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[Company:

Project:
Site:
Weil:

-Wellboro:
[Design:,

jNadel & Gussman HEYCO, LLC 
I Eddy County, New Mexico (NAD83) 
1sec9. T18S, R26E 

j Iron Duke #2H 

j Wellbore #1.
,| Wellbore #1

Local Coordinate Reference:. Well Iron Duke #2H
f-TVD Reference: , *■ . ,j-

. |MD Reference:. , i
j^North Reference:; ' . j

i Survey Calculation'Method: ^:
•<!'! •; • ■

Database: '

WELL @ 3349.0usft (Patriot #1) 

WELL @ 3349.0usft (Patriot #1) 
Grid
Minimum Curvature 

EDM 5000.1 Single UserDb

Project o’ •A Eddy County, New Mexico (NAD83)
“zznztw-‘ *-rg?pr=g7^«g3g:^y«vr~argDD

Map System:
Geo Datum:

US State Plane 1983
North American Datum 1983

System Datum: Mean Sea Level

Map Zone: New Mexico Eastern Zone

Site, V-1 >T| Sec9, T18S, R26E
___________

.....................  : 1

Site Position: Northing: 640,802.92 usft Latitude: 32° 45'41.738 N
From: Map Easting: 527.181.30 usft Longitude: 104° 22' 45.786 W
Position Uncertainty: 0.0 usft Slot Radius: 13-3/16 " Grid Convergence: -0.02 °

Well • 'Vilron Duke #2H * ~ ~

Well Position +N/-S 0.0 usft Northing: 640,802.92 usfl Latitude: 32° 45'41.738 N
+E/-W 0.0 usft Easting: 527,181.30 usfl Longitude: 104° 22' 45.786 W

Position Uncertainty 0.0 usft Wellhead Elevation: usfl Ground Level: 3,349.0 usfl

Desian1' 1 ■■ ■•.i?fWellbore#1 -------

Audit Notes:

Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0

Vertical Section: . Depth From (TVD) <■ > ;yv +n/-s . +E/-W ^ ,r , Direction, '*
<'T ■•$■£! !!! ■C'r-ir: “■ : (usft); j '. ..(usft) (usft) , •

-f

0.0 0.0 0.0 269.28

Survey Program5";- ,1 , >

!-’ '.E;'Frbm"'.,r’’;Si;;.; To.'V:' !’

p Date 9/18/2012 - . ' ;

-? -

' ' ; '

4< ‘*a,*»i-
'* i, . *

'I’’ ■

' Ir * 4 '

j V',, i--: ~

j,.-.1’ (usft).. ■ !,Varl;-' (usft) <■■■: Survey (Wellbore) ^, Tool Name> <■„ ‘J/ Description ' — * ; ’ Vi.-' ' W ■■ Qiy

100.0 2,000.0 Gyro (Wellbore #1) Good ovro Good Gyro
2,028.0 6,975.0 MWD (Wellbore #1) MWD default MWD - Standard

Survey -• - ':rS i> ' ,|
............- ‘ -j

Measured ■■ ... Vertical 7
M;;4 4^

Vertical ‘ Dogleg Build
• ’ir

Turn ‘ - it>-y

i/- . Depth , Inclination Azimuth » Depths i:+N/*S ,1.a . : +E/-W .Section t-v • Rate..;-- • Rate Rate:’ ' .‘:;i '.

^Jusft) f ;„<•)' _ „
.....ill.---r.i.a):y».i- ■ rm-'^ ■— - ■ - ■-V , fcf , |’.-t

,‘pr. n jvu < <usft) .. C (usft) x^sft)..^ (usft)
'|, iitWii.n I {»->

: (®/ioousft); !(°/ioousft) (•/lOOusft) .
V. ■'■II |l 1^1,1

TIE IN @ 2000' MD / 2000' TVD
2,000.0 0.55 86.60 1,999.7 14.9 24.6 -24.7 0.00 0.00 0.00

2,028.0 2.50 294.00 2,027.7 15.1 24.1 -24.3 10.71 6.96 -545.00
2,060.0 5.00 284.50 2,059.6 15.7 22.2 -22.3 8.02 7.81 -29.69
2,091.0 8.20 279.90 2,090.4 16.5 18.7 -18.9 10.45 10.32 -14.84
2,123.0 11.60 277.10 2,121.9 17.2 13.2 -13.4 10.73 10.63 -8.75

2,155.0 14.90 272.50 2,153.1 17.8 5.9 -6.1 10.82 10.31 -14.38
2,187.0 17.50 264.40 2,183.8 17.5 -3.0 2.8 10.75 8.13 -25.31
2,218.0 20.50 259.80 2,213.1 16.1 -13.0 12.8 10.81 9.68 -14.84
2,250.0 24.00 258.70 2,242.7 13.9 -24.9 24.7 11.01 10.94 -3.44
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DDC
Survey Report

Company:
Project:
Site:' ;fi'"

Well: , 

Wellbore: ■ 

Design:/

[Nadel & Gussman HEYCO. LLC 
| Eddy County, New Mexico (NAD83) 

I Sec 9, T18S, R26E 

(Iron Duke #2H 
I Wellbore #1 
l Wellbore #1

Local Coordinate Reference: 
TVD Reference: ; (>\ 4 *
MD Reference:. . 1 r

North Reference: •,

Survey Calculation Method: < 

Database:

1 Well Iron Duke #2H 
1 WELL @ 3349-Ousft (Patriot #1) 

Jj WELL @ 3349.0usft (Patriot #1) 

y Grid
J Minimum Curvature 
1 EDM 5000.1 Single User Db

...
Survey x-sy»saaassM9tP*«S5f»«

. ** f , "** j ' - .. -K- v / V

«Measured, " v 5 . ' v J Vertical.' /• \ J :V*-' -Vertical^ Dogleg 1 Build / Turn "
■ Depth Inclination Azimuth J Depth ¥ +N/-S +E/-W Section • Rate I :V; !Rate - /: Rate ; -

>. ^ (usft) n (°) ' ' .(usft) (usft) ’ 'ei = (usft)/ -. / (usft) - (7100usft) (7100usft) ”(7100usft) . /
... - .....—j.... Ul »>“'< ui.iu«i.

2.282.0 27.60 259.50 2,271.5 11.2 -38.5 38.4 11.30 11.25 2.50

2,314.0 31.20 260.10 2,299.4 8.4 -54.0 53.9 11.29 11.25 1.88
2,345.0 33.90 260.50 2,325.5 5.6 -70.4 70.4 8.74 8.71 1.29
2,377.0 36.80 260.30 2,351.6 2.6 -88.7 88.7 9.07 9.06 -0.63

CROSSED HARD LINE @ 2409' MD / 2377* TVD
2,409.0 40.00 259.40 2,376.7 -1.0 -108.3 108.3 10.15 10.00 -2.81
2,440.0 43.10 258.10 2,399.9 -5.0 -128.4 128.5 10.38 10.00 -4.19

2,472.0 46.30 257.00 2,422.6 -9.8 -150.4 150.5 10.29 10.00 -3.44
2,504.0 48.80 257.30 2,444.2 -15.1 -173.4 173.6 7.84 7.81 0.94
2,535.0 51.70 257.80 2,464.0 -20.2 -196.7 196.9 9.44 9.35 1.61
2,567.0 54.60 257.80 2,483.2 -25.6 -221.7 222.0 9.06 9.06 0.00
2,599.0 57.30 257.90 2,501.2 -31.2 -247.6 248.0 8.44 8.44 0.31

2,630.0 59.60 259.00 2,517.4 -36.5 -273.5 273.9 8.01 7.42 3.55
2,662.0 62.00 260.40 2,533.0 -41.5 -301.0 301.5 8.42 7.50 4.38
2,694.0 65.00 262.60 2,547.3 -45.7 -329.3 329.9 11.21 9.38 6.88

2,726.0 68.30 264.80 2,559.9 -48.9 -358.5 359.1 12.09 10.31 6.88

2,757.0 70.30 266.40 2,570.9 -51.1 -387.4 388.0 8.06 6.45 5.16

2,789.0 73.70 267.80 2,580.8 -52.7 -417.8 418.4 11.41 10.63 4.38
2,821.0 77.30 268.40 2,588.8 -53.7 -448.8 449.4 11.40 11.25 1.88
2,843.0 80.00 268.80 2,593.1 -54.2 -470.3 471.0 12.40 12.27 1.82
2.941.0 90.70 274.40 2,601.1 -51.5 -567.8 568.4 12.31 10.92 5.71
2,973.0 90.90 274.00 2,600.6 -49.1 -599.7 600.3 1.40 0.63 -1.25

3,004.0 90.50 273.60 2,600.2 -47.1 -630.6 631.2 1.82 -1.29 -1.29
3,036.0 90.00 273.00 2,600.1 -45.2 -662.6 663.1 2.44 -1.56 -1.88
3,068.0 89.40 272.30 2,600.3 -43.8 -694.5 695.0 2.88 -1.88 -2.19
3,100.0 89.00 272.20 2,600.7 -42.5 -726.5 727.0 1.29 -1.25 -0.31
3,132.0 89.80 271.50 2,601.1 -41.5 -758.5 758.9 3.32 2.50 -2.19

3,164.0 90.20 271.50 2,601.1 -40.6 -790.5 790.9 1.25 1.25 0.00
3,196.0 90.80 271.00 2,600.8 -39.9 -822.5 822.9 2.44 1.88 -1.56
3,228.0 90.40 270.20 2,600.4 -39.6 -854.5 854.9 2.79 -1.25 -2.50
3,259.0 89.80 270.10 2,600.4 -39.5 -885.5 885.9 1.96 -1.94 -0.32
3,291.0 89.10 269.50 2,600.7 -39.6 -917.5 917.9 2.88 -2.19 -1.88

3,323.0 90.00 268.80 2,600.9 -40.1 -949.5 949.9 3.56 2.81 -2.19
3,355.0 90.00 268.50 2,600.9 -40.9 -981.4 981.9 0.94 0.00 -0.94
3,387.0 89.30 268.60 2,601.1 -41.7 -1,013.4 1,013.9 2.21 -2.19 0.31
3,419.0 90.80 268.10 2,601.1 -42.6 -1,045.4 1,045.9 4.94 4.69 -1.56
3,450.0 90.60 267.90 2,600.7 -43.7 -1,076.4 1,076.9 0.91 -0.65 -0.65

3,482.0 91.20 267.20 2,600.2 -45.0 -1,108.4 1,108.8 2.88 1.88 -2.19
3,514.0 91.00 266.40 2,599.6 -46.8 -1,140.3 1,140.8 2.58 -0.63 -2.50
3,546.0 91.50 265.90 2,598.9 -49.0 -1,172.2 1,172.8 2.21 1.56 -1.56
3,578.0 90.90 265.40 2,598.2 -51.4 -1,204.1 1,204.7 2.44 -1.88 -1.56
3,610.0 90.60 265.10 2,597.8 -54.0 -1,236.0 1,236.6 1.33 -0.94 -0.94

3,642.0 91.50 266.00 2,597.2 -56.5 -1,267.9 1,268.5 3.98 2.81 2.81
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Survey Report ©DC

Th.

[Company: jJ Nadel & Gussman HEYCO, LLC
^ Eddy County, New Mexico (NAD83) 

: Sec 9, T18S, R26E 
Iron Duke #2H 

; Wellbore #1 
[Wellbore #1,

[Project:' 

Site:
Well:
Wellbore:
Design::'

.■.....i'JWH......

[Survey

Local Co-ordinate Reference: 
TVD Reference: “•* ,‘s 
MD Reference: -,y,’ ” !—

North Reference: - .
Survey CalculationMethod: 

Database: ;

Well Iron Duke#2H

WELL @ 3349,0usft (Patriot #1)

WELL @ 3349.0usft (Patriot #1)
Grid
Minimum Cun/ature 

EDM 5000.1 Single UserDb

>-

2 ; '3/ „v ^ .< ■, . ;y s ■ :: -.'V •: ' - '*/* • * -*■
easured ' V: ■■■' : ' Vertical - ; i ’ ‘ * Vertical ’ Dogleg Build ? >,Turn
Depth , . Inclination Azimuth Depth, : +N/-S ; '' ~ +E/-W. ' Section v. Rate Rate -Ratey"
(usft) ; y

;;r (usft)!,, y ! (usft) f (usft) , (usft). ,i-(f/1 OOusft) r/ioousft) ■. (°/100usft)
*-***,*&'.*.„,***« (...... .

>, .3,674.0 92.10 265.90 2,596.2 -58.8 -1,299.8 1,300.5 1.90 1.88 -0.31
3,705.0 91.60 265.70 2,595.2 -61.1 -1,330.7 1,331.4 1.74 -1.61 -0.65
3,738.0 90.90 265.00 2,594.5 -63.7 -1,363.6 1,364.3 3.00 -2.12 -2.12

3,769.0 91.00 264.40 2,594.0 -66.6 -1,394.5 1,395.2 1.96 0.32 -1.94

3,801.0 90.70 265.60 2,593.5 -69.4 -1,426.3 1,427.1 3.87 -0.94 3.75
3,833.0 90.30 267.00 2,593.2 -71.4 -1,458.3 1,459.1 4.55 -1.25 4.38
3,865.0 90.30 266.60 2,593.1 -73.2 -1,490.2 1,491.0 1.25 0.00 -1.25
3,897.0 91.20 268.00 2,592.7 -74.7 -1,522.2 1,523.0 5.20 2.81 4.38
3,929.0 91.00 270.60 2,592.0 -75.1 -1,554.2 1,555.0 8.15 -0.63 8.13

3,961.0 90.40 271.10 2,591.7 -74.7 -1,586.2 1,587.0 2.44 -1.88 1.56
3,992.0 90.20 271.10 2,591.5 -74.1 -1,617.2 1,618.0 0.65 -0.65 0.00

4,024.0 90.10 271.30 2,591.4 -73.4 -1,649.1 1,649.9 0.70 -0.31 0.63
4,056.0 90.20 271.00 2,591.3 -72.8 -1,681.1 1,681.9 0.99 0.31 -0.94
4,088.0 90.10 271.00 2,591.2 -72.2 -1,713.1 1,713.9 0.31 -0.31 0.00

4,120.0 89.60 270.50 2,591.3 -71.8 -1,745.1 1,745.9 2.21 -1.56 -1.56
4,152.0 89.20 270.20 2,591.7 -71.6 -1,777.1 1,777.9 1.56 -1.25 -0.94
4,184.0 90.30 270.40 2,591.8 -71.4 -1,809.1 1,809.9 3.49 3.44 0.63
4,216.0 90.70 270.40 2,591.5 -71.2 -1,841.1 1,841.9 1.25 1.25 0.00

4,247.0 91.30 270.40 2,591.0 -71.0 -1,872.1 1,872.9 1.94 1.94 0.00

4,279.0 91.50 270.50 2,590.2 -70.7 -1,904.1 1,904.9 0.70 0.63 0.31
4,311.0 91.40 270.40 2,589.4 -70.5 -1,936.1 1,936.8 0.44 -0.31 -0.31
4,343.0 91.60 270.80 2,588.5 -70.1 -1,968.1 1,968.8 1.40 0.63 1.25
4,375.0 91.70 271.10 2,587.6 -69.6 -2,000.1 2,000.8 0.99 0.31 0.94
4,406.0 91.50 270.40 2,586.8 -69.2 -2,031.1 2,031.8 2.35 -0.65 -2.26

4,438.0 89.90 270.40 2,586.4 -69.0 -2,063.1 2,063.8 5.00 •5.00 0.00

4,469.0 89.10 269.90 2,586.6 -68.9 -2,094.0 2,094.8 3.04 -2.58 -1.61
4,500.0 88.80 269.50 2,587.2 -69.1 -2,125.0 2,125.7 1.61 -0.97 -1.29
4,532.0 88.40 268.70 2,588.0 -69.6 -2,157.0 2,157.7 2.79 -1.25 -2.50
4,564.0 89.30 268.30 2,588.6 -70.4 -2,189.0 2,189.7 3.08 2.81 -1.25

4,596.0 89.60 268.30 2,588.9 -71.3 -2,221.0 2,221.7 0.94 0.94 0.00

4,628.0 90.20 268.00 2,589.0 -72.4 -2,253.0 2,253.7 2.10 1.88 -0.94
4,659.0 90.20 267.60 2,588.9 -73.6 -2,284.0 2,284.7 1.29 0.00 -1.29
4,691.0 89.90 267.50 2,588.9 -74.9 -2,315.9 2,316.7 0.99 -0.94 -0.31
4,722.0 89.50 267.90 2,589.0 -76.2 -2,346.9 2,347.7 1.82 -1.29 1.29

4,754.0 89.40 267.70 2,589.3 -77.4 -2,378.9 2,379.7 0.70 -0.31 -0.63
4,786.0 89.90 267.90 2,589.5 -78.6 -2,410.9 2,411.7 1.68 1.56 0.63
4,818.0 89.90 268.00 2,589.6 -79.8 -2,442.8 2,443.6 0.31 0.00 0.31
4,850.0 90.10 268.30 2,589.6 -80.8 -2,474.8 2,475.6 1.13 0.63 0.94
4,881.0 91.50 269.30 2,589.1 -81.5 -2,505.8 2,506.6 5.55 4.52 3.23

4,913.0 91.70 269.50 2,588.3 -81.8 -2,537.8 2,538.6 0.88 0.63 0.63
4,945.0 91.40 268.70 2,587.4 -82.3 -2,569.8 2,570.6 2.67 -0.94 -2.50
4,976.0 90.90 268.70 2,586.8 -83.0 -2,600.8 2,601.6 1.61 -1.61 0.00

5,008.0 90.90 268.50 2,586.3 -83.8 -2,632.7 2,633.6 0.62 0.00 -0.63
5,039.0 91.00 267.90 2,585.8 -84.8 -2,663.7 2,664.6 1.96 0.32 -1.94
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DDC
Survey Report

[Company: 
[Project:/ 't "
fsiterf ••■‘*',.4:;

I Well: = - 

jWellbpre:.

| Design:

Nadel & Gussman HEYCO, LLC

Eddy County, New Mexico (NAD83)

Sec 9, T18S, R26E
Iron Duke #2H

Wellbore #1
Wellbore #1

=. • Y^f^n****, V,'W‘ ...................................... I»|»«ia ...... I

Local Co-ordinate Reference: f Well Iron Duke #2H
TVD Reference:; .‘ j WELL @ 3349.0usft (Patriot #1)
MD Reference:’,-, «.*r?!V’ - tr; ’ <WELL @ 3349.0usft (Patriot #1)

North Reference: _ ' j Grid
Survey Calculation Method: "J Minimum Curvature

Database: ' i EDM 5000,1 Single User Db
■ ■— ■ 1 — - ■ -■* - .  ’ji nninM—^niii mi mu. i mu riiiiiMiM mn ■ •   mi.

[Survey

Measured,
t Depth inclination ^Azimuth

„ (usft) .; (i ''

'••■it.,-, Vertical,
Depth
(usft)

tStfaXZttSBSS’}

+N/-S
(usft)

Vertical Dogleg " Build * : Turn ...r, ;^
',:..+E/-W Section - Rate Rate ' ".Rate '

;(usft) ft't (usftr.:;^(Vi00usft) nibOusft) r/IOOusft) 1

5,070.0 91.10 268.20 2,585.2 -85.8 -2,694.7 2,695.6 1.02 0.32 0.97
5,101.0 91.40 268.60 2,584.5 -86.7 -2,725.7 2,726.6 1.61 0.97 1.29
5,132.0 91.70 269.00 2,583.7 -87.3 -2,756.7 2.757.5 1.61 0.97 1.29
5,163.0 91.90 269.40 2,582.7 -87.8 -2,787.6 2,788.5 1.44 0.65 1.29
5,193.0 90.40 270.00 2,582.1 -87.9 -2,817.6 2,818.5 5.38 -5.00 2.00

5,224.0 90.20 269.70 2,581.9 -88.0 -2,848.6 2,849.5 1.16 -0.65 -0.97
5,255.0 90.20 270.10 2,581.8 -88.1 -2,879.6 2,880.5 1.29 0.00 1.29
5,285.0 90.40 270.60 2,581.7 -87.9 -2,909.6 2,910.5 1.80 0.67 1.67
5,317.0 90.30 270.40 2,581.5 -87.6 -2,941.6 2,942.5 0.70 -0.31 -0.63
5,348.0 90.20 269.90 2,581.3 -87.5 -2,972.6 2,973.5 1.64 -0.32 -1.61

5,378.0 90.20 270.00 2,581.2 -87.5 -3,002.6 3,003.5 0.33 0.00 0.33
5,409.0 89.70 270.00 2,581.3 -87.5 -3,033.6 3,034.5 1.61 -1.61 0.00

5,440.0 89.50 269.70 2,581.5 -87.6 -3,064.6 3,065.5 1.16 -0.65 -0.97
5,471.0 90.20 270.10 2,581.6 -87.7 -3,095.6 3,096.5 2.60 2.26 1.29
5,502.0 90.20 270.00 2,581.4 -87.6 -3,126.6 3,127.5 0.32 0.00 -0.32

5,532.0 90.30 269.90 2,581.3 -87.7 -3,156.6 3,157.5 0.47 0.33 -0.33
5,563.0 90.60 270.30 2,581.1 -87.6 -3,187.6 3,188.5 1.61 0.97 1.29
5,594.0 90.60 270.40 2,580.7 -87.4 -3,218.6 3,219.5 0.32 0.00 0.32
5,625.0 90.90 271.00 2,580.3 -87.0 -3.249.6 3,250.5 2.16 0.97 1.94
5,655.0 91.80 271.00 2,579.6 -86.5 -3,279.6 3,280.4 3.00 3.00 0.00

5,687.0 92.20 270.50 2,578.5 -86.1 -3,311.6 3,312.4 2.00 1.25 -1.56
5,717.0 91.70 270.40 2,577.5 -85.9 -3,341.6 3,342.4 1.70 -1.67 -0.33
5,748.0 91.10 270.30 2,576.7 -85.7 -3,372.6 3,373.4 1.96 -1.94 -0.32
5,780.0 91.20 270.70 2,576.1 -85.4 -3,404.6 3,405.4 1.29 0.31 1.25
5,810.0 91.50 271.10 2,575.4 -84.9 -3,434.5 3,435.3 1.67 1.00 1.33

5,841.0 92.00 272.20 2,574.4 -84.0 -3,465.5 3,466.3 3.90 1.61 3.55
5,873.0 92.50 272.30 2,573.2 -82.8 -3,497.5 3,498.2 1.59 1.56 0.31
5,904.0 91.40 272.00 2,572.1 -81.6 -3,528.4 3,529.2 3.68 -3.55 -0.97
5,935.0 91.20 271.70 2,571.4 -80.6 -3,559.4 3,560.1 1.16 -0.65 -0.97
5,967.0 91.20 271.60 2,570.8 -79.7 -3,591.4 3,592.1 0.31 0.00 -0.31

5,997.0 91.10 272.00 2,570.2 -78.8 -3,621.4 3,622.1 1.37 -0.33 1.33
6,029.0 91.10 271.70 2,569.5 -77.7 -3,653.3 3,654.0 0.94 0.00 -0.94
6,061.0 91.40 271.70 2,568.8 -76.8 -3,685.3 3,686.0 0.94 0.94 0.00

6,092.0 91.70 271.50 2,568.0 -75.9 -3,716.3 3,717.0 1.16 0.97 -0.65
6,124.0 91.90 271.60 2,567.0 -75.0 -3,748.3 3,748.9 0.70 0.63 0.31

6,156.0 91.50 271.50 2,566.1 -74.2 -3,780.2 3,780.9 1.29 -1.25 -0.31
6,187.0 91.00 270.80 2,565.4 -73.6 -3,811.2 3,811.8 2.77 -1.61 -2.26
6,219.0 90.50 270.20 2,565.0 -73.3 -3,843.2 3,843.8 2.44 -1.56 -1.88

6,251.0 90.10 269.90 2,564.8 -73.3 -3,875.2 3,875.8 1.56 -1.25 -0.94
6,282.0 90.20 269.60 2,564.7 -73.4 -3,906.2 3,906.8 1.02 0.32 -0.97

6,314.0 90.30 269.40 2,564.6 -73.7 -3.938.2 3,938.8 0.70 0.31 -0.63
6,346.0 90.20 268.80 2,564.4 -74.2 -3,970.2 3,970.8 1.90 -0.31 -1.88

6,377.0 89.80 268.80 2,564.4 -74.8 -4,001.2 4,001.8 1.29 -1.29 0.00
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DDC
Survey Report

Company:-. ? i Nadel & Gussman HEYCO, LLC 
Project: >, ~ ':i j Eddy County, New Mexico (NAD83) 

Sec 9, T18S, R26E 

Well: J Iron Duke #2H
Wellbore: .Wellbore #1 
Design: ->!.,j Wellbore #1

Local Co-ordinate Reference: 
TVD Reference:/"' - -V " ‘ > 
MD Reference: , j -; -.'V-
North Reference:

Survey Calculation Method:,. 
Database: V,. "'f

J Well Iron Duke#2H 

| WELL @ 3349,0usft {Patriot #1)
'! WELL @ 3349,0usft (Patriot #1) 

j Grid
j Minimum Curvature 

j EDM 5000.1 Single User Db
imi rnniii. 'vrimf.eihh‘Miliv.mmiiu.-

Survey?-/ ^

Measured .. 
" ‘2:.: Depth

‘V:i (usft) :

4- ?
su&mt&rr.issoiT'ixc: •s/a-'/cgvr?.-?1-wax'*

Inclination

; / ' n •

Azimuth) .

n

'•Vertical 
Depth .;

• (usft) :

: +N/-S • J

(usft)

: +E/-W 

(usft)

Vertical / 
Section / ; 

r': (usft)«

: Dogleg 

, Rate —> 
(7100usft)

: ’ Build
Rate

(7100usft)

^furrv'1'’' ‘j

•) Rate-.
(7100usft) - ■

6.409.0 89.90 269.00 2,564.5 -75.4 -4,033.2 4,033.8 0.70 0.31 0.63
6.441.0 89.80 268.70 2.564.6 -76.1 -4,065.2 4,065.8 0.99 -0.31 -0.94

6.473.0 89.70 268.50 2,564.7 -76.9 -4,097.2 4,097.8 0.70 -0.31 -0.63
6,505.0 89.40 268.60 2.565.0 -77.7 -4,129.2 4,129.8 0.99 -0.94 0.31
6,537.0 90.20 268.30 2,565.1 -78.5 -4,161.2 4,161.8 2.67 2.50 -0.94
6,568.0 90.00 267.90 2,565.0 -79.6 -4,192.1 4,192.8 1.44 -0.65 -1.29
6,600.0 89.30 267.70 2,565.2 -80.8 -4,224.1 4,224.8 2.28 -2.19 -0.63

6,632.0 89.50 267.30 2,565.6 -82.2 -4,256.1 4,256.8 1.40 0.63 -1.25
6,664.0 89.80 267.40 2,565.8 -83.7 -4,288.1 4,288.8 0.99 0.94 0.31
6,696.0 89.50 267.70 2,566.0 -85.0 -4,320.0 4,320.7 1.33 -0.94 0.94
6,728.0 89.60 267.50 2,566.2 -86.4 -4,352.0 4,352.7 0.70 0.31 -0.63
6,759.0 89.20 267.20 2,566.5 -87.8 -4,383.0 4,383.7 1.61 -1.29 -0.97

6,791.0 89.10 266.90 2,567.0 -89.4 -4,414.9 4,415.7 0.99 -0.31 -0.94
6,823.0 89.10 267.10 2,567.5 -91.1 -4,446.9 4,447,7 0.62 0.00 0.63
6,855.0 88.80 267.00 2,568.1 -92.8 -4,478.8 4,479.6 0.99 -0.94 -0.31
6,887.0 88.70 266.80 2,568.8 -94.5 -4,510.8 4,511.6 0.70 -0.31 -0.63
6,919.0 88.70 266.50 2,569.5 , -96.4 -4.542.7 4,543.5 0.94 0.00 -0.94

TD @ 6975’MD/2571* TVD
6,975.0 88.70 266.50 2.570.8 -99.8 -4,598.6 4,599.5 0.00 0.00 0.00

Survey Annotations ":1 ^^

s" • ’!Measured V .Vertical/
:’-:i'" Vr Depth. i'I ,. Depth

vi-?1: >:r ■*«*(usft) ^ (usft) :

Local Coordinates -'1 
)*NI‘Si\ct ' :+E/-W. 

(usft)" : (usft) Comment

2,000.0 1,999.7 14.9 24.6 TIE IN @ 2000' MD / 2000' TVD
2,409.0 2,376.7 -1.0 -108.3 CROSSED HARD LINE @ 2409’ MD / 2377' TVD
6,975.0 2,570.8 -99.8 -4,598.6 TD @ 6975' MD / 2571' TVD

Checked By:  Approved By: Date:
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