Elkhorn #100 STK
Sec29 T32N-ROSW - #100 STK
Rio Arriba Co. NM

GL: 6682' KB: 15'

DESIGN TARGET DETAILS

A Schlumberger Company

Name

D

TVD
LAND 3382.0
3382.0

No Hardline Crossed ]

+N/-S +E/-W Northing Easting
400.0 300.0 2166047.15
3786.7 1060.7 2169424 51

EOW

Latitude Longitude Shape

1307017.88 36° 56' 49.699 N107° 23' 27.432 W Point
1307819.12 36° 57' 23.184 N107° 23' 18.060 W Point
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Vertical Section at 12.66° (600 usft/in)
SECTION DETAILS
MD inc Az TVD +N/-S +El-W Dieg  TFace VSect Target
3091.0 1.26 61.82 3080.9 24 -4 1 0.00 0.00 1.4
3516.0 86.19 41.20 33709 202.2 173.5 20.00 -2065 235.4
3610.5 86.19 41.20 33771 273 1 2356 0.00 0.00 318.1 Plan: Design #5 (Etkhora #100 STK/STK)
3754.3 90.00 12.66 3382.0 4000 300.0 20.00 -83.04 456 0 LAND-100
72254 9000 12.66 33820 3786.7 1080.7 000 000 3927.%
Created By: Frank C. Scardino Date: 10/12/2011




Survey Report

Company: Energen Resources ' Local Co-ordinate Reference: Well Elkhorn #100 STK .
Project: Rio Arnba County TVD Reference: WELL @ 6697.0usft (Original Well Elev)
Site: Sec29 T32N-ROSW - #100 STK MD Reference: WELL @ 6697.0usft {Original Well Elev)
Walt: Elkhorn #100 STK North Reference: True )
Welibore: STK Survey Calculation Method: Minimum Curvature
Design: STK ’ Database; EDM 5000.1 Single User Db
Project Rio Arriba County
Map System: US State Plane 1983 System Datum: Mean Sea Level .
Geo Datum: North American Datum 1983
Map Zone: New Mexico Central Zone
site Sec29 T32N-ROSW - #100 STK )
Site Position: Northing: 2,165,850.77 usft  Latitude: 36° 56' 45.744 N
From: Lat/l.ong Easting: 1,306,713.11 usft  Longitude: 107° 23' 31.128 W
Position Uncertainty: 00 usft Slot Radius: 13-3/16 " Grid Convergence: -0.69 °
Well Etkhom #100 STK '
Well Position +N/-S 0.0 usft Northing: 2,165,650.77 usft Latitude: 36° 56'45.744 N
) +E/-W 0.0 usft Easting: 1,306,713.11 usit Longitude: 107° 23 31.128 W
Paosition Uncertainty 0.0 usfi Wellhead Elevation: usft Ground Level: ' 6,682.0 usft
) Wellbore STK
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ©) (nT)
JGRF2010 RIVaNTAN 9.72 63.70 50,868
Design STK
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From {TVD) +N/-S +EI-W Direction
(usft) (usft) (usft) (}
00 0.0 0.0 . 12.66
Survey Program Date 102111
From To
{usft) {usft) Survey (Wellbore) Tool Name Description
100.0 7.022.0 Survey #1 (STK) MWD MWD - Standard
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E-W Section Rate’ Rate Rate
(usft) ) ) {usft) {usft) " (usft) {usft) {°1100usft)  (°/100usft) (°1100usft)
0.0 0.00 0.00 0.0 0.0 0.0 0.0 0.00 0.00 0.00
100.0 0.1 242.38 100.0 0.0 -0.1 -01 011 0.11 . 0.00
200.0 0.11 264.76 200.0 01 -0.3 -0.2 0.04 0.00 22.38
300.0 030 260.63 300.0 -01 -0.6 -0.3 0.19 D19 -4 13
4000 0.26 271.04 400.0 -0.2 -1 -0.4 0.08 -0.04 10.41
_ 5000 034 28247 500.0 <01 -1.6 05 010 0.08 11.43
6000 0.26 235.87 600.0 -0.2 2.1 -0.6 025 -0.08 -48.60
7000 016 194.45 700.0 -04 23 09 0.18 -0.10 -41.42
8000 015 208.43 800.0 -0.7 -2.4 ~1.2 0.04 -0.01 14.98
900.0 016 241.24 900.0 -0.9 -2.6 -1.4 0.09 0.01 31.81
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Survey Report

Company: Energen Resources Local Co-ordinate Referance: Well Elkhorn #100 STK
Project: Rio Arriba County " TVD Reference: WELL @ 6697.0usft (Ongmal Well Elev)
Site: Sec29 T32N-ROSW - #100 STK MD Refersnce: WELL @ 6697.0usft (Original Well Elev)
Waell: Elkhorn #100 STK North Reference: True
Weilhore: STK . Survey Catculation Method: Minimum Curvature
Dasign: STK Databasa: EDM 5000.1 Singte User Db
Survey
Moasured Vertical Vartical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate . Rate
(usft) ) ) {usft) (usft) (usft) (usft) (*/100usft)  (°/100usft) (°/100ustt)
1,000.0 0.15 | 273.36 1,000.0 -09 -2.9 -15 0.09 -0.01 32.12
1,100 0 0.21 311.18 1,100.0 ~-0.8 -3.1 -1.5 0.13 0.06 3782
1200.0 o1 32243 1,200.0 +-0.5 -3.4 -1.3 0.04 0.00 1125
1,300.0 017 30366 1,300.0 03 -3.6 -11 007 -0.04 -18.77
1,400 0 0.33 277.15 1,400.0 -0.2 4.0 -1 019 0.18 -26.51
1,500.0 0.40 277.45 1,500.0 -0.1 4.7 -1.1 0.07 0.07 0.30
1,600.0 0.48 . 281.59 1,600.0 00 -5.4 -1.2 0.09 0.08 4.14
1,700 0 0.43 285.15 1,700.0 0.2 6.2 -12 0.06 -0.05 3.56
1,800.0 0.50 288.97 1.800.0 04 -7.0 -41 0.08 0.07 3.82
1,800.0 0.24 307.00 1.900.0 0.7 -75 -1.0 0.28 -0.26 18.03
2,000.0 0.17 286.90 2,0000 09 -7.8 -0.9 0.10 -0.07 -20.10
2,100.0 0.39 248.55 © 2,100.0 0.8 -8.3 -1.0 028 0.22 -38.35
2,200.0 0.14 133.18 - 2,200.0 0.6 -8.5 13 047 -0.25 -115.37
2,300.0 014 159.04 2,300.0 04 -8.4 -1.5 0.06 0.00 25.86
2,400.0 0.17 165.56 2.400.0 0.1 -8.3 -1.7 003 0.03 6.52
2,500.0 0.24 126.78 2,500.0 -0.1 -8.1 -1.9 015 0.07 -38.78
2,600.0 0.33 " 13506 2,800.0 -0.5 7.7 =22 0.10 0.09 828
2.700.0 0.27 57.09 2,700.0 05 7.3 -21 038 -0.06 -77.97
2,800.0 0.37 11.06 2,800.0 -0.1 -7.1 -1.6 0.27 0.10 -46.03
2,800.0 058 37.43 2,900.0 06 -6.7 -09 0.30 0.21 26.37 -
3,0000 1.00 56.88 3,000.0 15 5.7 02 0.49 0.42 19.45
3,079.0 123 61.29 3,078.9 23 4.4 13 0.31 0.29 5.58
7" CSG Exit @ 3079'MD .
3,152 8 16 18 43 08 3,151.5 10.2 34 107 20.39 20.30 -24.73
3,184 4 2304 44 29 3,181.5 17.9 10.8 198 2161 21.57 3.81
3,216 3 2840 44.09 3,210 27.8 20.4 318 © 16.85 16.84 -0 63
3,248.0 33.94 44.64 32373 39.5 31.9 45.6 17.47 17.45 1.73
3,2798 40 36 44 15 ' 3,262.7 533 45.4 620 20.12 20.10 -1.53
33117 46 60 4291 3,285.7 692 60.4 80.7 19.84 19.66 -3.91
3,343.5 52.06 4101 3,306.5 87.1 76.5 101.7 1777 17.18 -5.98
3,3753 57.24 41.59 3,324.9 106.6 93.6 124 5 16 34 16.27 1.82
3,407 2 62.70 38.69 3,340.8 1277 111.4 1490 18.86 17.14 -8.10
3,438.8 69.20 36.56 3,353.7 150.5 1290 175.2 2144 20.54 -6.73
3,470.6 75.80 34.80 3,363.3 175.2 146.7 203.1 2139 20.74 -5.53
3,492.0 80 94 32.83 3,367.6 192 6 1583 2228 25.69 24.06 921
Coal Entry @ 3492'MD / 3368'TVD
3,499.1 82.66 3219 ° 33686 - 198 5 162 1 2292 25.69 2410 -9.01
3,531.0 . 86.00 30.94 33717 2255 1787 2592 11.18 10.48 -3.92
3,584 0 86 79 27.79 3,375.7 280.3 209.5 3194 515 1.25 -5.00
3,657 0 88.55 27.68 3,378.3 336.0 238 8 380.2 280 2.79 -017
3,721 0 89.16 25.54 3,379.5 393.3 267 5 442 3 . 348 0.85 -3.34
3,784 0 9303 24.70 3,378.3 450 3 294.2 503.8 6.29 6.14 -1.33.
3,8480 89.96 20.09 3,376.7 509.4 318.6 566.8 8.65 -4.80 -7.20
3OMO 9138 1883 33759 5688 3305 . 6294 280 22 200

10/21/11 10:45:13AM Page 3 COMPASS 5000.1 Build 38



Survey Report

Company: Energen Resources Local Co-ordinate Reference. Wel Elkhorn #100 STK

Project: Rio Arriba County ‘ TVD Reference: ' WELL @ 6697.0usft (Original Well Elev)

Site: Sec29 TIZN-ROSW - #100 STK MD Reference: WELL @ 6697.0usft (Original Well Elev)

Well: Elkhorn #100 STK North Reference: True

Waelthore: STK Survay Calculation Method: Minimum Curvature

Design: STK Database: EDM 5000.1 Single User Db

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azlmuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) ) ) (usft) {usft) {usft) ~ (usft) (°100usR)  (°/100usft) (°1100usft)

3,975.0 90.57 14.41 3,374.9 630.1 357.9 693.2 7.01 -1.23 -6.91
4,038.0 90.75 1315 3,374.1 691.3 372.9 756.2 2.02 0.29 -2.00
4,098.0 89 96 12.25 3,373.8 7498 386.1 816.2 200 -1.32., -1.50
4,160.0 9119 8.90 " 3,3731 8107 3974 878.1 5.76 1.98 -5.40
42210 90.57 9.42 3,372.2 871.0 407.2 938.0 1.33 -1.02 0.85
42820 91.19 14.46 33713 930.6 419.8 1,000 0 8.32 1.02 8.26
4,343.0 - 91N 13.66 3,369.7 989.8 434.6 1,060.9 1.56 0.85 ’ -1.31
4,404.0 90.66 12.48 3,368.5 1,048.2 448.4 1,121.9 2.59 -1.72 -1.93
4,465.0 89.60 10.88 3,368.3 1,108.9 460.7 1,182 9 3.15 -1.74 -2.62
4,526.0 89.78 9.97 3,368.6 1,168.9 471.8 1,243 9 1.52 0.30 -1.48
4,588.0 89.52 10.38 3,369.0 1,229.9 482.7 1,305.8 078 -0.42 0.66°
4,8650.0 92.15 10.07 3.368.1 1,290.9 483.7 1,367.7 4.27 4.24 -0.50
47120 91.45 943 3,366.2 1,352.0 504.2 1,429.6 1.83 -1.43 - -1.03
4,773.0 91.54 10.56 3,364.6 14121 514.8 1,490.5 1.86 0.15 1.85
4,835.0 90.13 10.96 3,363.7 1.473.0 526.4 1,552.5 2.36 -2.27 0.65
4,896.0 90 31 13.54 3,363.4 1,532.6 539.3 1.613.5 4.24 0.30 4.23
4,957.0 90.31 14.94 3.363.1 1,591.7 554.3 1,674.5 2.30 0.00 2.30
5,019.0 89.69 14.72 3,363 1 1,651 6 570.2 1,736 4 1.06 -1.00 -0.35
5,080 0 90 22 14 09 3,363.2 1,710.7 5854 1,797 4 1.35 0.87 -103
5,142.0 91.28 12.93 3,362.4 1,771.0 599.8 1.859.4 2.53 1.71 -1.87
5,2030 89 36 1244 3,361.7 1,830.5 613.2 19204 2.3 2.18 -0.80
52650 89.69 11.36 3,361.9 1,891.1 626.0 1,9824 180 -0.44 -174
5,326.0 89.96 11.37 3,362.1 1,951.0 638.0 2,043.4 0.44 0.44 . 002
5,387.0 90.13 10.77 3,362.0 2,010.8 649.8 2,104.3 1.02 0.28 -0.98
5,448.0 89 87 10.94 3.362.0 20707 68612 2,165.3 0.51 -0.43 0.28
5,509 0 89 69 12.82 3,362.3 2,1304 673.8 2226.3 3.10 -0.30 3.08
5,571.0 90.31 14.37 - 3,362.3 2,190.7 688.4 2,288.3 2.69 1.00 2.50
5,631 0 90 40 14.76 3,361.8 2,248.7 703.5 2,348.2 0.67 ‘015 0.85 .
5,6030 90.75 15.43 3.361.3 2,308 6 719.6 2,410.2 1.22 0.56 1.08
5,7550 90 66 15.44 3,360.5 2,368.4 736.1 24721 0.15 -0.15 0.02
5,816.0 89.78 14.68 3,360.3 2,427.3 7520 2,533.1 1.91 -1.44 ~125
5,880.0 90.40 15 88 3,360.2 2,489.0 768.8 2,597.0 211 0.97 1.88
5,943.0 89.87 16 02 3,360.0 2.549.6 7861 2,659.9 0.87 -0.84 0.22
6.007.0 89.87 16.05 3,360.2 2,611 803.8 2,7238 0.05 0.00 005
6,070 0 90.48 15.29 3,360.0 2,671.7 820.8 2,786.7 1.55 0.97 -1.21
6,134 0 . 8943 1588 3,360.0 . 2,733 4 838.0 2,850.6 1.88 -1.64 0.92
6,197.0 90 13 15.78 3,360.3 2,794.0 855.2 29135 112 1.1 -0.18
6,261.0 N .19 14.50 3,359.5 2,855.8 871.9 29774 2.60 1.66 -2.00
6,324.0 91.28 1248 3,358.2 29170 886.6 3.040.4 3.21 0.14 -3.21
6,388.0 90.04 9.87 3,357.4 29798 899.0 3,104.4 4.51 -1.94 -4.08
6,451 0 89 60 920 3,357.6 3,041.9 809.4 3,167.3 127 -0.70 -1.06
6,515.0 88.52 8.52 3,358.1 3,105.2 818.3 32311 1.07 -0.13 -1.06
6,578.0 88 99 8.66 3,358.9 3,167 4 928.7 3,294.0 0.87 -0 84 0.22
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Survey Report

Local Co-ordinate Reference:
TVD Reference:

MD Reference:
North Reference:

Well Elkhorn #100 STK

WELL @ 6697 .0usfl {Onginal Well Elev)
WELL @ 6697 Ousft {Onginal Well Elev)

True

Company: Energen Resources
Project: . Rio Arnba County
Site: Sec29 TIZN-ROSW - #100 STK
Well: Elkhorn #100 STK
Welibore: STK
Deslign: STK
Survey
Measured N
Depth Inclination Azimuth
{usft) )
6.641.0 92.24 10.40
6,705.0 9295 10.18
6,769.0 93.56 13.97
6,8320 92.33 16.69
6,896 0 9171 18.10
6,966.0 88 90 17.03
7,022.0 88.90 17.03
Proj TD @ 7022'MD / 3347°TVD
Design Annotations
Measured Vertical
Depth Depth
(usft) {usft)
3,079.0 3,078.9
3,492.0 3,367.6
7,022.0 3,346.9

Survey Calculatlon Method:

Minimum Curvature

EDM 5000.1 Single User Db

Database:

Vertical Vertical Dogleg
Depth +N/-S +E/-W Section Rate
(usft) {usft) (usft) {usft) (°/1100usft)

3.,368.3 3,229.6 939.1 3,356.9 5.85
3,355.4 32925 950.6 3,420.7 1186
3.351.7 3,354.9 - 963.9 3,484.6 5.99
33485 . 3.415.8 980.6 3,547.5 473
3,346.2 3,476.6 999.7 3,611.2 241
3,345.9 3,543.4 1,020.8 3,680.9 4.30
3,346.9 3,596.9 1,037.2 3,736.8 000
Local Coordinates
+N/-S +E/-W .
(usft) (usft) Comment
23 -44 7" CSG Exit @ 3079'MD
192.6 158.3 Coai Entry @ 3492'MD / 3368'TVD
3,596 9 1,037.2  Proj TD @ 7022'MD / 3347'TVD

Build
Rate
(°/100usft)

Turn
Rate
(°1100usft)

5.16 2.76
1.11 -0.34
0.95 5.92
-1.85 432
-0.97 2.20
-4.01 -1.53
000 0.00

Checked By:

Approved By:
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