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Rig Name:
WS EW Northing Easting Latittude
00 00 218085131 283867643 36" 50" 30.420N
WELLBORE TARGET DETAILS (MAP CO-ORDINATES)

Namg ™ WS W orthing Easting
Drill Window 00 00 00  2180551.31  2838676.43
KOP @ 550' 5500 00 00 218055131 263387643
Bulld Section 21540 860 4813 217956481 283849923
Hold to Drlll Window 27270 2140.8 3036 217840881  2838294.73
Hold to TO 8750 24393 484 217811021 283823813

Project: Navajo Lake

Site: Miller Mesa
Well: Navajo Lake #102

Wellbore: Motherbore

Design: Motherbore (Navajo Lake #102/Motherbore)

WELL DETAILS: Navajo Lake #102

Ground Elevation:: 8182.0
RKB Elevation: KB @ 6197.0ft (AWS 222)
AWS 222

True Vertical Depth (100

LR

Longitude
107°26' 151860 W

Twm

Slot

Shape
Rectangle (Sides: L3994.0 W1299.0)
Point

Point
Paint
Point

1000 1100 1200 1300

Vertical Section at 181.38° (100 ft/in)

1400 1500 1800 1700 1800

1900 2000 2

Azimuths to True North
Magnatic North: 10.33°

Magnetic Field
Strength: 51381.4snT

uin} 002) i«)uéom(-pmm-is
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COMPANY DETAILS: Energen Resources

Farmington Fleid Office
Drilling and Operations.

Caiculation Method: Minimum Curvature
Error S
ch 3D

losest Approa
Error Surface: Elliptical Conic
Warmning Method: Error Ratio

PROJECT DETAILS: Navajo Lake

Geodetic System: US State Plane 1983
Datum: North Amarican Datum 1883
Ellipsoid: GRS 1980
Zone: New Mexico Western Zone

System Datum: Mean Sea Leve!
Local North: True

Design: (Navajo Lak

Croeated By: MattRouth  Date: 13:45, July 17 2007
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PathFinder Energy Services
PathFinder X&Y Report

Local Co-ordinate Reference:

Well Navajo Lake #102

Company: Energen Resources

.Project: Navajo Lake TVD Reference:’ KB @ 6197.0ft (AWS 222)

Site: Miller Mesa MD Reference: KB @ 6197.0ft (AWS 222)

Well: Navajo Lake #102 North Reference: True

Waellbore: Motherbore . Survey Calculation Method: Minimum Curvature

Design: Motherbore N Database: 200316 NWDB

Pro]éét ' ' Navajo Lake N )

Map System: US State Plane 1983 System Datum: Mean Sea Level

Geo Datum: North American Datum 1983

Map Zone: New Mexico Western Zone

Site " Miller Mesa s T

Site Position: Northing: 2,180,551.31 ¢ Latitude: 36°59'30.120 N

From: Lat/Long Easting: 2,838,676.43 ft Longitude: 107° 26' 15.180 W
Position Uncertainty: 001t Slot Radius: " Grid Convergence: B 024 °
‘Well T V’Nav‘a)jo Lauke“#jﬁi, ' _4 ’ . o ) o ) ” T
Well Position +N/-S 0.0 ft Northing: 2,180,551.31ft Latitude: 36°59'30.120 N

+E/W 0.0 ft Easting: 2,838,676.43 ft Longitude: 107° 26' 15.180 W

Position Uncertainty 0.0 ft Woellhead Elevation: 6,182.0ft Ground Level: 6,182.0ft
’”Wnllibog'e‘ AAAAA Motherbore _ . B N -

Magnetics Model Name CoL Samble’"D‘ate ' Dip Angle Field Strength -

S R R ) (nT)- (
IGRF200510 12/12/2006 63.85 51,391

'Desl‘g‘r'[ Motherbore B - .

Audit Notes:

Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0

Vertical Section: Depth From (TVD) - +NIS +EI-W Direction

R I G R ) ©)

o 00 oo 0.0 191.38

Survey Program Date 07/13/2007

From To - . .
{ft) {ft) Survey (Wellbore) Tool Name Dasgrlpﬂon
4400 4,365.0 Survey #1 (Motherbore) Pathfinder Pathfinder MWD
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ENERG:_N PathFinder Energy Services
RES o0 s PathFinder X&Y Report

- Company: Energen Resources » ) " Locél Co-ordinate Rvefergnqe: Well Navajo Lake #102

Project: Navajo Lake 7 : . : TVD Reference: KB @ 6197.0ft (AWS 222)
Site: . Miller Mesa ' : - MD Reference: - © KB @ 6197.0ft (AWS 222)
.Well: Navajo Lake #102 o North Reference: ’ True
Wellbore: Motherbore E L Survey Calculation Method: Minimum Curvature
Design: Motherbore . i ) Database: . 200316 NWDB
Survay »
MD “Inc . EW V.Sec .  'DlLeg - Northing .  Easting
Af). S ) ey e L T B
00 0.0 0.0 0.00 2,180,551.31 2,838,676.43
Drill Window
440.0 0.00 0.00 4400 -5,757.0 0.0 0.0 0.0 0.00 2,180,551.31 2,838,676.43
473.0 0.79 16.66 473.0 -5,724.0 0:2 0.1 0.2 2.39 2,180,551.53 2,838,676.50
550.0 0.85 11.83 550.0 -5,647.0 1.3 03 -1.3 0.12 2,180,552.59 2,838,676.76
KOP @ 550" TVD
594.0 0.88 9.36 §94.0 -5,603.0 19 05 -2.0 0.12 2,180,553.25 2,838,676.88
655.0 0.79 16.39 655.0 i -5,542.0 28 0.7 29 0.22 2,180,554.11 2,838,677.07
715.0 - 088 19.82 715.0 -5,482.0 36 0.9 -3.7 0.17 2,180,554.94 2,838,677.34
7420 0.97 18.68 742.0 -5,455.0 4.0 1.1 4.2 0.34 2,180,555.36 2,838,677.48
802.0 0.09 149.55 802.0 -5,395.0 4.5 1.3 -4.6 1.72 2,180,555.80 2,838,677.67
864.0 299 179.87 863.9 -5,333.1 28 13 -3.0 470 2,180,554.14 2,838,677.70
925.0 5.63 183.56 924.8 -5,272.2 -1.8 1.1 15 4.35 2,180,549.56 2,838,677.54
986.0 7.83 181.01 985.3 -5,211.7 -8.9 0.8 8.6 3.64 2,180,542.42 2,838,677.31
1,047.0 10.29 182.33 1,045.6 -5,151.4 -18.5 05 18.0 4.05 2,180,532.82 2,838,677.05
1,106.0 12.66 185.32 1,103.4 -5,093.6 -30.2 -0.3 29.7 4.14 2,180,521.11 2,838,676.29
1,166.0 15.21 186.90 1,161.6 -5,035.4 -44.6 -1.8 44.0 4.30 2,180,506.74 2,838,674.79
1,227.0 17.76 189.27 1,220.1 -4,976.9 -61.7 4.3 613 4.32 2,180,489.60 2,838,672.40
1,289.0 19.87 191.56 . 1,278.8 -4,918.2 -814 -7.9 813 3.61 2,180,469.93 2,838,668.85
1,350.0 22.25 190.68 1,335.7 -4,861.3 -102.9 -121 103.2 3.94 2,180,448.40 2,838,664.72
_ 14080 24.62 190.77 1,389.8 -4,807.2 -125.9 -16.5 126.7 4.02 2,180,425.33 2,838,660.45
1,472.0 26.20 ) 192.44 1,446.7 -4,750.3 -152.4 -22.0 153.7 2.75 2,180,398.83 2,838,655.11
1,533.0 27.79 193.41 1,501.1 -4,695.9 -1794 -28.2 1814 2.70 2,180,371.82 2,838,649.03
1,595.0 29.72 194.29 1,665.5 -4,641.5 -208.3 -35.3 2112 i 3.19 2,180,342.84 2,838,642.00
1,656.0 31.48 194.46 1,608.0 -4,589.0 -238.4 -430 2422 2.89 2,180,312.73 2,838,634.42
1,718.0 32.36 193.49 { 1,660.6 -4,536.4 -270.2 -50.9 2749 1.64 2,180,280.89 2,838,626.63
1,781.0 3447 192.97 1,713.2 -4,483.8 -304.0 -58.9 309.6 3.38 2,180,247.08 2,838,618.84

07/17/2007 1:38:44PM Page 3 ™ COMPASS 2003.16 Build 42
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PathFinder Energy Services
PathFinder X&Y Report

PATHYINDER
SENERGY:SERVICES

Company: Energen Resources Local Co-ordinate Reference: ~ Well Navajo Lake #102
_ Project: Navajo Lake TVD Reference: KB @ 6197.0ft (AWS 222)
Site:’ Miller Mesa MD Reference: KB @ 6197.0ft (AWS 222)
Well: Navajo Lake #102 North Reference: True
Wellbore: Motherbore Survey Calculation Method: Minimum Curvature
-Design: Motherbore Database:’ 200316 NWDB
')Survwe‘y
mMD Inc Azl NS, EW . V. Sec DLeg Northing . Easfing. '
s O O B L F L) (°r1ooft) ), )
1,844.0 37.20 193.41 T -3399 -67.3 346.5 4.35 2,180,211.14 2,838,610.57
1,905.0 39.39 193.58 1,8121 -4,384.9 -376.6 -76.1 3843 _ 3.59 2,180,174.35 2,838,601.90
1,967.0 4124 193.93 1,859.4 -4,337.6 -415.6 -85.6 424.3 3.01 2,180,135.35 2,838,592.52
2,028.0 43.53 192.61 1,804.4 -4,292.6 -455.6 -95.1 465.4 4.03 2,180,095.29 2,838,583.26
2,091.0 46.43 191.39 1,949.0 -4,248.0 -499.2 -104.3 510.0 4.80 2,180,051.70 2,838,574.20
B 2,153.0 48.89 191.03 1,990.7 -4,206.3 -544.1 -113.2 555.8 3.99 2,180,006.71 2,838,565.48
2,217.0 52.14 190.24 2,0314 -4,165.6 -592.7 -122.3 605.2 517 2,179,958.13 2,838,556.57
2,280.0 55.31 191.12 2,068.7 4,128.3 -642.6 -1317 655.9 5.16 2,179,908.19 2,838,547.36
2,343.0 57.95 191.12 2,103.4 -4,093.6 -694.2 -1419 708.5 4.19 2,179,856.53 2,838,537.43
2,406.0 61.91 1980.86 2,1349 -4,062.1 -747.7 -152.3 763.1 6.30 2,179,802.97 2,838,527.26
2,469.0 65.07 189.98 2,163.0 -4,034.0 -803.1 -162.5 819.4 5.17 2,179,747.49 2,838,517.30
2,529.0 66.04 189.80 2,187.9 -4,009.1" -857.0 - 171.8 874.0 1.64 2,179,693.65 2,838,508.15
2,592.0 67.62 189.45 2,2127 -3,984.3 -914.1 -181.5 931.9 2.56 2,179,636.50 2,838,498.70
26357 68.06 189.14 2,229.1 -3,967.9 -954.0 -188.1 972.3 1.20 2,179,596.54 2,838,492.33
Bulld Section
2,654.0 68.24 189.01 2,235.9 -3,961.1 -870.8 -190.7 989.3 1.20 2,179,579.75 2,838,489.72
2,717.0 68.32 189.10 2,259.3 -3,937.7 -1,028.6 -200.0 1,047.8 0.18 2,179,521.92 2,838,480.75
2,779.0 68.32 188.75 2,282.2 -3,914.8 -1,085.5 -208.9 1,105.4 0.52 2,179,464.96 2,838,472.05
2,840.0 68.32 188.92 2,304.7 -3,892.3 -1,141.5 2176 1,162.0 0.26 2,179,408.92 2,838,463.58
2,900.0 67.71 187.96 2,327.2 -3,869.8 -1,196.5 -225.8 1,217.6 1.80 2,179,353.85 2,838,455.64
2,962.0 67.27 187.52 2,350.9 -3,846.1 -1,253.3 -233.5 1,274.7 0.97 2,179,297.06 2,838,448/16
3,025.0 66.83 187.78 2,375.5 -3,821.5 -1,310.8 -241.2 1,332.6 0.80 2,179,239.54 2,838,440.68
3,088.0 66.39 187.52 2,400.5 -3,796.5 -1,368.1 -248.9 1,390.3 0.79 2,179,182.20 2,838,433.22
3,151.0 66.13 188.13 2,4258 -3,771.2 -1,425.2 -256.8 1,447.9 0.98 2,179,125.03 2,838,425.60
3,214.0 66.04 187.96 2,4514 -3,745.6 -1,482.2 -264.8 1,505.4 0.29 2,179,067.98 2,838,417.78
3,277.0 7 66.04 188.48 24770 -3,720.0 -1,639.2 -273.0 1,562.8 0.75 2,179,010.96 2,838,409.79
3,340.0 65.69 188.92 2,502.7 -3,694.3 -1,696.1 -2817 1,620.3 0.85 2,178,954.10 2,838,401.33

07/17/2007 1:38:44PM
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PathFinder X&Y Report 7 o z ]
4ENERGY;SERVICES':
Company: Energen Resources Local Co-ordinate Reference: = Well Navajo Lake #102
Project: Navajo Lake TVD Reference: KB @ 6197.0ft (AWS 222)
Site: Miller Mesa MD Reference: KB @ 6197.0ft (AWS 222)
Well: Navajo Lake #102 North Reference: True
Wellbore: Motherbore Survey Calculation Method: Minimum Curvature
Design: Motherbore Database: . 200316 NWDB
Survey R
MD . Inc Al TTD ¢ NS EW V.Sec DLeg Northing. .- . Easting
RO .\ DRI & SRR t) ISR (L) S RN ¢ | | I LRy (v400ft) N L PR . R
3,402.0 66.74 189.89 2,521.7 -1,652.0 -291.0 1,677.0 222 2,178,898.09 2,838,392.29
3,465.0 66.83 190.86 2,552.6 . -1,709.0 -301.4 1,734.9 142 2,178,841.09 2,838,382.10
3,528.0 66.74 191.65 2,577.4 -3,619.6 -1,765.8 -312.7 1,792.8 1.16 2,178,784.26 2,838,371.03
3,592.0 67.09 192.53 2,602.5 -3,594.5 -1,823.3 -325.1 1,851.6 1.38 2,178,726.64 2,838,358.94
3,654.0 67.80 192.79 2,626.3 -3,5670.7 -1,879.2 -337.6 1,908.9 1.21 2,178,670.73 2,838,346.62
3,717.0 67.88 193.49 2,650.0 -3,547.0 -1,936.0 -350.9 1,967.2 1.04 2,178,613.85 2,838,333.60
3,780.0 68.85 194.29 2,673.3 -3,623.7 -1,992.9 -364.9 2,025.7 1.94 2,178,556.95 2,838,319.77
3,841.0 68.06 195.34 2,695.7 -3,501.3 -2,047.7 -379.5 2,082.3 2.06 2,178,502.04 2,838,305.49
3,904.0 68.24 194.29 2,719.1 -3,477.9 -2,104.2 -394.4 2,140.7 1.57 2,178,445.45 2,838,290.78
3,939.7 68.19 194.34 2,732.4 -3,464.6 -2,136.4 -402.6 2,173.8 0.19 2,178,413.29 2,838,282.72
Hold to Drill Window )
3,967.0 68.15 194.37 2,742.5 -3,454.5 -2,160.9 -408.9 2,199.1 0.19 2,178,388.71 2,838,276.54
4,029.0 67.80 194.81 2,765.8 -3,431.2 -2,216.5 4234 2,256.5 0.87 2,178,333.03 2,838,262.29
4,092.0 67.36 195.43 2,789.8 -3.407.2 -2,272.8 -438.5 2,3146 1.15 2,178,276.75 2,838,247.33
4,154.0 67.09 196.04 2,813.8 -3,383.2 -2,327.8 -454.1 2,371.6 1.01 2,178,221.66 2,838,232.06
4,216.0 66.48 195.87 2,838.2 -3,358.8 -2,382.6 -469.7 2,4284 1.02 2,178,166.81 -2,838,216.63
4,275.4 66.83 195.52 2,861.8 -3,335.2 -2,435.1 -484.5 2,482.8 0.81 2,178,114.22 2,838,202.09
Hoid to TD
4,305.0 67.01 195.34 2,873.4 -3,323.6 -2,461.3 4917 2,510.0 0.81 2,178,087.97 2,838,194.96
4,365.0 67.01 195.34 2,896.8 -3,300.2 -2,514.6 -506.3 2,565.1 0.00 2,178,034.64 2,838,180.57
07/17/2007 1:38:44PM Page 5 COMPASS 2003.16 Build 42
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PathFinder Energy Services
PathFinder X&Y Report

Well Navajo Lake #102

Company: Energen Resources Local Co-g:;rdlnate Reference:

Project: Navajo Lake TVD Reference: © KB @ 6197.0ft (AWS 222)

Site: Miller Mesa . MD Reference: KB @ 6197.0ft (AWS 222)

 Well: ~ Navajo Lake #102 North Reference: True
. Waelibore: Motherbore Survey Caiculation Method: Minimum Curvature

Design: Motherbore Database: 200316 NWDB

Targets

Target Name : : R . .
- hit/miss target Dip Angle Dip Dir. .- TVD +N/S +E/-W Northing Easting .

~cShape . - . O N RN (1 A {f) Af) . ) . . lLatitude . Longitude,

Build Section 0.00 - 0.24 54.0 -986.0 -181.3 2,179,564.61 2,838,499.23 36°59'20.371N 107° 26" 17.415W
- actual wellpath misses by 81.9ft at 2636.0ft MD (2229.3 TVD, -954 3N, -188.1 E)
- Point

Drill Window 0.00 0.24 0.0 0.0 0.0 2,180,551.31 2,838,676.43 36°59'30.120 N 107° 26' 15.180 W
- actual wellpath hits target
- Rectangle (sides W3,994.0 H1,299.0 D0.0)

KOP @ 550' TVD 0.24 550.0 0.0 0.0 2,180,551.31 2,838,676.43 36°59'30.120 N 107° 26' 15.180 W
- actual wellpath misses by 1. 3ft at 550 Oft MD (550.0 TVD, 1.3 N, 0.3 E)
- Point

Hold to Drill Window 0.0l 2,727.0 -2,140.9 -393.6 2,178,408.81 2,838,291.73 36°59'8.951N  107° 26' 20.032 W
- |z;ctual wellpath misses by 11.4ft at 3939.7ft MD (2732 4 TVD, -2136.4 N, -402.6 E)
- Point

Hold to TD 0.00 0.24 2,875.0 -2,439.3 -448.4 2,178,110.21 2,838,238.13 36°59'6.000N 107° 26'20.707 W
- actual wellpath misses by 38.6ft at 4275.5ft MD (2861.8 TVD, -2435.1 N, -484.5 E)
- Point

LChecked By:

Approved By:

Date: ‘ J

07/17/2007 1:38:44PM
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