Noble Energy Inc.- Weld County, CO (Grid North)

Well Name: Lorenz F22-67-1HN
Surface Location: Lorenz F22-67-1HN Pad Sec.22-T5N-R65W
North American Datum 1983 , US State Plane 1983 , Colorado Northern Zone
Ground Elevation: 4625.0
Northing Easting Latittude Longitude
0.0 1385792.19 3239271.91 40.389220 -104.641010
Original Well Elev  WELL @ 4638.0ft (Original Well Elev)
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Directional

Noble Energy Inc.- Weld County, CO
(Grid North)

Sec.22-T5N-R65W
Lorenz F22-67-1HN Pad Sec.22-T5N-R65W
Lorenz F22-67-1HN

Wellbore #1
Design: Wellbore #1

Standard Survey Report

15 October, 2012
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Survey Report

Directional
Company: Noble Energy Inc.- Weld County, CO (Grid Local Co-ordinate Reference:  Well Lorenz F22-67-1HN
North)
Project: Sec.22-T5N-R65W TVD Reference: WELL @ 4638.0ft (Original Well Elev)
Site: Lorenz F22-67-1HN Pad Sec.22-T5N-R65W MD Reference: WELL @ 4638.0ft (Original Well Elev)
Well: Lorenz F22-67-1HN North Reference: Grid
Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature
Design: Wellbore #1 Database: Landmark
Project Sec.22-T5N-R65W, Weld County, CO
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983 Using Well Reference Point
Map Zone: Colorado Northern Zone Using geodetic scale factor
Site Lorenz F22-67-1HN Pad Sec.22-T5N-R65W
Site Position: Northing: 1,385,792.19¢ Latitude: 40.389220
From: Lat/Long Easting: 3,239,271.911t Longitude: -104.641010
Position Uncertainty: 0.0ft Slot Radius: " Grid Convergence: 0.56 °
Well Lorenz F22-67-1HN
Well Position +N/-S 0.0ft Northing: 1,385,792.19ft Latitude: 40.389220
+E/-W 0.0ft Easting: 3,239,271.91 ft Longitude: -104.641010
Position Uncertainty 0.0ft Wellhead Elevation: ft Ground Level: 4,625.01t
Wellbore Wellbore #1
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 9/25/2012 8.62 67.02 53,006
Design Wellbore #1
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(ft) (ft) (ft) )
0.0 0.0 0.0 260.73
Survey Program Date 10/15/2012
From To
(ft) (ft) Survey (Wellbore) Tool Name Description
596.0 11,183.0 Survey #1 (Wellbore #1) MWD MWD - Standard
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) (°/100ft)
0.0 0.00 0.00 0.0 0.0 0.0 0.0 0.00 0.00 0.00
Lorenz Farms #22-3B - Unioil River No. 1
2.0 0.00 0.00 2.0 0.0 0.0 0.0 0.00 0.00 0.00
Lorenz F #22-1
596.0 0.00 0.00 596.0 0.0 0.0 0.0 0.00 0.00 0.00
646.0 0.60 53.60 646.0 0.2 0.2 -0.2 1.20 1.20 0.00
739.0 0.60 25.60 739.0 0.9 0.8 -0.9 0.31 0.00 -30.11
833.0 1.80 103.20 833.0 1.0 25 -2.6 1.88 1.28 82.55
926.0 3.30 104.20 925.9 0.0 6.5 -6.4 161 1.61 1.08
1,019.0 3.60 120.90 1,018.7 -2.2 11.6 -11.1 1.12 0.32 17.96
1,113.0 4.60 136.20 1,112.5 -6.4 16.7 -15.5 1.57 1.06 16.28
1,210.0 6.20 150.50 1,209.0 -13.8 22.0 -19.5 2.14 1.65 14.74
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Survey Report

Directional
Company: Noble Energy Inc.- Weld County, CO (Grid Local Co-ordinate Reference: Well Lorenz F22-67-1HN
North)
Project: Sec.22-T5N-R65W TVD Reference: WELL @ 4638.0ft (Original Well Elev)
Site: Lorenz F22-67-1HN Pad Sec.22-T5N-R65W MD Reference: WELL @ 4638.0ft (Original Well Elev)
Well: Lorenz F22-67-1HN North Reference: Grid
Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature
Design: Wellbore #1 Database: Landmark
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ft) @) ) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) (°/100ft)
1,305.0 7.70 151.30 1,303.3 -23.8 27.6 -23.4 1.58 1.58 0.84
1,400.0 7.80 149.70 1,397.5 -35.0 33.9 -27.8 0.25 0.11 -1.68
1,493.0 8.20 148.00 1,489.6 -46.0 40.6 -32.6 0.50 0.43 -1.83
1,588.0 9.60 149.90 1,583.4 -58.6 48.1 -38.1 151 1.47 2.00
1,684.0 9.80 151.90 1,678.1 -72.8 56.0 -43.6 0.41 0.21 2.08
1,779.0 9.90 155.60 1,771.7 -87.3 63.2 -48.3 0.67 0.11 3.89
1,873.0 10.60 157.70 1,864.2 -102.7 69.8 -52.4 0.84 0.74 2.23
1,968.0 10.90 150.50 1,957.5 -118.6 77.6 -57.4 145 0.32 -7.58
2,063.0 11.60 158.50 2,050.7 -135.3 85.5 -62.6 1.80 0.74 8.42
2,158.0 12.70 156.30 2,143.5 -153.7 93.2 -67.2 1.26 1.16 -2.32
2,253.0 12.60 157.70 2,236.2 -172.9 101.3 -72.1 0.34 -0.11 1.47
2,348.0 13.50 163.50 2,328.8 -193.1 108.4 -75.9 1.67 0.95 6.11
2,443.0 13.40 162.40 2,421.2 -214.2 114.9 -78.9 0.29 -0.11 -1.16
2,537.0 13.30 162.40 2,512.6 -234.9 121.4 -82.0 0.11 -0.11 0.00
2,632.0 13.80 166.40 2,605.0 -256.4 127.4 -84.4 112 0.53 4.21
2,727.0 15.20 164.90 2,697.0 -279.4 133.3 -86.6 1.53 1.47 -1.58
2,822.0 15.50 159.40 2,788.6 -303.3 141.0 -90.3 1.56 0.32 -5.79
2,917.0 14.70 155.70 2,880.3 -326.2 150.4 -96.0 1.32 -0.84 -3.89
3,012.0 14.80 156.60 2,972.2 -348.3 160.2 -102.0 0.26 0.11 0.95
3,107.0 14.20 158.00 3,064.2 -370.2 169.4 -107.6 0.73 -0.63 1.47
3,202.0 13.50 154.00 3,156.4 -391.0 178.6 -113.3 1.25 -0.74 -4.21
3,297.0 13.90 154.10 3,248.7 -411.2 188.5 -119.8 0.42 0.42 0.11
3,392.0 12.10 154.80 3,341.2 -430.5 197.7 -125.8 1.90 -1.89 0.74
3,487.0 10.70 149.70 3,434.4 -447.1 206.4 -131.7 1.81 -1.47 -5.37
3,582.0 9.10 149.00 3,528.0 -461.2 214.7 -137.6 1.69 -1.68 -0.74
3,677.0 8.20 154.50 3,621.9 -473.7 2215 -142.3 1.29 -0.95 5.79
3,772.0 7.20 159.40 3,716.0 -485.4 226.5 -145.4 1.26 -1.05 5.16
3,867.0 6.10 158.70 3,810.4 -495.7 230.4 -147.6 1.16 -1.16 -0.74
3,961.0 6.00 172.60 3,903.9 -505.2 232.9 -148.5 1.56 -0.11 14.79
4,056.0 5.50 168.00 3,998.4 -514.6 234.5 -148.5 0.72 -0.53 -4.84
4,151.0 4.80 157.50 4,093.0 -522.7 236.9 -149.7 1.23 -0.74 -11.05
4,246.0 3.80 163.50 4,187.7 -529.4 239.3 -151.0 1.15 -1.05 6.32
4,341.0 3.10 143.90 4,282.6 -534.5 241.8 -152.5 1.43 -0.74 -20.63
4,436.0 2.50 163.80 4,377.5 -538.6 243.8 -153.9 1.19 -0.63 20.95
4,531.0 1.10 107.90 4,472.4 -540.9 245.3 -155.0 2.20 -1.47 -58.84
4,626.0 1.50 127.10 4,567.4 -541.9 247.2 -156.7 0.62 0.42 20.21
4,721.0 1.40 125.80 4,662.4 -543.3 249.1 -158.3 0.11 -0.11 -1.37
4,816.0 1.30 306.70 4,757.3 -543.4 249.2 -158.4 2.84 -0.11 -188.53
4,911.0 1.10 305.50 4,852.3 -542.2 247.6 -157.0 0.21 -0.21 -1.26
5,005.0 1.10 303.00 4,946.3 -541.2 246.1 -155.7 0.05 0.00 -2.66
5,100.0 0.80 278.60 5,041.3 -540.6 244.6 -154.4 0.52 -0.32 -25.68
5,195.0 1.00 281.40 5,136.3 -540.3 243.2 -153.0 0.22 0.21 2.95
5,290.0 1.30 262.60 5,231.3 -540.3 241.3 -151.1 0.50 0.32 -19.79
5,385.0 1.10 269.10 5,326.2 -540.4 239.3 -149.2 0.25 -0.21 6.84
5,480.0 0.90 202.00 5,421.2 -541.1 238.1 -147.9 1.18 -0.21 -70.63
5,575.0 0.80 209.50 5,516.2 -542.4 237.5 -147.1 0.16 -0.11 7.89
5,670.0 0.80 93.50 5,611.2 -543.0 237.9 -147.3 143 0.00 -122.11
5,765.0 0.40 356.60 5,706.2 -542.7 238.5 -148.0 0.99 -0.42 -102.00
5,860.0 0.70 286.90 5,801.2 -542.2 237.9 -147.5 0.71 0.32 -73.37
5,955.0 1.00 326.40 5,896.2 -541.4 236.9 -146.6 0.67 0.32 41.58
6,050.0 0.50 325.00 5,991.2 -540.3 236.2 -146.1 0.53 -0.53 -1.47
6,145.0 5.30 267.20 6,086.0 -540.2 231.6 -141.6 5.32 5.05 -60.84
6,240.0 13.30 268.90 6,179.7 -540.6 216.3 -126.4 8.43 8.42 1.79
6,334.0 20.20 271.90 6,269.7 -540.3 189.2 -99.7 7.40 7.34 3.19
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Survey Report

Directional
Company: Noble Energy Inc.- Weld County, CO (Grid Local Co-ordinate Reference:  Well Lorenz F22-67-1HN
North)
Project: Sec.22-T5N-R65W TVD Reference: WELL @ 4638.0ft (Original Well Elev)
Site: Lorenz F22-67-1HN Pad Sec.22-T5N-R65W MD Reference: WELL @ 4638.0ft (Original Well Elev)
Well: Lorenz F22-67-1HN North Reference: Grid
Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature
Design: Wellbore #1 Database: Landmark
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) (°/100ft)
6,429.0 25.10 271.90 6,357.3 -539.1 152.6 -63.8 5.16 5.16 0.00
6,524.0 32.00 269.80 6,440.7 -538.5 107.3 -19.2 7.34 7.26 -2.21
6,619.0 41.40 270.20 6,516.8 -538.5 50.6 36.8 9.90 9.89 0.42
6,714.0 52.10 266.60 6,581.8 -540.6 -18.5 105.3 11.59 11.26 -3.79
6,809.0 60.10 263.30 6,634.8 -547.7 -96.9 183.9 8.90 8.42 -3.47
6,904.0 64.70 264.00 6,678.8 -557.0 -180.6 267.9 4.89 4.84 0.74
6,999.0 69.90 264.20 6,715.4 -566.0 -267.7 355.4 5.48 5.47 0.21
7,046.0 71.10 263.30 6,731.1 -570.8 -311.8 399.6 3.13 2.55 -1.91
7,094.0 73.30 263.70 6,745.8 -576.0 -357.2 445.3 4.65 4.58 0.83
7,141.0 75.20 264.50 6,758.5 -580.6 -402.2 490.4 4.36 4.04 1.70
7,207.0 79.00 265.20 6,773.3 -586.4 -466.2 554.6 5.85 5.76 1.06
7,297.0 83.40 273.70 6,787.1 -587.2 -555.1 642.4 10.53 4.89 9.44
7,298.4 83.47 273.68 6,787.2 -587.1 -556.4 643.7 5.62 5.37 -1.70
Lorenz F22-67-1HN Landing Pt.
7,392.0 88.50 272.10 6,793.8 -582.4 -649.7 735.0 5.62 5.37 -1.68
7,487.0 89.30 270.00 6,795.6 -580.7 -744.6 828.4 2.37 0.84 -2.21
7,582.0 90.50 267.30 6,795.8 -582.9 -839.6 922.5 3.11 1.26 -2.84
7,677.0 91.10 266.10 6,794.4 -588.4 -934.4 1,017.0 141 0.63 -1.26
7,772.0 91.90 265.80 6,791.9 -595.1 -1,029.2 1,111.5 0.90 0.84 -0.32
7,867.0 91.50 265.80 6,789.1 -602.0 -1,123.9 1,206.1 0.42 -0.42 0.00
7,962.0 89.50 264.90 6,788.3 -609.7 -1,218.5 1,300.8 2.31 -2.11 -0.95
8,057.0 89.10 266.10 6,789.5 -617.2 -1,313.2 1,395.5 1.33 -0.42 1.26
8,151.0 89.70 266.10 6,790.4 -623.6 -1,407.0 1,489.1 0.64 0.64 0.00
8,246.0 89.10 267.70 6,791.4 -628.7 -1,501.9 1,583.5 1.80 -0.63 1.68
8,341.0 89.50 268.90 6,792.6 -631.5 -1,596.8 1,677.7 1.33 0.42 1.26
8,436.0 88.50 268.20 6,794.3 -633.9 -1,691.8 1,771.8 1.28 -1.05 -0.74
8,5631.0 88.50 270.20 6,796.7 -635.3 -1,786.7 1,865.7 2.10 0.00 211
8,626.0 90.20 268.80 6,797.8 -636.1 -1,881.7 1,959.6 2.32 1.79 -1.47
8,721.0 90.80 267.30 6,797.0 -639.3 -1,976.6 2,053.8 1.70 0.63 -1.58
8,816.0 91.50 267.30 6,795.1 -643.8 -2,071.5 2,148.2 0.74 0.74 0.00
8,911.0 91.40 267.30 6,792.7 -648.3 -2,166.4 2,242.5 0.11 -0.11 0.00
9,006.0 90.70 267.00 6,790.9 -653.0 -2,261.2 2,336.9 0.80 -0.74 -0.32
9,101.0 89.50 267.50 6,790.8 -657.5 -2,356.1 2,431.3 1.37 -1.26 0.53
9,195.0 89.30 270.00 6,791.8 -659.6 -2,450.1 2,524.3 2.67 -0.21 2.66
9,290.0 90.90 269.30 6,791.6 -660.2 -2,545.1 2,618.2 1.84 1.68 -0.74
9,385.0 91.20 268.10 6,789.9 -662.3 -2,640.0 2,712.3 1.30 0.32 -1.26
9,480.0 90.10 267.30 6,788.8 -666.1 -2,735.0 2,806.5 1.43 -1.16 -0.84
9,575.0 88.90 266.80 6,789.6 -671.0 -2,829.8 2,901.0 1.37 -1.26 -0.53
9,670.0 89.80 266.50 6,790.7 -676.6 -2,924.7 2,995.4 1.00 0.95 -0.32
9,765.0 88.40 266.80 6,792.2 -682.1 -3,019.5 3,089.9 151 -1.47 0.32
9,860.0 89.10 267.00 6,794.2 -687.3 -3,114.3 3,184.4 0.77 0.74 0.21
9,955.0 89.10 267.90 6,795.7 -691.5 -3,209.2 3,278.7 0.95 0.00 0.95
10,050.0 88.60 266.80 6,797.6 -695.9 -3,304.1 3,373.0 1.27 -0.53 -1.16
10,145.0 88.90 268.10 6,799.7 -700.1 -3,399.0 3,467.4 1.40 0.32 1.37
10,240.0 88.70 269.30 6,801.7 -702.3 -3,493.9 3,5661.4 1.28 -0.21 1.26
10,335.0 89.30 269.30 6,803.4 -703.4 -3,588.9 3,655.3 0.63 0.63 0.00
10,430.0 89.90 269.30 6,804.0 -704.6 -3,683.9 3,749.3 0.63 0.63 0.00
10,525.0 90.10 269.10 6,804.0 -705.9 -3,778.9 3,843.2 0.30 0.21 -0.21
10,619.0 90.20 268.80 6,803.8 -707.6 -3,872.9 3,936.3 0.34 0.11 -0.32
10,714.0 88.80 267.70 6,804.6 -710.5 -3,967.8 4,030.5 1.87 -1.47 -1.16
10,809.0 89.30 268.10 6,806.2 -714.0 -4,062.7 4,124.7 0.67 0.53 0.42
10,904.0 89.90 268.10 6,806.9 -717.2 -4,157.7 4,218.9 0.63 0.63 0.00
10,999.0 89.00 267.70 6,807.8 -720.7 -4,252.6 4,313.2 1.04 -0.95 -0.42
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Survey Report

Directional
Company: Noble Energy Inc.- Weld County, CO (Grid Local Co-ordinate Reference:  Well Lorenz F22-67-1HN
North)
Project: Sec.22-T5N-R65W TVD Reference: WELL @ 4638.0ft (Original Well Elev)
Site: Lorenz F22-67-1HN Pad Sec.22-T5N-R65W MD Reference: WELL @ 4638.0ft (Original Well Elev)
Well: Lorenz F22-67-1HN North Reference: Grid
Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature
Design: Wellbore #1 Database: Landmark
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft) (°/100ft) (°/100ft)
11,127.0 87.70 268.60 6,811.5 -724.8 -4,380.5 4,440.0 1.24 -1.02 0.70
11,182.3 87.70 268.60 6,813.7 -726.1 -4,435.7 4,494.7 0.00 0.00 0.00
Lorenz F22-67-1HN BHL 1650'FNL, 535'FWL
11,183.0 87.70 268.60 6,813.7 -726.1 -4,436.4 4,495.5 0.00 0.00 0.00
Design Targets
Target Name
- hit/miss target Dip Angle Dip Dir.  TVD +N/-S +E/-W Northing Easting
- Shape @) @) (ft) (ft) (ft) (1) (ft) Latitude Longitude
Lorenz F22-67-1HN B 0.00 0.00 6,796.0 -723.9 -4,436.5 1,385,068.35 3,234,835.65 40.387350 -104.656960
- actual wellpath misses target center by 17.8ft at 11182.3ft MD (6813.7 TVD, -726.1 N, -4435.7 E)
- Circle (radius 35.0)
Lorenz F22-67-1HN L 0.00 0.00 6,796.0 -579.4 -555.4  1,385,212.81 3,238,716.53 40.387644 -104.643024
- actual wellpath misses target center by 11.7ft at 7298.4ft MD (6787.2 TVD, -587.1 N, -556.4 E)
- Circle (radius 35.0)
Checked By: Approved By: Date:
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