Project: Garfield County, CO NAD 83
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@ Scientific Drilling Wellbore: OH
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D)) Sceentific Driling

Rocky Mountain Operations

Scientific Drilling
Survey Report

Company: Marathon Oll Co. Local Co-ordinate Reference: Weii §96-20A-18 - Slot K
Project: Garfield County, CO NAD 83 TVD Reference: GL 8264’ & RKB 24' @ 8288.00ft (H&P 324)
Site: 596-20C Pad MD Reference: GL 8264’ & RKB 24’ @ 8288.00ft (H&P 324)
Weli: 596-20A-18 North Reference: True
Waelibore: OH Survey Calculation Method: Minlmum Curvature
Design: OH Database: EDM 2003.16 Muiti User Db
Project Garfield County, CO NAD 83
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: Colorado Central Zone
Site 596-20C Pad, Sec 20 T5S R96W
Site Position: Northing: 1,654,410.33¢t Latitude: 39° 35'56.751 N
From: Map Easting: 2,239,102.35 ft Longitude: 108° 12' 2.358 W
Position Uncertainty: 0.00 ft Siot Radius: in Grid Convergence: -1.70 °
| Well 596-20A-18 - Slot K, 2082' FSL 422 FEL =5
Weli Position +N/-S 0.00 ft Northing: 1,654,401.60 ft Latitude: 39° 35'56.663 N
+E/I-W 0.00 ft Easting: 2,239,097.48 ft Longitude: 108°12' 2417 W
Position Uncertainty 0.00 ft Weilhead Eievation: ft Ground Levei: 8,264.00 ft
Wellbore OH
Magnetics Model Name Sample Date Declination Dip Angle Field Strength {
) ©) (nT)
iIGRF2005-10 2008-07-25 10.82 65.87 52,642
Design OH
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
| Vertical Section: Depth From (TVD) +N/-8 +E/-W Direction
' (f) () (f) )
0.00 0.00 0.00 7252
Survey Program Date 2009-07-28
From To
(ft) ({fY) Survey (Wellbore) Tool Name Description
34.00 136.89 Slot K Conductor Gyro Survey (OH) Standard Keeper 103 Standard Wireline Keeper ver 1.0.3
157.00 2,267.00 Survey #1 - 14 3/4" Hole (OH) MWD SDI MWD - Standard ver 1.0.1
2,311.00 8,441.00 Survey #3 - 8 3/4" hole (OH) MWD SDI MWD - Standard ver 1.0.1
8,535.00 10,653.00 Survey #4 - 7 7/8" Hole (OH) MWD SDI MWD - Standard ver 1.0.1
Survey
Measured Vertical Vertical Dogleg Build Tum
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
®) 5] ) ® ®) ) ®) (Ho0R)  (roofy (r100f)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
34.00 0.84 20.27 34.00 0.23 0.09 0.15 247 247 0.00
44.00 0.70 43.98 44.00 0.35 0.15 0.25 3.45 -1.40 237.10
54.00 0.79 37.96 54.00 0.44 0.24 0.36 1.19 0.90 -60.20
64.00 0.88 37.00 64.00 0.56 0.33 0.48 0.91 0.90 -9.60
74.00 1.02 35.60 73.99 0.69 0.43 0.61 1.42 1.40 -14.00
84.00 1.26 36.66 83.99 0.85 0.54 0.77 2.41 240 10.60
94.00 1.44 36.55 93.99 1.04 0.68 0.97 1.80 1.80 -1.10
104.00 1.58 41.97 103.99 1.25 0.85 1.19 2.00 1.40 54.20
114.00 1.75 35.38 113.98 1.47 1.03 1.43 2.56 1.70 -65.90

2009-07-28 4:50:50PM
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L"@ Scientific Drilling

Rocky Mountain Operations

Company: Marathon Qii Co.
Project: Garfield County, CO NAD 83
Site: 596-20C Pad
Well: 596-20A-18
Weilbore: OH
Design: OH
| Survey
Measured
Depth Inclination Azimuth
{ft) ) )
124.00 1.91 40.39
134.00 215 39.21
136.89 2.33 39.49
Last SDi Gyro Survey
157.00 249 50.62
First MWD Survey
187.00 3.24 52.18
218.00 391 56.09
249.00 4.72 56.27
280.00 5.29 61.34
310.00 5.31 63.74
341.00 543 66.51
371.00 5.83 71.17
402.00 6.48 73.88
433.00 7.12 72.08
463.00 8.17 72.95
494.00 8.79 73.28
555.00 9.79 70.79
614.00 11.85 69.21
706.00 16.39 71.93
797.00 18.37 72.83
889.00 19.78 72.49
982.00 21.43 73.33
1,073.00 2042 73.99
1,168.00 20.92 73.19
1,262.00 25.03 71.34
1,356.00 26.88 71.95
1,451.00 27.77 71.51
1,545.00 27.91 72.28
1,639.00 26.65 72.65
1,733.00 26.37 7214
1,826.00 25.86 72.00
1,920.00 24.66 71.77
2,015.00 24.82 71.98
2,109.00 24.59 70.97
2,204.00 24.54 74.93
2,267.00 25.22 75.01
Last Survey in 14 3/4” Hole
2,311.00 24.86 73.80
First Survey in 8 3/4" Hole
2,405.00 25.22 71.06
2,500.00 25.59 68.71
2,594.00 25.19 74.85
2,689.00 25.48 71.15
2,783.00 25.46 73.31
2,878.00 26.56 73.65
2,973.00 25.84 71.84
3,067.00 26.29 72.38
3,161.00 25.88 69.93
3,255.00 25.80 72.70
3,349.00 24.55 72.69
3,444.00 25.59 71.74
3,538.00 24.39 74.42
3,633.00 26.64 73.18

Vertical
Depth
()

123.98
133.97
136.86

156.95

186.91

217.85
248.76
279.65
309.52
340.38

370.24
401.06
431.84
461.57
492.23

552.43
610.38
699.58
786.42
873.37

960.42
1,045.41
1,134.30
1,220.82
1,305.34

1,389.74
1,472.86
1,556.40
1,640.52
1,724.02

1,809.03
1,895.31
1,980.71
2,067.12
2,124.27

2,164.14

2,249.30
2,335.12
2,420.05
2,505.92

2,590.79
2,676.17
2,761.41
2,845.85
2,930.27

3,014.88
3,099.95
3,186.00
3,271.20
3,356.93

Scientific Drilling
Survey Report

Local Co-ordinate Reference:

TVD Reference:
MD Reference:
North Reference:
Survey Calculation Method:
Database:
Vertical
+N/-8 +EI-W Section
(fe) (ft) (ft)
1.73 1.23 1.69
2.00 1.45 1.99
2.09 1.53 2.08
2.68 212 2.83
3.61 3.30 4.23
4.74 4.87 6.06
6.04 6.80 8.30
7.43 9.12 10.93
8.71 11.58 13.66
9.93 14.21 16.53
10.98 16.95 19.47
11.98 20.12 22.79
13.05 23.63 26.46
14.25 27.44 30.45
15.58 31.81 35.02
18.63 41.17 44.87
22.43 51.58 55.93
29.81 72.76 78.35
38.03 98.67 105.53
46.99 127.36 135.60
56.60 158.65 168.32
65.75 189.83 200.82
75.22 222.00 234.34
86.44 256.92 271.02
99.39 295.97 312.16
113.06 337.38 355.76
126.71 379.10 399.65
139.69 420.18 442.74
152.38 460.17 484.69
164.98 499.12 525.63
177.45 537.25 565.74
189.82 575.03 605.49
202.30 612.28 644.77
213.87 650.02 684.24
220.75 675.62 710.73
225.75 693.55 729.34
237.76 731.47 769.11
251.78 769.73 809.82
264.38 807.96 850.07
276.27 846.82 890.70
288.61 885.31 931.12
300.45 925.25 972.77
312.88 965.30 1,014.71
325.57 1,004.61 1,056.01
338.91 1,043.72 1,097.32
352.03 1,082.52 1,138.27
363.93 1,120.70 1,178.26
376.23 1,159.02 1,218.51
387.80 1,197.00 1,258.21
399.24 1,236.28 1,299.12

Weil 596-20A-18 - Siot K
GL 8264’ & RKB 24' @ 8288.00ft (H&P 324)
GL 8264' & RKB 24' @ 8288.00ft (H&P 324)

True

Minimum Curvature

EDM 2003.16 Multi User Db

Dogleg
Rate
(°/100ft)

226
244
6.24

245

2.51

230
2.61
233
0.74
0.92

2.02
230
2.18
3.52
2.01

1.77
3.53
4.99
2.20
1.54

1.80
1.14
0.60

1.99
0.96
0.41
1.35

0.38
0.55

1.28
0.18
0.51
1.73
1.08

1.42

1.29
1.13
2.83
1.69

0.99
1.17
1.13

1.23
1.29
1.33
1.17

1.75
243

Buiid Tum
Rate Rate
(°/100ft) {°/1001t)
1.60 50.10
2.40 -11.80
6.23 9.69
0.80 55.35
2.50 520
2.16 12.61
261 0.58
1.84 16.35
0.07 8.00
0.39 8.94
1.33 15.53
2.10 8.74
2.06 -5.81
3.50 2.90
2.00 1.06
1.64 -4.08
3.49 -2.68
493 2.96
2.18 0.99
1.53 -0.37
1.77 0.90
-1.11 0.73
0.53 -0.84
4.37 -1.97
1.97 0.65
0.94 -0.46
0.15 0.82
-1.34 0.39
-0.30 -0.54
-0.55 -0.15
-1.28 -0.24
0.17 0.22
-0.24 -1.07
-0.05 4.17
1.08 0.13
-0.82 -2.75
0.38 -2.91
0.39 -2.47
-0.43 6.53
0.31 -3.89
-0.02 2.30
1.16 0.36
-0.76 -1.91
048 0.57
-0.44 -2.61
-0.09 295
-1.33 -0.01
1.09 -1.00
-1.28 2.85
2.37 -1.31
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L@)Scientiﬁc bﬁlling

Rocky Mountain Operations
Company: Marathon Oil Co.
Project: Garfield County, CO NAD 83
Site: 596-20C Pad
Well: 596-20A-18
Wellbore: OH
Design: OH
| Survey
Measured
Depth Inclination Azimuth
(] ) §)
3,726.00 28.02 72.78
3,820.00 26.75 72.34
3,914.00 27.69 73.38
4,007.00 26.71 73.08
4,101.00 27.43 71.27
4,195.00 27.26 73.91
4,288.00 28.18 71.34
4,381.00 27.87 73.711
4,476.00 26.60 72.40
4,570.00 26.16 72.68
4,664.00 26.72 72.70
4,758.00 28.15 72.01
4,853.00 27.99 72.98
4,948.00 27.07 7M1.77
5,042.00 27.57 74.27
5,137.00 26.09 73.62
5,232.00 25.37 71.46
5,326.00 27.12 74.11
5,421.00 25.95 75.18
5,516.00 24.66 74.50
5,610.00 23.37 73.51
5,705.00 20.63 71.61
5,800.00 21.12 72.06
5,894.00 21.72 73.28
5,989.00 19.31 71.11
6,083.00 19.93 73.70
6,177.00 18.52 72.15
6,272.00 17.28 71.44
6,366.00 16.27 70.85
6,460.00 13.70 70.83
6,555.00 13.11 70.65
6,649.00 10.80 71.76
6,744.00 10.23 72.14
6,837.00 8.10 77.95
6,932.00 7.49 71.50
7,026.00 6.90 65.83
7,121.00 5.14 60.62
7,216.00 419 58.94
7.310.00 3.31 54.50
7,405.00 2.39 48.60
7,499.00 1.90 51.20
7,593.00 1.65 44,07
7,688.00 1.84 34.04
7,782.00 1.35 85.77
7,876.00 1.41 93.35
7,970.00 1.07 101.26
8,064.00 1.03 90.44
8,159.00 0.64 90.58
8,253.00 0.20 81.98
8,347.00 0.50 95.56
8,441.00 0.10 186.58
Last Survey in 8 3/4” Hole
8,535.00 0.81 259.88

First Survey in 7 7/8" Hole

Vertical
Depth

{f)

3,439.55
3,523.01
3,606.60
3,689.31
3,773.02

3,856.52
3,938.85
4,020.94
4,105.41
4,189.62

4,273.79
4,357.21
4,441.04
4,525.28
4,608.80

4,693.57
4,779.15
4,863.46
4,948.46
5,034.34

5,120.20
5,208.27
5,297.04
5,384.55
5,473.52

5,562.06
5,650.82
5,741.22
5,831.21
5,922.01

6,014.42
6,106.38
6,199.78
6,291.59
6,385.71

6,478.97
6,573.45
6,668.13
6,761.93
6,856.81

6,950.75
7.044.70
7,139.66
7,233.62
7,327.60

7,421.58
7,515.56
7,610.55
7,704.55
7,798.54

7,892.54

7,986.54

Scientific Drilling
Survey Report

Local Co-ordinate Reference:
TVD Reference:
MD Reference:
North Reference:
Survey Calculation Method:
Database:
Vertical
+N/-S +E/'W Section
() (f) (ft)
411.74 1,277.11 1,341.81
424.69 1,318.36 1,385.05
437.36 1,359.45 1,428.04
449.62 1,400.15 1,470.55
462.72 1,440.87 1,513.32
475.64 1,482.06 1,556.49
488.57 1,623.33 1,599.74
501.69 1,565.00 1,643.42
514.35 1,606.59 1,686.90
526.88 1,646.43 1,728.66
539.34 1,686.39 1,770.52
552.47 1,727.65 1,813.82
565.92 1,770.29 1,858.52
579.21 1,812.13 1,902.43
591.79 1,853.39 1,945.56
603.65 1,894.59 1,988.43
616.01 1,933.93 2,029.66
628.28 1,973.64 2,071.22
639.53 2,014.56 2,113.63
650.14 2,053.75 2,154.20
660.67 2,090.53 2,192.44
671.30 2,124.48 2,228.02
681.85 2,156.65 2,261.87
692.07 2,189.42 2,296.19
702.22 2,221.12 2,329.48
711.75 2,251.20 2,361.03
720.82 2,280.79 2,391.98
729.94 2,308.53 2,421.18
738.70 2,334.20 2,448.30
746.68 2,357.16 2,472.59
753.94 2,377.95 2,494.61
760.23 2,396.38 2,514.07
765.60 2,412.86 2,531.40
769.50 2,427.13 2,546.19
772.87 2,439.55 2,559.04
777.12 2,450.51 2,570.78
781.55 2,459.42 2,580.61
785.42 2,466.11 2,588.15
788.77 2,471.26 2,594.06
791.67 2,474.97 2,598.48
793.95 2,477.66 2,601.73
795.90 2,479.82 2,604.37
798.14 2,481.62 2,606.77
799.47 2,483.57 2,609.02
799.49 2,485.83 2,611.18
799.25 2,487.84 2,613.03
799.07 2,489.55 2,614.61
799.06 2,490.93 2,615.92
799.08 2,491.62 2,616.58
799.06 2,492.19 2,617.12
798.94 2,492.59 2,617.47
798.74 2,491.93 2,616.78

Well 596-20A-18 - Slot K

GL 8264' & RKB 24' @ 8288.00ft (H&P 324)
GL 8264' & RKB 24' @ 8288.00ft (H&P 324)
True

Minlmum Curvature

EDM 2003.16 Muiti User Db
Dogleg Buiid Turn
Rate Rate Rate
(°/100ft) (°/100ft) (°/100ft)
1.50 1.48 -0.43
1.37 -1.35 -0.47
1.12 1.00 1.11
1.06 -1.05 -0.32
1.16 0.77 -1.93
1.30 -0.18 2.81
1.62 0.99 -2.76
1.24 -0.33 2.55
1.48 -1.34 -1.38
0.49 -0.47 0.30
0.60 0.60 0.02
1.56 1.52 -0.73
0.51 -0.17 1.02
1.13 -0.97 -1.27
1.33 0.53 2.66
1.59 -1.56 -0.68
1.24 -0.76 -2.27
2.24 1.86 2.82
1.33 -1.23 1.13
1.39 -1.36 -0.72
1.44 -1.37 -1.05
2.98 -2.88 -2.00
0.54 0.52 0.47
0.80 0.64 1.30
2.66 -2.54 -2.28
1.14 0.66 2.76
1.60 -1.50 -1.65
1.33 -1.31 -0.75
1.09 -1.07 -0.63
273 -2.73 -0.02
0.62 -0.62 -0.19
247 -2.46 1.18
0.60 -0.60 0.40
2.49 -2.29 6.25
1.12 -0.64 -6.79
0.98 -0.63 -6.03
1.94 -1.85 -5.48
1.01 -1.00 -1.77
0.99 -0.94 -4.72
1.02 -0.97 -6.21
0.53 -0.52 2.77
0.35 -0.27 -7.59
0.38 0.20 -10.56
1.55 -0.52 55.03
0.20 0.06 8.06
0.40 -0.36 8.41
0.21 -0.04 -11.51
0.41 -0.41 0.15
0.47 -0.47 -9.15
0.33 0.32 14.45
0.54 -0.43 96.83
0.84 0.76 77.98
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I%/@l%nﬁc Drifling

Rocky Mountain Operations

+N/-8
(R)

Company: Marathon Qil Co.
Project: Garfield County, CO NAD 83
Site: 596-20C Pad
Well: 596-20A-18
Wellbore: OH
Design: OH
| Survey
Measured Vertical
Depth inclination Azimuth Depth
(ft) ) ©) (R)
8,630.00 1.42 267.32 8,081.52
8,724.00 1.51 266.07 8,175.49
8,817.00 1.87 264.94 8,268.45
8,912.00 1.89 262.79 8,363.40
9,005.00 241 267.38 8,456.33
9,100.00 2.69 255.62 8,551.24
9,194.00 246 254 57 8,645.15
9,288.00 2.96 250.38 8,739.04
9,381.00 3.33 252.87 8,831.90
9,475.00 3.95 252.95 8,925.71
9,569.00 4.19 249.84 9,019.47
9,663.00 4.32 247.28 9,113.21
9,758.00 4.97 247.85 9,207.90
9,852.00 5.12 250.92 9,301.54
9,947.00 4.55 251.88 9,396.20
10,041.00 4.57 252.08 9,489.90
10,136.00 4.63 247.79 9,584.60
10,230.00 4.37 249.57 9,678.31
10,324.00 4,93 245.51 9,772.00
10,417.00 5.01 246.11 9,864.65
10,510.00 4.74 247.20 9,957.31
10,605.00 4.32 244.93 10,052.01
10,653.00 4.32 244.93 10,099.88
Projection to TD
Targets
| Target Name
' - hit/miss target Dip Angle  Dip Dir. TVD
- Shape © ) ()
596-20A-18 PBHL 0.00 0.00 10,219.00

Scientific Drilling

Survey Report
Local Co-ordinate Reference: Well 596-20A-18 - Slot K
TVD Reference: GL 8264 & RKB 24' @ 8288.00ft (H&P 324)
MD Reference: GL 8264’ & RKB 24' @ 8288.00ft (H&P 324)
North Reference: True
Survey Calculation Method: Minimum Curvature
Database: EDM 2003.16 Muiti User Db
Verticai Dogleg Bulid Turn |
+N/-S +E/-W Section Rate Rate Rate

(ft) (ft) (ft) (°[100ft) (°/100ft) (°/100ft)
798.57 2,490.09 2,614.97 0.66 0.64 7.83
798.43 2,487.69 2,612.64 0.10 0.10 -1.33
798.21 2,484.96 2,609.97 0.39 0.39 -1.22
797.88 2,481.86 2,606.91 0.08 0.02 -2.26
797.60 2,478.38 2,603.51 0.59 0.56 4.94
796.95 2,474.23 2,599.36 0.62 0.29 -12.38
795.87 2,470.15 2,595.14 0.25 -0.24 -1.12
794.52 2,465.92 2,590.70 0.57 0.53 -4.46
792.91 2,461.07 2,585.60 0.42 0.40 2.68
791.16 2,455.37 2,579.63 0.66 0.66 0.09
789.03 2,449.05 2,572.96 0.35 0.26 -3.31
786.48 2,442.56 2,566.01 0.24 0.14 -2.72
783.54 2,435.45 2,558.34 0.69 0.68 0.60
780.64 2,427.71 2,550.09 0.33 0.16 3.27
778.08 2,420.13 2,542.08 0.61 -0.60 1.01
775.77 2,413.02 2,534.61 0.03 0.02 0.21
773.15 2,405.87 2,527.01 0.37 0.06 4.52
770.47 2,399.00 2,519.65 0.31 -0.28 1.89
767.54 2,391.97 2,512.06 0.69 0.60 -4.32
764.24 2,384.62 2,504.06 0.10 0.09 0.65
761.11 2,377.36 2,496.20 0.31 -0.29 1.17
758.07 2,370.51 2,488.74 0.48 -0.44 -2.39
756.54 2,367.23 2,485.16 0.00 0.00 0.00

+E/-W Northing Easting
() () (" Latitude Longitude

757.51 2,404.94 1,655,087.29 2,241,523.87

- actual wellpath misses target center by 124.95ft at 10653.00ft MD (10099.88 TVD, 756.54 N, 2367.23 E)

- Rectangle (sides W100.00 H200.00 D0.00)

39°36'4.149N  108° 11' 31.691 W

Checked By:

Approved By:

Date:

2009-07-28 4:50:50PM
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