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WELL DETAILS: San Juan 32-5 Unit #110
- - - - - Ground Level. 6322.0
+N/-S+E/-W Northin Easting Latittude Longitude
- - - R e e e s 0.0 0.0 2170581.42 1293873.65 36°57'32.940N 107°26'10.032 W
S o o T
| A"
PN S [ - - P R DO Azimuths to True NortH
Magnetic North: 10.22
Magnetic Field
- IS - I T - I Strength: 51296.55n1i
B R R ~ B S P B B Dip Angle: 63.81
Date: 9/25/200%
-E Model: IGRF20051(
"1 Sdrvey: OH (San Juan 32-5 Unit #110/San Juan 32-5 Unit #110 §
- Tig'into Gyro Surveys ’ .
\, . Created By: Nate BinghamDate: 15:37, October 20 2007
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Pathfinder Energy Services

End of Well Survey

PATHEINDER

ENERGY SERVICES

Company:.-  |Energen Resources “Ttocal Co-o'r’i;i*r'i‘a‘ie"i'géfe}éﬁce: " |Well San Juan 32-5 Unit #110 S
Projéect: - 1SJBR-S22, T32N, R6W TVD Referénce: ~.* IW @ 6337.0ft (AWS #289) {
 Site: . 3Eu| Canyon |* MD Reference: iW @ 6337.0ft (AWS #289) i
Well:” ESan Juan 32-5 Unit #110 j Norih Referente: . 1True :
Wellbore ggSan Juan 32-5 Unit #110 ST Survey Calculatlon Method “ IMinimum Curvature \
Design: . ffSan Juan 32-5 Unit #110 ST Database: _, ° o e ’ }EDM 2003.16 Single User Db JS
Project i . . ~* ‘[ SJBR-§27, T3N, R6W _ o i
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: New Mexico Central Zone
f'Sit\e'}, i, - % Eul Canyon T o . i
' Site Position: Northing: 2,170,581.42 ft Latitude: 36°57' 32.940 N f
' From: Lat/Long Easting: 1,293,873.65 ft Longitude: 107° 26' 10.032 W .
' Position Uncertainty: 00 ft Slot Radius: " Grid Convergence: -0.71 °
A '7‘ e e - It = o e 1
r(\I!I‘ell Cee Lt p {:S;an Juan 32-5 Unit #110 . 1«!
' Well Position +N/-S 0.0 ft Northing: 2,170,581.42 ft Latitude: 36° 57'32.940 N
+E/-W 00 ft Easting: 1,293,873.65 ft Longitude: 107° 26' 10.032 W
. Position Uncertainty 0.0 ft Wellhead Elevation: 6,322.0 ft Ground Level: 6,322.0 ft
1
{Wellbore - "(San Juan 32-5 Unit #110 ST T
i -
M‘agﬁetics . l\-ﬂodeI'N:arhe" h L 7 Sample Date Declmatlon ..~D|p Angle L Field Strength - . i
el LT ) O, s 1), el
IGRF200510 9/25/2007 10.22 63.81 51 ,296 .
%Désigh . San Juan 32-5 Unit #110 ST — . N‘_?
- Audit Notes:
! Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vga”rtiqal Section: - " Depth From (TVD) +N/-S - +EIW . . Dlrectlon TV N . ) *
SHE L) (tt) () - KGR oy oos
; 0.0 0.0 0.0 32275 5
Survey Program B . ‘ Qéte 10/20/2007 . T o
. To ' : ‘4‘ . T Lo F
f o, *{ft) Survey (Wellbore) Tool Name " Descrlptnon . .»f,‘ N
100.0 2,659.0 Gyro Survey (San Juan 32—5 Unit #110 ST  Pathfinder Pathf nder MWD '
2,717.0 5,731.0 OH (San Juan 32-5 Unit #110 ST) Pathfinder Pathfinder MWD
. AE . TWD NS EW . Dleg..
SERE O IR {1 (ft) (ft) S (e1eof)
340.46 2,658.6 19.7 -21.2 0.00 285
"Tie into Gyro Surveys ’ .
12,7170 2.59 307.08 2,716.5 21.2 -22.5 272 30.5 |
2,725.0 2.63 303.89 2,7245 214 -22.8 1.88 309 '
£ 2,764.0 15.39 304.24 2,763.0 249 -27.8 32.72 36.6
2,793.0 24.53 309.37 2,790.2 30.8 -35.7 32.06 46.2
, 2,823.0 32.80 313.10 2,816.5 40.4 -46.5 1 2819 60.3 .
2,855.0 40.36 316.97 2,842.2 53.9 -59.9 24.69 79.1 :
. 2,886.0 47.57 321.36 2,864.5 70.2 -73.9 25.24 100.6
12917.0 54.69 324.00 2,883.9 89.4 -88.5 23.90 124.7 i
! 2,948.0 61.55 324.68 2,900.3 110.8 -103.8 22.21 161.0
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T =y

N Energen Resources
. 1SJBR-822, T32N, R6W

Cdﬁ%pérjy;
«Préj:eét; ;

= Eore—y

Site: - {Eul Canyon

'Wle!'l: ) ‘I San Juan 32-5 Unit # 10
Wellbore _1San Juan 32-5 Unit #110 ST
Design /San Juan 32-5 Unit #110 ST

E Local Co-ordinate Reference
é TVD Reference ) = IS ‘
. MD Reference: R
. North Reference: B
} Survey Calculation Method:
{ Database:. " Seees

.

e+ oo &

e-,.w‘.__. P AT S S A v oo SpSpe jo v A g Ae e & SO

iWeIl San Juan 32-5 Unit #110
W @ 6337.0ft (AWS #289)

t

"W @ 6337.0ft (AWS #289)
;;jTrue .

. éMmimum Curvature

% EDM 2003.16 Single User Db

Sk ooy

Inc

L Azi

VD

NS

. ) DLeg
) T hren T () " . I . Henooy !

29770 69.20 324.69 2,9124 132.3 -119.1 26.38
. 3,008.0 73.51 324.90 2,922.3 156 2 -136.0 13.92
- 3,039.0 76.06 326.09 2,930.4 180.9 -152.9 9.02

3,070.0 78.88 326.54 2,937.1 206.1 -169.7 9.21
; 3,102.0 81.34 326.20 29426 232.3 -187.2 7.76

3,124.0 83.53 326.40 2,9455 250.5 -199.3 10.00

Interpolated Pt Top of Coal

3,133, 84.42 326.48 29465 2579 -204.2 9.93 328.9
| 3,164.0 87.05 326.45 2,948.8 283.7 -2213 8.48 359.8
' 3,195.0 89.69 325.73 2,9496 309.4 -238.6 8.83 390.7

3,226.0 89.69 323.95 2,949.8 334.7 -256.4 574 4217

3,257.0 87.67 322.50 2,950.5 359.6 -275.0 8.02 452.7
' 3,289.0 86.61 322.00 2,952.1 384.8 -294.6 3.66 4846
' 3,320.0 87.14 321.61 2,953.8 409.2 -313.7 2.12 515.6
- 3,351.0 87.85 321.86 2,955.2 433.5 -332.9 243 546.5 :
©3,382.0 87.76 322.22 2,956.4 457.9 -351.9 1.20 577.5 ‘

3,414.0 89.96 324.15 2,957.0 483.5 -371.1 9.14 609.5
. 3,445.0 90.75 324.74 2,956.8 508.7 -389.1 3.18 640.5 i
. 3,476.0 90.31 323.91 2,956.5 533.9 -407.2 3.03 671.5 '
- 3,507.0 9004 323.37 2,956.4 558.9 -425.6 1.95 702.5
. 3,539.0 87.93 322.04 2,957.0 584.3 -445.0 7.79 734.5

3,570.0 88.37 321.82 2,958 0 608.7 -464.1 1.59 765.4 '
' 3,601.0 87.41 320.46 2,959.1 632.8 -483.5 5.37 796.4 i
: 3,632.0 88 1 320.25 2,960.3 656.7 -503.3 2.36 827.4

3,663.0 88.99 319.51 2,961.1 680.4 -5623.2 3.7 858.3
1 3,694.0 89.16 318.56 2,961.6 703.8 -543.6 3.1 889.2 '

3,725.0 87.05 317.40 ' 2,962.7 7268 -564.3 7.77 920.1
i 3,756.0 87.14 316.95 2,964.2 7485 -585.3 1.48 950.9
; 3,788.0 88.46 317.62 2,965.5 773.0 -607.0 4.63 982.8
3,819.0 89.87 318.89 2,965.9 796.1 -627.7 612 1,013.7

3,850.0 90.66 318.45 2,965.8 819.4 -648.1 2.92 1,044.6

3,882.0 90.75 318.53 2,965.4 843.4 -669.3 0.38 1,076.5

3,913.0 91.10 320.28 2,964.9 866.9 -689.5 5.76 1,107.4
; 3,944.0 91.45 320.41 2,964.2 890.8 -709.3 1.20 1,1384 ,
13,9750 91.54 320.46 2,963.4 914.7. -729.0 0.33 1,169.4 ’
" 4,007.0 91.45 320.40 2,962.5 939.3 -749.4 0.34 1,201.3 )
f 4,038.0 90.92 319.69 2,961.9 963.1 -769.3 2.86 12323 !

4,069.0 90.22 321.52 2,961.6 987.0 -789.0 6.32 1,263.3
*4,101.0 90.48 321.51 2,961.4 1,0121 -808.9 0.81 1,295.2

4,132.0 9163 322.33 2,960.8 1,036.5 -828.0 4.56 1,326.2 !
. 4,163.0 90 57 321.96 2,960.2 1,061.0 -847.0 3.62 1,367.2
. 4,194.0 90.04 321.39 2,960.1 1,085.3 -866.3 2.51 1,388.2
: 4,226.0 89.96 320.75 2,960.1 1,110.2 -886.4 2.02 1,420.2
42570 89.34 321.10 2,960.2 1,134.2 -905.9 2.30 1,451.2
1 4,289.0 88.64 320.65 2,960.8 1,159.1 -926.1 2.60 1,483.2 .
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fCompany : EEnergen Resources waocal Co-ordmate Reference . ™Well San Juan 32-5 Unit #110 F
Project: : 1SJBR-522, T32N, R6W fy ivb Reference de e lw @ 6337.0ft (AWS #289) :
Site: . ”§Eu| Canyon 5 MD Reference: . .- . " .- . . {W @ 6337.0ft (AWS #289)
Well: "~ "..". :ISan Juan 32-5 Unit #110 " North Reference::. . .-* 7 {True }
Wellbore . ';San Juan 32-5 Unit #110 ST *Survey Calculatlon Method ’ 4 Minimum Curvature ’i
_IQes:gn N 1San Juan 32-5 Unit #110 ST 4 Database L ; e EDM 2003.16 Single User Db ) u.wj-;!
Suvey o | - - ——
mMD - e DY o W plegt v Wesee T
@ k0 L0 s m PRI TN .. BN .
4,320.0 89.25 321.99 2, 961 4 11833 -945.5 4.75 1,514.2
.4,351.0 8934 324.25 2,961.8 1,208.0 -964.1 7.30 1,545.1
+ 4,382.0 89.78 325.04 2,962.0 1,233.3 -982.0 2.92 1,576.1
14,4140 89.69 324.34 2,962.1 1,259.4 -1,000.5 221 1,608.1
,4445.0 90.13 325.29 2,962.2 1,284.8 -1,018.4 3.38 1,639 1
+4,476.0 89.25 324.07 2,962.4 1,310.1 -1,036.3 4.85 1,670.1 ‘
. 4,508.0 89.08 323.67 2,962.8 1,3359 -1,055.1 1.36 1,702.1 }
4,539.0 8943 323.15 2,963.2 1,360.8 -1,073.6 2.02 1,733.1 .
1 4,570.0 89.60 323.92 2,963.5 1,385.7 -1,092.0 254 1,764.1 :
1 4,602.0 90.31 324.27 2,963.5 1,411.6 -1,110.8 247 1,796.0 :
' 4,633.0 90.48 325.49 2,963.3 1,437.0 -1,128.6 3.97 1,827.0 ;
14,6640 80.57 325.12 2,963.0 1,462.5 -1,146.3 1.23 1,858.0 ,
. 4,694.0 90.84 325.38 2,9627 1,487.1 -1,163.4 1.25 1,888.0
4,726.0 91.36 326.67 2,962.0 1,513.7 -1,181.3 4.35 19199
'4,757.0 80.75 326.68 2,961.5 1,5639.6 -1,198.3 1.97 1,950 8 :
1 4,788.0 90.84 327.23 2,961.0 1,565.6 -1,216.2 1.80 1,981.7 :
+ 4,820.0 91.28 327.31 2,960.4 1,592.5 -1,232.5 1.40 2,013.6 ‘
£ 4,851.0 91.89 326.21 2,959.6 1,618.4 -1,249.5 4.06 2,044.5 :
: 4,882.0 92.68 325.99 2,958.4 1,644.1 -1,266.8 2,65 2,075.5 )
'4,913.0 91.36 325.99 2,957.3 1,669.8 -1,284.1 4.26 2,106.4
4,944.0 91.01 326.68 2,956.6 1,695.6 -1,301.3 250 2,137.3 :
+ 4,975.0 91.28 326.84 2,956.0 1,7215 -1,318 3 101 2,168.2 :
. 5,007.0 91.98 326.15 2,955.1 1,748.2 -1,335.9 3.07 2,200.2 '
5,038 0 91.19 324.69 2,954.2 1,773.7 -1,353.5 5.35 2,231.1 :
5,069.0 91.01 323.71 2,953.6 1,798.8 -1,371.6 3.21 2,262.1
% 5,101.0 90.40 322.42 2,953.2 1,824.4 -1,390.9 4.46 2,294.1 .
-5,132.0 90.22 322.54 2,953.1 1,849.0 -1,409.7 070 2,325.1 ‘
1 5,163.0 88.90 322.29 2,953.3 1,873.5 -1,428.6 4.33 2,356.1 '
1 5,194.0 88.02 321.84 2,954.1 1,898.0 -1,447.7 3.18 2,387.1 !
'5,225.0 87.93 321.98 2,955.2 1,922.4 -1,466 8 0.54 2,4181 |
5,257.0 90.40 322.40 2,955.7 1,947.6 -1,486.4 7.83 2,450.1 \
- 5,288.0 91.19 322.93 2,955.3 1,972.3 -1,505.2 3.07 2,481.0 i
5,319.0 91.63 323.93 2,954.5 1,897.2 -1,523.7 3.52 2,512.0 .
} 5,350.0 91.71 324.18 2,953.6 2,022.3 -1,541.9 0.85 2,543.0
, 5,382.0 91.71 324.10 2,952.7 2,048.2 -1,560.6 0.25 2,575.0 :
f 5,413.0 90.84 323.59 2,952.0 2,073.2 -1,578 9 3.25 2,606.0
, 5,445.0 91.01 323.21 2,9515 2,008 9 -1,598 0 1.30 2,638.0 :
5,476.0 91.98 323.02 2,950.6 21237 -1,616.6 3.19 2,669.0 |
5,507.0 92.24 323.80 2,949.5 2,148 6 -1,635.0 2.65 . 2,699.9 .
, 5,539.0 93.65 324.30 2,947.9 2,174.4 -1,653.8 4.67 2,731.9
; 5,570.0 93.91 323.85 2,9458 2,199.5 -1,672.0 1.67 2,762.8
£ 5,601.0 91.80 323.44 2,944.3 2,224.4 -1,690.3 6.93 2,793.8
5,632.0 89.96 32228 2,9438 22491 -1,709.0 7.02 2,824.8 .
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é'eriﬁﬁaﬁy: i }rEnergen’ Resources - f Local Co-ordma e Reference £Well San Juan 32-5 Unit #110 3
Project: ., *{SJBR-S22, T32N, R6W . “TVD Reference: .~ o Ulw @ 6337.0ft (AWS #289) !
Site: =, . IEul Canyon . g Ile Reference . I . ‘W @ 6337.0ft (AWS #289) ﬂ
Well: . . gSan Juan 32-5 Unit #110 iNorth Reférence:; * - {True i
Wellbore ,_ééSan Juan 32-5 Unit #110 ST { Survey Calculatlon Method eMinimum Curvature ;
Des:gn £ g ‘ :fSan Juan 32-5 Unit #110 ST s D‘atabase }EDM 2003.16 Single User Db :
- - 2 e v g
eu‘r‘v'ey N i
o9 e T ST T h, e o T ffr‘ "«'v . S Tl s
vlvid GG dme t T oAm LT L MWD el 0 NS T T EBW Dleg < : Y Wsee L
(ft) f",’g(u) i (o) e (ft)“\ U (1} BT ) - (°/100ft) BT () I . ",\
5,731 0 89.96 322.28 2,943.9 23274 -1,769.6 0.00 2,923.8
 PBHLST ’ ) —
Targets oY f o : ' - 7 o
TargetName Ce e T e T o oo LT AT :
f.&*‘ hit/miss target- . pip Angle *'Dip Dir: TVD _ +NIs| +EI-W Northing @ Easting ;  * P v
[ZrShape o @ E O, 5 @ CL®. @ W M “iaiide . Longitude. -
Drill Window 0.00 0.00 3.0 0.0 0.0 2,170,581.42 1,293,873.65 36°57'32.940 N 107° 26' 10.032 W
- survey misses by 2655.7ft at 2659.0ft MD (2658.6 TVD, 19.7 N, -21.2 E)
- Rectangle (sides W2,434.7 H1,956.6 D0.0)
. Land Curve 0.00 0.00 2,952.0 162.5 -124.3 2,170,745.46 1,293,751.38  36° 57' 34.547 N 107° 26' 11.563 W
- survey misses by 31.8ft at 3014.4ft MD (2924.0 TVD, 161.3 N, -139.5 E) !
- Point
' KOP 0.00 0.00 27470 00 0.0 2,170,581.42 1,293,873.65 36°57'32.940N 107° 26' 10.032 W
-'survey misses by 33.3ft at 2742.4ft MD (2741.8 TVD, 22.4 N, -24.2 E) '
- Paint . !
I PBHL ST 000 0.00 2,9520 23746 -1,815.5 2,172,978.44 1,292,087.85 36°57'56.417 N 107°26'32401W .
] - survey misses by 66.3ft at 5731.0ft MD (2943.9 TVD, 2327.4 N, -1769.6 E) )
: - Point
LSurvey Annotatlons “‘{ - — . o ﬁmnvh”w: wl—« ::i:\,w._w.,. e “"'*’-E
[ ’ Measured. Verticelv‘“,"» _ Local Coordinates ) I A P S RS ot o
; . Depth ~; .Depth. - " "+NI-S © T +EW Oy S e e e A
beooT e LR A AL B ) o 'Comment T A w;
2,659.0 2,658.6 19.7 -21.2 Tie into Gyro Surveys
3,124.0 2,945.5 250.5 -199.3 Interpolated Pt Top of Coal
5,731.0 2,943.9 2,327.4 -1,769.6 PBHL ST
Checked By: Approved By: Date:
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