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EN=RG=N

RESOURCES

PathFinder Energy Services
PathFinder X&Y Report

“Local Co-ordinate Reference:

Well Navajo Lake #102

Company: Energen Resources ~ A
Project: Navajo Lake TVD Reference: * KB @ 6197.0ft (AWS 222)
Site: Miller Mesa . o ) MD Reference: ‘KB @ 6197.0ft (AWS 222)
Well: Navajo Lake #102 " . o North Reference: "True
Wellbore: Lower Lateral Survey Calculation Method: Minimum Curvature
Design: Lower Lateral Database: 200316 NWDB
‘Projréct Navajo Lakem -
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 ! -
Site Position: Northing: 2,180,551.31 ft Latitude: 36° 59' 30.120 N
From: Lat/Long - Easting: 2,838,676.43 ft Longitude: 107° 26' 16.180 W
Position Uncertainty: 0.0ft Slot Radius: " Grid Convergence: 0.24 °
Well  Navajolake#toz T T - ]
Well Position +N/-S 0.01t Northing: 2,180,551.31 ft 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 0.0ft Waellhead Elevation: 6,182.0 ft Ground Levei: 6,182.01t
w\;\;;llbor.e - i.qwerv Lateral »m B ,
Magnetics Model Name Sample Date s ‘ﬁeéllnﬁ%fgp ,gl L Dip Angle Field Strength
L e e PO 0 : Sl
IGRF200510 12/12/2006 10.33 63.85 51,391
Design Lower Lateral » T
Audit Notes: '
Version: 1.0 Phase: ACTUAL Tie On Depth: 4,092.0
Vertical Section: Depth‘l—from‘ (T\(D) Lo +N/-S . +E/-W Direction
oY R (ft) ©)
. 0.0 0.0 0.0 180.42
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” -RG:/V PathFinder Energy Services

R E S_ 0 U R ( E S PathFinder X&Y Report
Company:-  Energen Resources B - Local Co-ordinate Reference Well Navajo Lake #102
Project: Navajo Lake ' S TVD Reference - KB @ 6197.0ft (AWS 222)
Site: Miller Mesa S . MD Reference: . KB @ 6197.0ft (AWS 222)
Waell: Navajo Lake #102 - B . North Reference: True
: Wellbore: Lower Lateral Coe . ) Survey Calculation Method:  Minimum Curvature
LQesIgn " Lower Lateral Lo . S - o Database N . 200316 NWDB
Survey Program Date 07/17/2007
From To' . ) ’ .o, S
(ft) . . (ft) Survey (Wellbore) ‘ o RN Tool Name Description
4400 4,092.0 Survey #1 (Motherbore) ~~ Pathfinder Pathfinder MWD
4,092.0 6,741.0 Survey #1 (Lower Lateral) Pathfinder Pathfinder MWD
Survey ) ‘ \ o )
MD Inc - Azi’ B . . TVD ) TVDSS _’ E N/S Ew V. Sec DlLeg Northing - Easting
) 0. oo 0 R 11/ I ,; (f) . 111) () (ft) (°/100ft) () _(f)
0.0 0.00 0.00 0.0 -6 197 0 0.0 0.0 0.0 0.00 2,180,551.31 2,838,676.43
Window
440.0 0.00 0.00 440.0 -5,757.0 0.0 0.0 0.0 0.00 2,180,561.31 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
594.0 0.88 9.36 594.0 -5,603.0 1.9 0.5 2.0 0.12 2,180,553.25 2,838,676.88
655.0 0.79 16.39 655.0 -5,542.0 2.8 0.7 29 0.22 2,180,554.11 2,838,677.07
715.0 0.88 19.82 715.0 -5,482.0 3.6 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 45 13 4.6 1.72 2,180,555.80 2,838,677.67
864.0 2.99 179.87 863.9 -5,333.1 2.8 1.3 -3.0 4.70 2,180,554.14 2,838,677.70
925.0 5.63 183.56 924.8 -5,272.2 -1.8 1.1 1.5 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 0.5 18.1 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 29.8 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 -1.8 442 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 61.5 4.32 2,180,489.60 2,838,672.40
1,289.0 19.87 191.56 1,278.8 -4,918.2 -81.4 -7.9 814 3.61 2,180,469.93 2,838,668.85
1,350.0 2225 . 190.68 1,335.7 -4,861.3 -102.9 -12.1 103.4 3.94 2,180,448.40 2,838,664.72
1,409.0 24.62 190.77 1,389.8 -4,807.2 -125.9 -16.5 126.8 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 1563.8 275 2,180,398.83 2,838,655.11
1,533.0 27.79 193.41 1,501.1 -4,695.9 -179.4 -28.2 181.5 2.70 2,180,371.82 2,838,649.03
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EN=RG=N

PathFinder Energy Services

RESOUR CES PathFinder X&Y Report

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

Waellbore: Lower Lateral Survey Calculation Method: Minimum Curvature

Design: Lower Lateral Database: . 200316 NWDB

sdrvey . - .

“MD Inc Azi VD, NIS EW V. Sec DlLeg Northing. Easting .-
ol o I | DO . R L R} R (c/100ft) L TR (P
1,595.0 29.72 194.29 1,555.5 -208.3 -35.3 2113 3.19 2,180,342.84 2,838,642.00
1,656.0 31.48 194.46 1,608.0 -238.4 -43.0 2423 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 -50.9 275.0 1.64 2,180,280.89 2,838,626.63
1,781.0 34.47 192.97 1,713.2 -4,483.8 -304.0 -58.9 309.6 3.38 2,180,247.08 2,838,618.84
1,844.0 37.20 193.41 1,764.2 -4,432.8 -339.9 -67.3 346.5 4.35 2,180,211.14 2,838,610.57
1,905.0 39.39 193.58 1,812.1 -4,384.9 -376.6 -76.1 384.2 3.59 2,180,174.35 2,838,601.90
1,967.0 41.24 193.93 1,859.4 -4,337.6 -415.6 -85.6 424.2 3.01 2,180,135.35 2,838,592.52
2,028.0 43.53 192.61 1,904.4 -4,292.6 -455.6 -95.1 465.3 4.03 2,180,085.29 2,838,583.26
2,091.0 46.43 191.39 1,949.0 -4,248.0 -499.2 -104.3 509.8 4.80 2,180,051.70 2,838,574.20
2,153.0 48.89 191.03 1,990.7 -4,206.3 -544.1 -113.2 555.6 3.99 2,180,006.71 2,838,565.48
2,217.0 52.14 190.24 2,031.4 -4,165.6 -592.7 -1223 605.0 5.17 2,179,958.13 2,838,556.57
2,280.0 55.31 191.12 2,068.7 -4,128.3 -642.6 -131.7 655.8 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 -141.9 708.4 4.19 2,179,856.53 2,838,537.43
2,406.0 61.91 190.86 2,134.9 -4,062.1 -747.7 -162.3 762.9 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 -162.5 819.3 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 -171.8 873.9 1.64 2,179,693.65 2,838,508.15
2,592.0 67.62 189.45 2,2127 -3,984.3 -914.1 .-181.5 931.8 2.56 2,179,636.50 2,838,498.70
2,654.0 68.24 189.01 2,235.9 -3,961.1 -970.8 -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 -217.6 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 1,274.8 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 1,332.8 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 1,390.5 0.79 2,179,182.20 2,838,433.22
3,151.0 66.13 188.13 2,425.8 -3,771.2 -1,425.2 -256.8 1,448.2 0.98 2,179,125.03 2,838,425.60
3,214.0 66.04 187.96 2,451.4 -3,745.6 -1,482.2 -264.8 1,505.7 0.29 2,179,067.98 2,838,417.78
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v

—— s — H H
— =RG=/V Patthdgr Energy Services
RESOURCES PathFinder X&Y Report
Company: Energen Resources ' R Local Co-ordinate Reference: ~ Well Navajo Lake #102
Project: - Navajo Lake o 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: Lower Lateral , : . Survey Calculation Method: Minimum Curvature
Design: Lower Lateral A Database: o 200316 NWDB
Survey
‘MD inc. . A . ‘D .- TvDSS NS - EW . V.Sec ‘DLeg ' Northing - - Easting
.. (), S b JORON 0 NSRRI 1) KA .+ NS AP | | B w. . . (°100ft) | e ()
3,277.0 66.04 188.48 2,477.0 -3,720.0 -1,539.2 -273.0 1,563.2 0.75 - 2,179,010.96 2,838,409.79
3,340.0 65.69 188.92 2,502.7 -3,694.3 -1,596.1 -281.7 1,620.7 0.85 2,178,954.10 2,838,401.33
3,402.0 66.74 189.89 2,521.7 -3,669.3 -1,652.0 -291.0 1,677.4 222 2,178,898.09 2,838,392.29
3,465.0 66.83 190.86 2,552.6 -3,6444 -+ =1,709.0 -301.4 1,736.3 1.42 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 1,793.2 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 1,852.1 1.38 2,178,726.64 2,838,358.94
3,654.0 67.80 192.79 2,626.3 -3,570.7 -1,879.2 -337.6 1,909.3 1.21 2,178,670.73 2,838,346.62
3,717.0 67.88 193.49 2,650.0 -3,647.0 -1,936.0 -350.9 1,967.5 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 2,026.0 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 2,082.6 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 2,140.9 1.57 2,178,445.45 2,838,290.78
3,967.0 68.15 194.37 2,742.5 -3,454.5 -2,160.9 -408.9 2,199.2 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 2,256.6 0.87 2,178,333.03 2,838,262.29
4,0920 - 67.36 195.43 2,789.8 -3,407.2 -2,272.8 -438.5 2,314.6 115 2,178,276.75 2,838,247.33
4,105.6 68.97 195.75 2,794.8 -3,402.2 -2,284.9 -441.9 2,327.1 12.06 2,178,264.62 2,838,244.00
KOP @ 4105°' MD .
4,218.0 82.31 198.24 2,822.7 -3,374.3 -2,388.8 4738 2,435.1 12.06 2,178,160.58 2,838,212.60
4,249.0 84.68 198.24 2,826.2 -3,370.8 -2,418.0 -483.4 2,465.6 7.65 2,178,131.29 2,838,203.08
4,253.8 85.00 198.00 2,826.6 -3,370.4 -2,422.5 -484.9 2,470.3 8.31 2,178,126.77 2,838,201.62
Land Curve-LL ’
4,308.0 88.64 195.34 2,829.6 -3,367.4 -2,474.4 -500.4 2,524.1 8.31 2,178,074.84 2,838,186.31
4,368.0 91.89 194.02 2,829.3 -3,367.7 -2,532.4 -515.6 2,583.9 5.85 2,178,016.75 2,838,171.35
4,431.0 92.07 192.53 2,827.2 -3,369.8 -2,593.7 -530.1 2,646.8 2.38 2,177,955.41 2,838,157.14
4,494.0 90.75 192.70 2,825.6 -3,3714 . -2,655.2 -543.8 2,709.7 2.1 2,177,893.90 2,838,143.65
4,558.0 88.99 192.97 2,825.8 -3,371.2 -2,717.6 -558.0 2,773.7 2.78 2,177,831.44 2,838,129.69
4,623.0 89.78 193.41 2,826.5 -3,370.5 -2,780.9 -672.9 2,838.6 1.39 2,177,768.10 2,838,116.12
4,686.0 89.34 192.35 2,826.9 -3,370.1 -2,842.3 -586.9 2,901.5 1.82 2,177,706.63 2,838,101.33

07/17/2007 1:48:06PM Page 5 COMPASS 2003.16 Build 42



 ENERGEN

RESOURCES

PathFinder Energy Services

PathFinder X&Y Report

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: Lower Lateral Survey Calculation Method: Minimum Curvature

Design: Lower Lateral Database:. : 200316 NwWDB

Survey

MD inc . Azi ND 'T"vnhs\s:: "NIS EW V. Sec . DLeg Northing Easting.
- () ) . L0 101 A Ry (ft) , (f) .. (P1o0fY) omoo e ()

4,750.0 89.16 192.26 2,827.8 -3,369.2 -2,904.8 -600.6 2,965.5 0.31 2,177,644.05 2,838,087.96
4813.0 90.13 193.05 2,828.2 -3,368.8 -2,966.3 -614.4 3,028.5 1.99 2,177,582.52 2,838,074.41
4,877.0 88.81 194.02 2,828.8 -3,368.2 -3,028.5 -629.3 3,0924 2.56 2,177,520.24 2,838,059.69
4,940.0 89.34 193.32 2,829.8 -3,367.2 -3,089.7 -644.2 3,1556.2 1.39 2,177,458.97 2,838,045.06
5,003.0 89.87 190.59 2,830.2 -3,366.8 -3,151.3 -657.3 3,218.2 4.41 2,177,397.29 2,838,032.27
5,067.0 89.69 190.95 2,830.5 -3,366.5 -3,214.2 -669.2 3,282.2 0.63 2,177,334.37 2,838,020.57
5,131.0 89.69 188.84 2,830.8 -3,366.2 -3,277.2 -680.2 3,346.2 3.30 2,177,271.28 2,838,009.83
5,195.0 90.66 188.13 2,830.6 -3,366.4 -3,340.5 -689.7 3.410.2 1.88 2,177,207.95 2,838,000.65
5,258.0 90.66 187.08 2,829.9 -3,367.1 -3,403.0 -698.0 3,4731 1.67 2,177,145.47 2,837,992.58
5,322.0 90.66 186.64 2,829.1 -3,367.9 -3,466.5 -705.7 3,637.0 0.69 2,177,081.90 2,837,985.20
5,385.0 90.13 187.17 2,828.7 -3,368.3 -3,529.0 -713.2 3,599.8 1.19 2,177,019.33 2,837,977.88
5,448.0 89.25 187.34 2,829.0 -3,368.0 ¢ -3,591.5 -721.2 3,662.7 1.42 2,176,956.81 2,837,970.19
5,509.0 89.69 188.04 2,829.6 -3,367.4 -3,652.0 -729.3 3,723.7 1.36 2,176,896.32 2,837,962.28
’ 5,573.0 88.72 189.10 2,830.5 -3,366.5 -3,715.3 -738.9 3,787.6 2.24 2,176,833.01 2,837,953.00
5,637.0 88.55 189.19 2,832.0 -3,365.0 -3,778.4 -749.0 3,851.6 0.30 2,176,769.80 2,837,943.10
5,701.0 90.22 189.89 2,832.7 -3,364.3 -3,841.5 -759.7 3,915.6 . 283 2,176,706.64 2,837,932.75
5,765.0 88.90 190.07 2,833.2 -3,363.8 -3,904.6 -770.7 3,979.6 2.08 2,176,643.57 2,837,921.92
5,828.0 86.44 187.08 2,835.8 -3,361.2 -3,966.8 -780.1 4,0425 6.14 2,176,581.30 2,837,912.80
5,892.0 89.08 187.80 2,838.3 -3,358.7 -4,030.2 -788.4 4,106.3 4.28 2,176,517.86 2,837,904.78
5,955.0 89.52 188.57 2,839.0 -3,358.0 -4,092.6 -797.4 4,169.3 1.41 2,176,455.47 2,837,896.07
6,019.0 89.87 188.13 2,839.4 -3,357.6 -4,155.9 -806.7 4,233.2 0.88 2,176,392.11 2,837,887.04
6,082.0 89.52 188.13 2,839.7 -3,357.3 -4,218.2 -815.6 4,296.2 0.56 2,176,329.71 2,837,878.39
6,146.0 88.99 188.31 2,840.5 -3,356.5 -4,281.6 -824.7 4,360.1 0.87 2,176,266.33 2,837,869.51
6,209.0 89.43 188.75 2,841.4 -3,355.6 -4,343.9 -834.1 4,423.1 0.99 2,176,204.00 2,837,860.42
6,272.0 88.20 188.40 2,842.7 -3,354.3 -4,406.2 -843.5 4,486.0 2.03 2,176,141.68 2,837,851.29
6,336.0 89.78 187.96 2,843.8 -3,3563.2 -4,469.5 -852.6 4,550.0 2.56 2,176,078.31 2,837,842.45
6,400.0 90.48 187.96 2,843.7 -3,353.3 -4,532.8 -861.4 4,613.9 1.09 2,176,014.89 2,837,833.85
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PathFinder Energy Services
PathFinder X&Y Report

Local Co-ordinate Refe}once:

ERVICES..

ol

Company: Energen Resources Well Navajo Lake #102
Project: Navajo Lake TVD Reference: KB @ 6197.0ft (AWS 222)
Site: Miiler Mesa MD Reference: KB @ 6197.0ft (AWS 222)
Well: Navajo Lake #102 North Reference: True
Wellbore: Lower Lateral Survey Calculation Method: Minimum Curvature
Design: Lower Lateral Database: 200316 NWDB
Survey ‘
MD Inc A TWD 'TVDSS . N/S EW V. Sec Dleg . Northing . - Easting
" . P & T & TR {1 J8 ) L ® (ft) _ (roofy .
6,464.0 88.81 188.13 2,844 .1 -3,352.9 -4,596.2 -870.4 4,677.9 2.62 2,175,951.48 2,837,825.16
6,528.0 88.99 188.22 2,845.3 -3,351.7 -4,659.6 -879.5 4,741.8 0.31 2,175,888.11 2,837,816.32
6,592.0 86.44 187.96 2,847.9 -3,349.1 -4,722.9 -888.5 4,805.7 4.00 2,175,824.76 2,837,807.58
6,655.0 88.90 187.96 2,850.4 -3,346.6 -4,785.2 -897.2 4,868.6 3.90 2,175,762.39 2,837,799.13
6,697.0 88.46 187.78 2,851.4 -3,345.6 -4,826.8 -903.0 4,910.5 1.13 2,175,720.77 2,837,793.55
6,741.0 88.46 187.78 2,852.6 -3,344.4 -4,870.4 -908.9 4,954.5 0.00 2,175,677.17 2,837,787.78
TD Lower Lateral /
Targets
Target Name ] o L
- hit/miss tgrget . Dip Angle Dip Dir. Cen TVD . fNI,—S ' +E/-W Northing Easting
~ -Shape R IR o NOUNERTRIIN () B L (ft). () ) . Latitude Longitude
TD Lower Lateral 0.00 0.24 2,824.0 -6,033.4 -1,111.4 2,174,513.34 2,837,590.12 36° 58'30.461 N 107° 26'28.877 W
- actual wellpath misses by 1180.8ft at 674 1.0ft MD (2852.6 TVD, -4870.4 N, -908.9 E)
- Point
KOP @ 4105' MD 0.00 0.24 2,795.0 -2,284.9 -441.9 2,178,264.59 2,838,244.03 36°59'7.527 N 107° 26' 20.627 W
- actual wellpath hits target
- Point
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)
Land Curve-LL 0.00 0.24 2,824.0 -2,424.0 -480.6 2,178,125.33 2,838,205.91 36°59'6.151 N 107°26'21.104 W
- actual wellpath misses by 5.2ft at 4253.6ft MD (2826.6 TVD, -2422.4 N, -484.8 E)
- Point
Checked By: Approved By: Date:
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