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Company: Bill Barrett Corp. Local Co-ordinate Reference: Well Pappenheim 6-62-23-0560BH

Project: Weld Co., CO TVD Reference: WELL @ 4715.00usft

Site: Sec.23-T6N-R62W MD Reference: WELL @ 4715.00usft

Well: Pappenheim 6-62-23-0560BH North Reference: True

Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature

Design: Wellbore #1 Database: EDM 5000.1 Single User Db

Project Weld Co., CO

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

Geo Datum: North American Datum 1983

Map Zone: Colorado Northern Zone

Site Sec.23-T6N-R62W

Site Position: Northing: 1,419,853.167 usft  Latitude: 40° 28' 46.596 N
From: Lat/Long Easting: 3,336,176.889usft  Longitude: 104° 17' 29.364 W
Position Uncertainty: 0.00 usft Slot Radius: 13-3/16" Grid Convergence: 0.78 °

Well Pappenheim 6-62-23-0560BH
Well Position +N/-S 0.00 usft Northing: 1,419,853.143 usft Latitude: 40° 28'46.596 N
+E/-W 0.00 usft Easting: 3,336,176.890 usft Longitude: 104° 17" 29.364 W
Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 4,699.00 usft
Wellbore Wellbore #1
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
©) ©) (nT)
IGRF2010 2013/06/04 8.35 67.12 53,016
Design Wellbore #1
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(usft) (usft) (usft) °)
0.00 0.00 0.00 182.17
Survey Program Date 2013/06/21
From To
(usft) (usft) Survey (Wellbore) Tool Name Description
100.00 715.00 Survey #1-MS Gyro (Wellbore #1) NS-GYRO-MS North sensing gyrocompassing m/s
874.00 10,747.00 Survey #2-Archer MWD (Wellbore #1) 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) (°/100usft) (°/100usft) (°/100usft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
First MS Gyro Survey
100.00 0.13 354.59 100.00 0.11 -0.01 -0.11 0.13 0.13 0.00
200.00 0.06 208.78 200.00 0.18 -0.05 -0.18 0.18 -0.07 -145.81
300.00 0.35 183.59 300.00 -0.17 -0.09 0.17 0.30 0.29 -25.19
400.00 0.36 172.02 400.00 -0.79 -0.07 0.79 0.07 0.01 -11.57
500.00 0.35 163.03 500.00 -1.39 0.07 1.39 0.06 -0.01 -8.99
600.00 0.20 160.43 599.99 -1.85 0.21 1.84 0.15 -0.15 -2.60
700.00 0.33 247.73 699.99 -2.12 0.01 212 0.38 0.13 87.30
Tie-In / Gyro Survey
715.00 0.36 265.34 714.99 -2.14 -0.08 2.14 0.73 0.20 117.40
First Archer Survey
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Company: Bill Barrett Corp. Local Co-ordinate Reference: Well Pappenheim 6-62-23-0560BH

Project: Weld Co., CO TVD Reference: WELL @ 4715.00usft

Site: Sec.23-T6N-R62W MD Reference: WELL @ 4715.00usft

Well: Pappenheim 6-62-23-0560BH North Reference: True

Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature

Design: Wellbore #1 Database: EDM 5000.1 Single User Db

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) °) ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)
874.00 0.40 151.30 873.99 -2.67 -0.31 2.68 0.40 0.03 -71.72
914.00 0.80 102.40 913.99 -2.85 0.03 2.85 1.54 1.00 -122.25

1,008.00 4.00 72.20 1,007.90 -1.99 3.79 1.84 3.55 3.40 -32.13
1,101.00 4.80 69.90 1,100.62 0.34 10.53 -0.74 0.88 0.86 -2.47
1,193.00 4.50 82.50 1,192.32 2.13 17.73 -2.80 1.15 -0.33 13.70
1,284.00 8.10 56.40 1,282.77 6.15 26.61 -7.15 4.96 3.96 -28.68
1,377.00 9.80 45.40 1,374.64 15.33 37.70 -16.75 2.59 1.83 -11.83
1,469.00 12.90 47.50 1,464.84 27.77 50.85 -29.68 3.40 3.37 2.28
1,563.00 18.00 60.60 1,555.44 42.01 71.26 -44.67 6.54 5.43 13.94
1,658.00 15.80 72.50 1,646.35 53.10 96.40 -56.71 4.30 -2.32 12.53
1,753.00 13.20 72.00 1,738.32 60.35 119.05 -64.81 2.74 -2.74 -0.53
1,847.00 12.20 89.30 1,830.05 63.79 139.20 -69.01 417 -1.06 18.40
1,942.00 12.30 93.10 1,922.89 63.36 159.34 -69.35 0.86 0.1 4.00
2,036.00 12.00 86.60 2,014.79 63.40 179.09 -70.13 1.49 -0.32 -6.91
2,131.00 11.80 84.80 2,107.75 64.87 198.62 -72.34 0.44 -0.21 -1.89
2,225.00 10.80 81.10 2,199.93 67.10 216.90 -75.26 1.31 -1.06 -3.94
2,320.00 10.70 78.00 2,293.26 70.31 234.32 -79.13 0.62 -0.11 -3.26
2,415.00 11.00 81.60 2,386.56 73.47 251.91 -82.95 0.78 0.32 3.79
2,509.00 9.70 73.10 2,479.04 77.08 268.36 -87.18 2.13 -1.38 -9.04
2,604.00 10.20 75.10 2,572.61 81.57 284.15 -92.26 0.64 0.53 2.1
2,698.00 12.70 82.50 2,664.74 85.06 302.44 -96.44 3.08 2.66 7.87
2,793.00 12.90 86.80 2,757.38 87.01 323.38 -99.19 1.02 0.21 4.53
2,887.00 11.90 80.80 2,849.19 89.15 343.43 -102.08 1.73 -1.06 -6.38
2,982.00 11.80 77.30 2,942.16 92.85 362.57 -106.51 0.76 -0.11 -3.68
3,076.00 12.40 75.10 3,034.07 97.56 381.70 -111.93 0.80 0.64 -2.34
3,170.00 16.00 78.70 3,125.19 102.69 404.17 -117.92 3.94 3.83 3.83
3,264.00 15.10 82.40 3,215.75 106.85 429.01 -123.01 1.42 -0.96 3.94
3,360.00 13.30 75.50 3,308.82 111.27 452.10 -128.30 2.57 -1.87 -7.19
3,454.00 12.80 77.40 3,400.39 116.25 472.73 -134.06 0.70 -0.53 2.02
3,549.00 13.00 79.40 3,492.99 120.51 493.50 -139.10 0.51 0.21 2.1
3,643.00 15.80 83.00 3,584.03 124.02 516.60 -143.48 3.13 2.98 3.83
3,737.00 16.80 82.90 3,674.25 127.26 542.78 -147.71 1.06 1.06 -0.11
3,832.00 16.60 81.60 3,765.25 130.94 569.83 -152.41 0.45 -0.21 -1.37
3,927.00 15.80 78.20 3,856.48 135.56 595.91 -158.02 1.31 -0.84 -3.58
4,021.00 14.80 74.70 3,947.15 141.35 620.02 -164.71 1.45 -1.06 -3.72
4,116.00 14.60 75.80 4,039.04 147.49 643.33 -171.73 0.36 -0.21 1.16
4,210.00 13.50 73.10 4,130.22 153.58 665.32 -178.65 1.36 -1.17 -2.87
4,305.00 13.90 72.70 4,222.52 160.20 686.82 -186.08 0.43 0.42 -0.42
4,399.00 14.70 73.80 4,313.61 166.88 709.06 -193.60 0.90 0.85 1.17
4,494.00 13.50 77.80 4,405.75 172.59 731.47 -200.15 1.63 -1.26 4.21
4,589.00 11.90 77.30 4,498.42 177.09 751.87 -205.42 1.69 -1.68 -0.53
4,620.00 11.70 77.70 4,528.76 178.46 758.05 -207.02 0.70 -0.65 1.29
4,652.00 11.60 76.80 4,560.11 179.89 764.36 -208.68 0.65 -0.31 -2.81
4,683.00 11.40 75.80 4,590.48 181.35 770.36 -210.37 0.91 -0.65 -3.23
4,714.00 11.30 76.00 4,620.88 182.84 776.28 -212.08 0.35 -0.32 0.65
4,746.00 10.90 80.40 4,652.28 184.10 782.30 -213.57 2.93 -1.25 13.75
4,777.00 10.80 81.50 4,682.72 185.02 788.07 -214.71 0.74 -0.32 3.55
4,809.00 10.60 80.50 4,714.17 185.95 793.93 -215.86 0.85 -0.62 -3.12
4,841.00 10.10 80.10 4,745.65 186.91 799.60 -217.04 1.58 -1.56 -1.25
4,872.00 8.90 78.10 4,776.22 187.88 804.63 -218.19 4.01 -3.87 -6.45
4,904.00 7.90 78.60 4,807.88 188.82 809.20 -219.31 3.13 -3.12 1.56
4,935.00 7.60 80.20 4,838.60 189.59 813.31 -220.23 1.19 -0.97 5.16
4,967.00 7.10 83.10 4,870.33 190.19 817.36 -220.99 1.95 -1.56 9.06
4,998.00 6.70 86.80 4,901.11 190.52 821.07 -221.46 1.93 -1.29 11.94
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Company: Bill Barrett Corp. Local Co-ordinate Reference: Well Pappenheim 6-62-23-0560BH

Project: Weld Co., CO TVD Reference: WELL @ 4715.00usft

Site: Sec.23-T6N-R62W MD Reference: WELL @ 4715.00usft

Well: Pappenheim 6-62-23-0560BH North Reference: True

Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature

Design: Wellbore #1 Database: EDM 5000.1 Single User Db

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate

(usft) °) ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)
5,030.00 5.70 89.70 4,932.92 190.63 824.52 -221.70 3.27 -3.12 9.06
5,061.00 6.00 88.60 4,963.76 190.68 827.68 -221.87 1.03 0.97 -3.55
5,093.00 3.60 88.50 4,995.64 190.75 830.36 -222.04 7.50 -7.50 -0.31
5,124.00 3.60 88.00 5,026.58 190.81 832.30 -222.17 0.10 0.00 -1.61
5,156.00 3.30 80.70 5,058.53 190.99 834.22 -222.42 1.66 -0.94 -22.81
5,187.00 2.90 80.50 5,089.48 191.26 835.87 -222.76 1.29 -1.29 -0.65
5,219.00 1.90 66.80 5,121.45 191.61 837.16 -223.15 3.58 -3.12 -42.81
5,250.00 1.30 56.10 5,152.44 192.01 837.92 -223.58 2.15 -1.94 -34.52
5,282.00 1.10 50.70 5,184.43 192.40 838.46 -224.00 0.72 -0.62 -16.87
5,313.00 1.30 42.90 5,215.43 192.85 838.93 -224 .46 0.83 0.65 -25.16
5,408.00 1.50 51.20 5,310.40 194.42 840.63 -226.09 0.30 0.21 8.74
5,502.00 1.40 25.00 5,404.37 196.23 842.07 -227.96 0.71 -0.11 -27.87
5,597.00 1.50 32.10 5,499.34 198.33 843.23 -230.10 0.22 0.1 7.47
5,691.00 1.80 22.10 5,593.30 200.74 844 .44 -232.56 0.44 0.32 -10.64
5,735.00 2.00 14.00 5,637.27 202.13 844.88 -233.96 0.76 0.45 -18.41
5,754.00 1.80 6.20 5,656.26 202.75 844.99 -234.58 1.72 -1.05 -41.05
5,786.00 1.70 4.90 5,688.25 203.72 845.09 -235.56 0.34 -0.31 -4.06
5,817.00 1.50 354.10 5,719.24 204.58 845.09 -236.42 1.16 -0.65 -34.84
5,848.00 1.10 359.90 5,750.23 205.28 845.04 -237.12 1.36 -1.29 18.71
5,881.00 0.60 29.00 5,783.23 205.75 845.13 -237.59 1.96 -1.52 88.18
5,911.00 0.80 4.20 5,813.22 206.10 845.22 -237.94 1.20 0.67 -82.67
5,943.00 6.80 170.30 5,845.16 204.45 845.55 -236.30 23.68 18.75 519.06
5,974.00 10.90 175.70 5,875.78 199.72 846.08 -231.59 13.48 13.23 17.42
6,006.00 15.20 178.40 5,906.95 192.50 846.43 -224.40 13.57 13.44 8.44
6,038.00 19.60 176.70 5,937.48 182.95 846.85 -214.86 13.84 13.75 -5.31
6,069.00 23.60 180.70 5,966.29 171.55 847.08 -203.48 13.74 12.90 12.90
6,101.00 27.80 180.40 5,995.12 157.67 846.95 -189.61 13.13 13.12 -0.94
6,132.00 31.40 181.40 6,022.07 142.36 846.70 -174.31 11.72 11.61 3.23
6,163.00 35.80 181.80 6,047.89 125.22 846.22 -157.16 14.21 14.19 1.29
6,194.00 40.40 182.50 6,072.28 106.11 845.49 -138.03 14.90 14.84 2.26
6,226.00 44.50 181.90 6,095.88 84.53 844.67 -116.44 12.87 12.81 -1.87
6,257.00 48.20 181.90 6,117.28 62.12 843.93 -94.01 11.94 11.94 0.00
6,289.00 51.30 182.30 6,137.95 37.72 843.03 -69.59 9.73 9.69 1.25
6,321.00 55.30 182.30 6,157.07 12.08 842.00 -43.94 12.50 12.50 0.00
6,352.00 59.20 181.80 6,173.84 -13.97 841.07 -17.87 12.65 12.58 -1.61
6,383.00 61.90 180.50 6,189.08 -40.95 840.53 9.1 9.44 8.71 -4.19
6,415.00 62.80 179.70 6,203.93 -69.30 840.48 37.44 3.58 2.81 -2.50
6,446.00 64.40 178.90 6,217.71 -97.06 840.82 65.17 5.66 5.16 -2.58
6,478.00 65.70 178.00 6,231.21 -126.06 841.61 94.12 4.80 4.06 -2.81
6,510.00 65.80 177.60 6,244.35 -155.22 842.73 123.21 1.18 0.31 -1.25
6,541.00 65.60 177.40 6,257.11 -183.44 843.96 151.37 0.87 -0.65 -0.65
6,573.00 67.00 177.90 6,269.97 -212.72 845.16 180.58 4.60 4.37 1.56
6,604.00 70.20 179.10 6,281.28 -241.57 845.91 209.38 10.93 10.32 3.87
6,636.00 73.80 180.50 6,291.17 -272.00 846.02 239.78 11.99 11.25 4.37
6,667.00 75.60 181.80 6,299.35 -301.89 845.42 269.68 7.08 5.81 419
6,699.00 77.60 182.20 6,306.76 -333.00 844.33 300.81 6.37 6.25 1.25
6,730.00 82.10 182.40 6,312.23 -363.48 843.10 331.31 14.53 14.52 0.65
6,793.00 90.40 183.10 6,316.34 -426.22 840.09 394.12 13.22 13.17 1.1
6,825.00 91.10 183.10 6,315.92 -458.17 838.36 426.11 2.19 2.19 0.00
6,856.00 91.70 182.90 6,315.17 -489.12 836.74 457.10 2.04 1.94 -0.65
6,888.00 89.90 182.20 6,314.72 -521.08 835.31 489.09 6.04 -5.62 -2.19
6,919.00 89.90 182.00 6,314.77 -552.06 834.18 520.09 0.65 0.00 -0.65
6,951.00 89.70 180.50 6,314.89 -584.05 833.48 552.09 4.73 -0.62 -4.69
7,046.00 90.50 179.00 6,314.72 -679.04 833.89 647.00 1.79 0.84 -1.58
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Company: Bill Barrett Corp. Local Co-ordinate Reference: Well Pappenheim 6-62-23-0560BH
Project: Weld Co., CO TVD Reference: WELL @ 4715.00usft
Site: Sec.23-T6N-R62W MD Reference: WELL @ 4715.00usft
Well: Pappenheim 6-62-23-0560BH North Reference: True
Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature
Design: Wellbore #1 Database: EDM 5000.1 Single User Db
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) °) ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)
7,140.00 89.40 178.80 6,314.80 -773.03 835.70 740.85 1.19 -1.17 -0.21
7,235.00 90.30 178.80 6,315.05 -868.00 837.69 835.68 0.95 0.95 0.00
7,329.00 92.00 180.70 6,313.16 -961.98 838.10 929.57 2.71 1.81 2.02
7,424.00 92.10 180.60 6,309.77 -1,056.91 837.02 1,024.48 0.15 0.1 -0.11
7,519.00 89.80 183.10 6,308.19 -1,151.83 833.95 1,119.45 3.58 -2.42 2.63
7,613.00 90.60 182.30 6,307.86 -1,245.73 829.53 1,213.44 1.20 0.85 -0.85
7,707.00 89.10 183.20 6,308.11 -1,339.61 825.02 1,307.43 1.86 -1.60 0.96
7,801.00 90.60 182.50 6,308.35 -1,433.49 820.34 1,401.42 1.76 1.60 -0.74
7,896.00 88.80 181.60 6,308.85 -1,528.43 816.94 1,496.42 2.12 -1.89 -0.95
7,990.00 90.50 181.50 6,309.43 -1,622.39 814.40 1,590.40 1.81 1.81 -0.11
8,085.00 89.90 181.10 6,309.09 -1,717.36 812.25 1,685.39 0.76 -0.63 -0.42
8,179.00 89.60 180.80 6,309.51 -1,811.35 810.69 1,779.37 0.45 -0.32 -0.32
8,273.00 89.30 180.50 6,310.41 -1,905.34 809.62 1,873.33 0.45 -0.32 -0.32
8,369.00 90.40 180.10 6,310.66 -2,001.33 809.12 1,969.28 1.22 1.15 -0.42
8,463.00 90.40 178.90 6,310.00 -2,095.33 809.94 2,063.17 1.28 0.00 -1.28
8,557.00 89.80 178.00 6,309.84 -2,189.29 812.48 2,156.97 1.15 -0.64 -0.96
8,652.00 91.90 180.40 6,308.43 -2,284.26 813.81 2,251.82 3.36 2.21 2.53
8,747.00 92.00 180.60 6,305.20 -2,379.20 812.98 2,346.73 0.24 0.1 0.21
8,841.00 91.80 181.00 6,302.08 -2,473.14 811.67 2,440.65 0.48 -0.21 0.43
8,935.00 89.80 182.30 6,300.77 -2,567.08 808.96 2,534.63 2.54 -2.13 1.38
9,029.00 88.80 182.40 6,301.92 -2,661.00 805.11 2,628.62 1.07 -1.06 0.11
9,124.00 90.10 181.80 6,302.83 -2,755.93 801.63 2,723.61 1.51 1.37 -0.63
9,218.00 89.60 182.20 6,303.07 -2,849.87 798.35 2,817.61 0.68 -0.53 0.43
9,313.00 90.50 184.50 6,302.99 -2,944.70 792.80 2,912.59 2.60 0.95 242
9,407.00 89.50 182.80 6,302.99 -3,038.50 786.81 3,006.55 2.10 -1.06 -1.81
9,501.00 90.90 182.00 6,302.66 -3,132.42 782.88 3,100.55 1.72 1.49 -0.85
9,596.00 90.50 181.40 6,301.50 -3,227.37 780.06 3,195.53 0.76 -0.42 -0.63
9,689.00 90.50 182.30 6,300.69 -3,320.31 777.06 3,288.53 0.97 0.00 0.97
9,784.00 90.50 181.90 6,299.86 -3,415.25 773.57 3,383.52 0.42 0.00 -0.42
9,878.00 90.20 181.40 6,299.29 -3,509.21 770.87 3,477.52 0.62 -0.32 -0.53
9,973.00 91.00 180.50 6,298.29 -3,604.19 769.29 3,5672.49 1.27 0.84 -0.95
10,068.00 89.30 180.20 6,298.04 -3,699.18 768.71 3,667.44 1.82 -1.79 -0.32
10,162.00 89.40 181.10 6,299.11 -3,793.17 767.65 3,761.40 0.96 0.1 0.96
10,257.00 89.30 180.40 6,300.19 -3,888.15 766.40 3,856.36 0.74 -0.11 -0.74
10,351.00 89.10 179.60 6,301.50 -3,982.14 766.40 3,950.28 0.88 -0.21 -0.85
10,446.00 89.20 179.20 6,302.91 -4,077.13 767.40 4,045.16 0.43 0.11 -0.42
10,540.00 89.70 179.20 6,303.81 -4,171.11 768.71 4,139.03 0.53 0.53 0.00
10,635.00 89.20 178.10 6,304.72 -4,266.08 770.95 4,233.85 1.27 -0.53 -1.16
Last Archer Survey
10,691.00 89.90 177.50 6,305.16 -4,322.04 773.10 4,289.68 1.65 1.25 -1.07
PTB
10,747.00 90.60 177.50 6,304.92 -4,377.98 775.54 4,345.50 1.25 1.25 0.00
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(usft) (usft) (usft) (usft) Comment
100.00 100.00 0.11 -0.01  First MS Gyro Survey
715.00 714.99 -2.14 -0.08 Tie-In/ Gyro Survey
874.00 873.99 -2.67 -0.31  First Archer Survey
10,691.00 6,305.16 -4,322.04 773.10 Last Archer Survey
10,747.00 6,304.92 -4,377.98 77554 PTB
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Company: Bill Barrett Corp. Local Co-ordinate Reference: Well Pappenheim 6-62-23-0560BH
Project: Weld Co., CO TVD Reference: WELL @ 4715.00usft

Site: Sec.23-T6N-R62W MD Reference: WELL @ 4715.00usft

Well: Pappenheim 6-62-23-0560BH North Reference:

Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature

Design: Wellbore #1 Database: EDM 5000.1 Single User Db
Checked By: Approved By:
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