 
I Project: _ 

| Site: 

| Well: 

I Wellbore: 

I Design: 

i DEVON ENERGY 

. Eddy County. NM (NAD-83) 
1 Cotton Draw Unit - > 

h l7H. ' - :, 

OH 

OH. - - ; •' -•• • 

.Local Co-ordinate Reference: 

• TVD Reference: . 

MD Reference: 

i- North Reference: > 

: Survey Calculation Method:- . 

. Database: 

) WelM17HS '•• 

i'GE 3443'.+ .KB 28 

i GE 3443'/+ KB 28' 

Grid . • 

LMinimum Curvature, 

;. EDM 5000.1 Single User Db 

3471.OOusft (Permitting) 

3471.OOusft (Permitting) 

Survey 

Measured Vertical,' Map Map 
Depth - Inclination Azimuth Depth :• +N/-S' +E/-W Northing Easting 

. • (usft) n ••• n (us f t ) . . ' (usft) (usft) :. (USft) ; (usft) > ••• . Latitude : Longitude 

6,262.06 0.41 271.48 6,258 34 -46.25 89.93 424,993.99 717,723.81 32° 10' 1.568 N 103° 45' 47.848 W 

6,358.17 0.37 290.82 6,354.45 -46.13 89.29 424,994.11 717,723.18 32° 10' 1.570 N 103° 45' 47.855 W 

6,454.28 0.70 248.57 6,450.56 -46.23 88.46 424,994.00 717,722.34 32° 10' 1.569 N 103° 45' 47.865 W 
6,550.39 0.72 200.45 6,546.66 -47.01 87.70 424,993.22 717,721.59 32° 10' 1.561 N 103° 45' 47.874 W 

6,646.50 0.16 185.26 6,642.77 -47.71 87.47 424,992.52 717,721.36 32° 10' 1.554 N 103° 45' 47.877 W 
6,742.61 0.11 189.48 6,738.88 -47.94 87.45 424,992.30 717,721.33 32° 10' 1.552 N 103° 45' 47.877 W 

6,838.72 '0.54 189.80 6,834.99 -48.47 87.35 424,991.76 717,721.24 32° 10' 1.547 N 103° 45' 47.878 W 

6,934.83 0.50 199.36 6,931.09 -49.31 87.14 424,990.92 717,721.03 32° 10' 1.538 N 103° 45' 47.881 W 

7,030.94 0.12 206.77 7,027.20 -49.80 86.95 424,990.43 717,720.84 32° 10' 1.533 N 103° 45' 47.883 W 

7,127.05 0.46 220.18 7,123.31 -50.18 86.66 424,990.05 717,720.55 32° 10' 1.530 N 103° 45' 47.886 W 

7,223.16 0.70 231.79 7,219.41 -50.84 85.95 424,989.39 717,719.84 32° 10' 1.523 N 103° 45' 47.895 W 

7,319.27 0.50 234.53 7,315.52 -51.45 85.15 424,988.78 717,719.03 32° 10' 1.517 N 103° 45' 47.904 W 

7,415.38 1.31 262.66 7,411.62 -51.83 83.72 424,988.40 717,717.60 32° 10' 1.514 N 103° 45' 47.921 W 

7,511.49 1.25 241.24 7,507.70 -52.48 81.71 424,987.76 717,715.59 32° 10' 1.507 N 103° 45' 47.944 W 

7,607.60 0.99 231.10 7,603.79 -53.50 80.14 424,986.73 717,714.03 32° 10' 1.497 N 103° 45' 47.962 W 

7,703.71 0.89 229.77 7,699.89 -54.51 78.93 424,985.73 717,712.81 32° 10' 1.487 N 103° 45' 47.977 W 

7,799.82 1.51 168.04 7,795.98 -56.23 78.62 424,984.01 717,712.51 32° 10' 1.470 N 103° 45' 47.980 W 

7,895.93 1.33 190.75 7,892.06 -58.56 78.67 424,981.67 717,712.56 32° 10' 1.447 N 103° 45' 47.980 W 

7,992.04 1.27 201.98 7.988.15 -60.65 78.07 424,979.59 717,711.95 32° 10' 1.427 N 103° 45' 47.987 W 

8,088.15 1.02 214.71 8,084.24 -62.34 77.18 424,977.90 717,711.07 32° 10' 1.410 N 103° 45' 47.997 W 

8,184.26 0.84 214.17 8,180.34 -63.62 76.30 424,976.61 717,710.18 32° 10' 1.397 N 103° 45' 48.008 W 

8,280.37 0.33 198.05 8,276.44 -64.47 75.82 424,975.76 717,709.70 32° 10' 1.389 N 103° 45' 48.013 W 

8,376.48 0.64 186.47 8,372.55 -65.27 75.67 424,974.97 717,709.56 32° 10' 1.381 N 103° 45' 48.015 W 

8,472.59 0.59 201.57 8,468.65 -66.26 75.43 424,973.97 717,709.31 32° 10' 1.371 N 103° 45' 48.018 W 

8,568.70 1.26 246.50 8,564.75 -67.14 74.28 424,973.09 717,708.16 32° 10' 1.363 N 103° 45' 48.031 W 

8,664.81 1.74 242.49 8,660.83 -68.24 72.01 424,972.00 717,705.90 32° 10' 1.352 N 103° 45' 48.058 W 

8,760.92 1.43 243.64 8,756.90 -69.44 69.64 424,970.79 717,703.53 32° 10' 1.340 N 103° 45' 48.085 W 

8,857.03 0.89 268.58 8,852.99 -69.99 67.82 424,970.24 717,701.71 32° 10' 1.335 N 103° 45' 48.107 W 

8,953.14 0.98 295.85 8,949.09 -69.65 66.34 424,970.58 717,700.23 32° 10' 1.338 N 103° 45' 48.124 W 

9,049.25 0.60 304.33 9,045.19 -69.01 65.18 424,971.22 717,699.07 32° 10' 1.345 N 103° 45' 48.137 W 

9,145.36 0.23 309.36 9,141.30 -68.61 64.62 424,971.63 717,698.51 32° 10' 1.349 N 103° 45' 48.144 W 

9,241.47 0.38 283.43 9,237.41 -68.41 64.16 424,971.82 717,698.05 32° 10' 1.351 N • 103° 45'48.149 W 

9,337.58 0.75 214.34 9,333.51 -68.85 63.49 424,971.38 717,697.38 32° 10' 1.346 N 103° 45' 48.157 W 

9,433.69 0.92 198.15 9,429.61 -70.11 62.90 424,970.13 717,696.79 32° 10' 1.334 N 103° 45' 48.164 W 

9,529.80 0.85 183.81 9,525.71 -71.55 62.61 424,968.68 717,696.50 32° 10' 1.320 N 103° 45' 48.167 W 

9,574.80 0.85 197.84 9,570.71 -72.20 62.49 424,968.03 717,696.37 32° 10' 1.313 N 103° 45' 48.169 W 

9,682.00 0.70 313.20 9,677.90 -72.51 61.77 424,967.72 717,695.65 32° 10' 1.310 N 103° 45' 48.177 W 

9.714.00 4.40 356.20 9,709.87 -71.15 61.54 424,969.08 717,695.43 32° 10' 1.324 N 103° 45' 48.180 W 

9,745.00 8.70 358.20 9,740.66 -67.62 61.39 424,972.61 717,695.28 32° 10' 1.358 N 103° 45' 48.181 W 

9.777.00 10.60 355.70 9,772.20 -62.27 61.09 424,977.97 717,694.98 32° 10' 1.411 N 103° 45' 48.185 W 

9,808.00 12.20 357.60 9,802.59 -56.15 60.74 424,984.08 717,694.63 32° 10' 1.472 N 103° 45' 48.188 W 

9,839.00 14.10 359.90 9,832.77 -49.10 60.60 424,991.13 717,694.49 32° 10' 1.542 N 103° 45' 48.189 W 

9,871.00 16.60 0.50 9,863.63 -40.63 60.63 424,999.60 717,694.52 32° 10' 1.626 N 103° 45' 48.189 W 

9,902.00 18.30 2.20 9,893.20 -31.34 60.86 425,008.90 717,694.74 32° 10' 1.718 N 103° 45' 48.185 W 

9,934.00 20.00 2.90 9,923.43 -20.85 61.33 425,019.38 717,695.21 32° 10' 1.821 N 103° 45' 48.179 W 

9,966.00 21.70 2.60 9,953.33 -9.48 61.87 425,030.76 717,695.76 32° 10' 1.934 N 103° 45' 48.172 W 

9,997.00 24.10 2.00 9,981.89 2.58 62.35 425,042.81 717,696.24 32° 10' 2.053 N 103° 45' 48.166 W 

10,029.00 26.40 1.30 10,010.83 16.22 62.74 425,056.45 717,696.63 32° 10' 2.188 N 103° 45' 48.160 W 

10,060.00 28.90 0.80 10,038.29 30.60 63.00 425,070.84 717,696.89 32° 10' 2.330 N 103° 45' 48.157 W 

10,092.00 31.90 0.10 10,065.89 46.79 63.13 425,087.03 717,697.01 32° 10'2.491 N 103° 45' 48.154 W 

10,123.00 34.90 0.60 10,091.76 63.86 63.23 425,104.09 717,697.12 32° 10'2.659 N 103° 45' 48.152 W 

10,155.00 38.00 0.30 10,117.50 82.86 63.38 425,123.10 717,697.27 32° 10'2.848 N 103° 45' 48.149 W 

10,186.00 41.50 359.40 10,141.33 102.68 63.32 425,142.92 717,697.21 32° 10' 3.044 N 103° 45' 48.148 W 

10,218.00 44.60 357.30 10,164.71 124.51 62.68 425,164.75 717,696.57 32° 10' 3.260 N 103° 45' 48.155 W 

10,250.00 47.70 356.80 10,186.88 147.56 61.49 425,187.79 717,695.38 32° 10' 3.488 N 103° 45' 48.167 W 
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Leam Drilling Systems LLC 
Survey Report - Geographic 

Company:: • DEVON ENERGY >• ,• 

Project: ,' - .-. ;• -j Eddy County, NM (NAD-83) 

Site: •" ' •A l \ , fGo t ton 'D raw:Un i t» ' . " ' - • . " 

Wel l : ' r"•: 117H• 

Wellbore: .>. ' ' O H •, • • -

Design: OH 

Local Co-ordinate Reference: 

TVD Reference: 

" MD Reference: , • 5. .< 

North Reference: 

Survey-Calculation Method: 

Database: 

Well 117H 

I GE 3443' +.KB 28' 
1 GE 3443' * KB 28' 

- < Grid - , 

i.« Minimum Curvature . 

• i \ EDM 5000.1 Single User Db 

3471,00usft (Permitting) 

3471. OOusft-(Permitting) 

Survey 

Measured: . Vertical .- , . Map ; • Map : 
Depth .Inclination:' -Azimuth; y Depth +N/ S +E; w Northing " - >:') . Easting .... 
(usft) •. (°) • . n (usft). (usft) (usft) (usft) (usftl Latitudes-^ Longitude • 

10,282.00 51.30 356.80 10,207.66 171.85 60.13 425,212.08 717,694.02 32° 10'3.728 N 103° 45' 48.181 W 
10,314.00 55.00 357.10 10,226.85 197.41 58.77 425,237.65 717,692.66 32° 10'3.981 N 103° 45' 48.195 W 
10,345.00 59.70 356.90 10,243.57 223.47 57.41 425,263.71 717,691.29 32° 10'4.239 N 103° 45' 48.210 W 
10,377.00 64.80 357.10 10,258.46 251.74 55.93 425,291.98 717,689.81 32° 10'4.519 N 103° 45' 48.225 W 
10,408.00 68.30 356.90 10,270.79 280.14 54.44 425,320.37 717,688.32 32° 10' 4.800 N 103° 45' 48.241 W 
10,441.00 71.30 357.60 10,282.19 311.07 52.95 425,351.30 717,686.84 32° 10' 5.106 N 103° 45' 48.256 W 
10,472.00 74.20 358.70 10,291.38 340.66 52.00 425,380.89 717,685.89 32° 10' 5.399 N 103° 45' 48.265 W 
10,504.00 76.70 0.10 10,299.42 371.63 51.68 425,411.86 717,685.56 32° 10' 5.706 N 103° 45' 48.267 W 
10,536.00 79.00 1.20 10,306.15 402.90 52.03 425,443.14 717,685.92 32° 10' 6.015 N 103° 45' 48.261 W 
10,567.00 81.40 1.30 10,311.43 433.44 52.70 425,473.68 717,686.59 32° 10' 6.317 N 103° 45' 48.252 W 
10,599.00 83.30 2.00 10,315.69 465.14 53.61 425,505.38 717,687.50 . 32° 10' 6.631 N 103° 45' 48.239 W 
10,631.00 85.30 1.90 10,318.87 496.96 54.70 425,537.20 717,688.58 32° 10' 6.946 N 103° 45' 48.224 W 
10,663.00 87.10 1.00 10,320.99 528.88 55.51 425,569.12 717,689.39 32° 10'7.262 N 103° 45' 48.213 W 
10,695.00 89.30 359.90 10,321.99 560.86 55.76 425,601.10 717,689.64 32° 10'7.578 N 103° 45' 48.208 W 
10,750.00 90.70 0.50 10,321.99 615.86 55.95 425,656.09 717,689.84 32° 10'8.122 N 103° 45' 48.203 W 
10,844,00 91.20 1.20 10,320.44 709.84 57.34 425,750.07 717,691.23 32° 10'9.052 N 103° 45' 48.181 W 
10,939.00 91.40 359.60 10,318.28 804.81 58.01 425,845.04 717,691.89 32° 10'9.992 N 103° 45' 48.167 W 
11,034.00 91.90 358.00 10,315.54 899.74 56.02 425,939.98 717,689.90 32° 10' 10.931 N 103° 45' 48.184 W 
11,129.00 92.10 357.10 10,312.23 994.60 51.96 426,034.83 717,685.85 32° 10' 11.870 N 103° 45' 48.226 W 
11,223.00 91.70 357.10 10,309.11 1,088.43 47.21 426,128.66 717,681.09 32° 10' 12.799 N 103° 45' 48.275 W 
11,317.00 90.90 357.50 10,306.98 1,182.30 42.78 426,222.53 717,676.67 32° 10' 13.728 N 103° 45'48.321 W 
11,412.00 90.10 358.50 10,306.15 1,277.23 39.46 426,317.47 717,673.35 32° 10' 14.668 N 103° 45' 48.354 W 
11,508.00 90.30 359.60 10,305.82 1,373.22 37.87 426,413.45 717,671.76 32° 10' 15.618 N 103° 45' 48.366 W 
11,602.00 90.50 358.70 10,305.16 1,467.20 36.48 426,507.44 717,670.36 32° 10' 16.548 N 103° 45' 48.377 W 
11,697.00 92.00 0.30 10,303.09 1,562.17 35.65 426,602.41 717,669.54 32° 10' 17.488 N 103° 45' 48.380 W 
11,792.00 93.10 1.00 10,298.86 1,657.07 36.72 426,697.30 717,670.61 32° 10' 18.427 N 103° 45' 48.362 W 
11,887.00 92.90 0.60 10,293.89 1,751.93 38.05 426,792.16 717,671.94 32° 10' 19.365 N 103° 45' 48.341 W 
11,982.00 91.30 0.80 10,290.41 1,846.86 39.21 426,887.09 717,673.10 32° 10' 20.305 N 103° 45'48.321 W 
12,076.00 90.40 0.30 10,289.01 1,940.84 40.11 426,981.07 717,674.00 32° 10' 21.235 N 103° 45' 48.305 W 
12,171.00 88.90 359.40 10,289.59 2,035.83 39.86 427,076.07 717,673.75 32° 10' 22.175 N 103° 45'48.302 W 

12,265.00 90.00 359.40 10,290.50 2,129.82 38.88 427,170.06 717,672.77 32° 10'23.105 N 103° 45' 48.308 W 

12,361.00 88.90 359.40 10,291.42 2,225.81 37.87 427,266.05 717,671.76 32° 10'24.055 N 103° 45'48.314 W 

12,455.00 87.30 358.40 10,294.53 2,319.74 36.07 427,359.97 717,669.96 32° 10' 24.984 N 103° 45' 48.329 W 
12,550.00 86.50 358.20 10,299.67 2,414.56 33.26 427,454.79 717,667.14 32° 10'25.923 N 103° 45' 48.356 W 
12,645.00 87.30 358.50 10,304.81 2,509.38 30.52 427,549.61 717,664.41 32° 10'26.861 N 103° 45' 48.382 W 
12,740.00 87.90 359.10 10,308.79 2,604.27 28.54 427,644.51 717,662.42 32° 10'27.800 N 103° 45'48.399 W 

12,835.00 88.50 358.90 10,311.77 2,699.21 26.88 427,739.44 717,660.77 32° 10' 28.740 N 103° 45' 48.412 W 

12,929.00 90.30 358.90 10,312.76 2,793.19 25.08 427,833.42 717,658.96 32° 10' 29.670 N 103° 45' 48.428 W 

13,024.00 92.00 358.90 10,310.85 2,888.14 23.25 427,928.38 717,657.14 32° 10' 30.610 N 103° 45' 48.443 W 

13,118.00 91.30 359.10 10,308.14 2,982.09 21.61 428,022.32 717,655.50 32° 10'31.539 N 103° 45'48.456 W 

13,214.00 88.70 358.20 10,308.14 3,078.06 19.35 428,118.29 717,653.24 32° 10' 32.489 N 103° 45' 48.477 W 
13,308.00 88.60 358.70 10,310.36 3,171.99 16.81 428,212.23 717,650.70 32° 10' 33.419 N 103° 45' 48.500 W 

13,404.00 89.70 359.40 10,311.78 3,267.97 15.22 428,308.20 717,649.10 32° 10' 34.369 N 103° 45' 48.513 W 

13,499.00 89.30 359.20 10,312.61 3,362.96 14.06 428,403.19 717,647.94 32° 10' 35.309 N 103° 45'48.521 W 

13,595.00 90.10 359.40 10,313.11 3,458.95 12.88 428,499.18 717,646.77 32° 10' 36.259 N 103° 45' 48.528 W 

13,690.00 88.70 359.20 10,314.11 3,553.93 11.72 428,594.17 717,645.61 32° 10' 37.199 N 103° 45' 48.536 W 

13,785.00 87.90 358.90 10,316.93 3,648.88 10.15 428,689.11 717,644.04 32° 10' 38.138 N 103° 45' 48.549 W 

13,881.00 87.80 358.90 10,320.53 3,744.79 8.31 428,785.03 717,642.19 32° 10' 39.088 N 103° 45' 48.564 W 

13,976.00 87.80 358.70 10,324.17 3,839.70 6.32 428,879.94 717,640.21 32° 10' 40.027 N 103° 45' 48.581 W 

14,071.00 87.90 358.50 10,327.74 3,934.61 4.00 428,974.84 717,637.89 32° 10' 40.966 N 103° 45' 48.602 W 

14,167.00 88.50 358.50 10,330.75 4,030.53 1.49 429,070.76 717,635.38 32° 10'41.915 N 103° 45' 48.626 W 

14,262.00 88.90 358.40 10,332.91 4,125.47 -1.08 429,165.70 717,632.81 32° 10' 42.855 N 103° 45' 48.650 W 

14,357.00 89.50 358.70 10,334.23 4,220.43 -3.48 429,260.66 717,630.40 32° 10' 43.795 N 103° 45' 48.672 W 

14,452.00 89.80 358.20 10,334.82 4,315.39 -6.05 429.355.62 717,627.83 32° 10' 44.735 N 103° 45' 48.696 W 
14,518.00 89.80 358.20 10,335.05 4,381.36 -8.13 429,421.59 717,625.76 32° 10' 45.388 N 103° 45' 48.716 W 
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Learn Drilling Systems LLC 

Survey Report - Geographic 

sCompany:, 

[Project-. •»? 

[Site 

'Wel l 

S Wellbore: 

I Design 

DEVON ENERGY 

.4-Eddy" County:• NM ( N A D T 8 3 ) 

! Cotton ;Draw.-.0nit -'• " . •„ 

H17H 

f O H 

' O H 

i Local Co-ordinate Reference: 

TVD Reference 

KID Reference ' 

North Reference 

i Survey Calculation Method:-1 

Database 

1 Well 117H 
r i GE 3443' + KB 28' @'3471:00usft (Permitting) 

GE 3443' + KB 28:'@ 3471.OOusft (Permitting) 

Grid 

r\ MinimumCurvature ^ - Jr • 
» ' s ^ 
, EDM 5000 1 Single U er Db 

Design Targets:". 

Target Name -'.::7 ^ • 

r ; - hit/miss target 

Shape 
Dip Angle Dip Dir TVD + N / S 

(°) (°l (usft) , (usft) 

+ E / W 

(u ftl 
Northing 

(usft l 

Easting , 

* (usft) Latitude: .-• -Longitude 

SHL(CDU 117H) 0.00 

- actual wellpath hits target center 

- Point 

0.00 0.00 0.00 

PBHL(CDU 117H) 0.00 

0.00 

-7.84 

425,040.23 

429,422.09 0.01 10,335.0 4,381.86 
0 

-actual wellpath misses target center by 0.58usftat 14518.OOusft MD (10335.05 TVD, 4381.36 N, -8.13 E) 
- Point 

BHL(CDU 117H) 0.00 -8.13 429,421.59 0.00 10,335.0 4,381.36 
5 

-actual wellpath misses target center by 0.01usftat 14518.OOusft MD (10335.05 TVD, 4381.36 N, -8.13 E) 
- Point 

717,633.89 32° 10' 2.031 N 103° 45'48.891 W 

717,626.05 32° 10'45.393 N 103° 45'48.71 3 W 

717,625.76 32° 10'45.388 N 103° 45'48.716 W 
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