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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Hoffman C02-25D - MWD Survey

Measured Vertical Vertical Dogleg
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
698.00 0.00 0.00 698.00 0.00 0.00 0.00 0.00
Surface Casing Assumed Vertical at 698.00ft
918.00 0.44 119.25 918.00 -0.41 0.74 -0.23 0.20
First MWD Survey
1,013.00 3.70 218.61 1,012.93 -2.99 -0.86 2.72 4.00
1,108.00 4.99 233.08 1,107.66 -7.86 -6.07 9.86 1.77
1,203.00 6.62 235.14 1,202.17 -13.48 -13.87 19.34 1.73
1,297.00 8.63 238.86 1,295.33 -20.22 -24.35 31.51 2.20
1,390.00 10.15 227.59 1,387.09 -29.36 -36.38 46.47 2.56
1,483.00 11.80 217.04 1,478.40 -42.48 -48.16 64.08 2.79
1,575.00 13.38 217.57 1,568.18 -58.42 -60.32 83.96 1.72
1,667.00 14.48 226.14 1,657.49 -74.83 -75.10 106.02 2.54
1,758.00 16.04 227.15 1,745.27 -91.27 -92.52 129.96 1.74
1,851.00 18.14 227.01 1,834.16 -109.88 -112.54 157.27 2.26
1,942.00 20.46 224.34 1,920.05 -130.92 -134.02 187.33 2.73
2,035.00 23.29 225.56 2,006.34 -155.42 -158.51 221.98 3.08
2,128.00 22.73 223.41 2,091.94 -181.35 -183.98 258.32 1.09
2,219.00 23.96 224.76 2,175.49 -207.24 -209.08 294.38 1.47
2,315.00 24.40 225.15 2,263.07 -235.06 -236.86 333.70 0.49
2,409.00 22.86 221.85 2,349.19 -262.36 -262.81 371.35 2.16
2,504.00 24.11 223.22 2,436.32 -290.25 -288.41 409.17 1.44
2,599.00 23.69 224.09 2,523.17 -318.09 -314.98 447.65 0.58
2,694.00 25.28 225.70 2,609.63 -345.97 -342.78 487.02 1.81
2,790.00 25.18 224.94 2,696.47 -374.74 -371.87 527.94 0.35
2,884.00 24.77 223.66 2,781.68 -403.14 -399.59 567.62 0.72
2,980.00 25.32 226.47 2,868.66 -431.83 -428.36 608.25 1.37
3,075.00 24.12 226.12 2,954.95 -459.28 -457.08 647.97 1.27
3,170.00 22.08 225.34 3,042.33 -485.29 -483.78 685.23 2.17
3,265.00 21.80 224.97 3,130.45 -510.32 -508.94 720.73 0.33
3,360.00 22.69 224.90 3,218.38 -535.78 -534.34 756.69 0.94
3,455.00 21.40 230.34 3,306.44 -559.82 -560.62 792.27 2.54
3,550.00 23.04 228.39 3,394.38 -583.23 -587.87 828.08 1.89
3,645.00 24.61 227.31 3,481.28 -608.99 -616.31 866.40 1.72
3,740.00 26.72 227.25 3,566.91 -636.90 -646.54 907.51 2.22
3,835.00 27.29 222.28 3,651.56 -667.52 -676.88 950.61 2.45
3,930.00 25.12 222.02 3,736.79 -698.61 -705.03 992.51 2.29
4,025.00 22.43 222.35 3,823.72 -726.99 -730.74 1,030.76 2.84
4,121.00 20.84 223.14 3,912.95 -752.99 -754.76 1,066.13 1.68
4,216.00 21.88 224.72 4,001.43 -777.90 -778.77 1,100.73 1.25
4,311.00 22.70 223.91 4,089.33 -803.69 -803.94 1,136.76 0.92
4,406.00 22.65 224.68 4,176.99 -829.90 -829.51 1,173.38 0.32
4,502.00 20.38 224.11 4,266.29 -855.05 -854.15 1,208.58 2.37
4,597.00 21.79 224.93 4,354.93 -879.41 -878.11 1,242.75 1.52
4,692.00 22.87 226.97 4,442.80 -904.49 -904.06 1,278.84 1.40
4,787.00 23.56 227.90 4,530.11 -929.82 -931.64 1,316.24 0.82
4,882.00 21.62 228.50 4,617.82 -954.14 -958.84 1,352.67 2.06
4,978.00 19.95 222.16 4,707.58 -978.01 -983.09 1,386.69 2.92
5,072.00 18.06 222.01 4,796.45 -1,000.72 -1,003.60 1,417.26 2.01
5,168.00 16.97 222.11 4,888.00 -1,022.17 -1,022.96 1,446.12 1.14
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Hoffman C02-25D - MWD Survey

Measured Vertical Vertical Dogleg
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft)
5,263.00 16.12 221.38 4,979.07 -1,042.35 -1,040.97 1,473.13 0.92
5,358.00 10.82 227.63 5,071.42 -1,058.27 -1,056.29 1,495.22 5.78
5,453.00 8.02 224.28 5,165.13 -1,069.03 -1,067.51 1,510.76 3.00
5,548.00 5.50 215.75 5,259.47 -1,077.47 -1,074.79 1,521.88 2.85
5,643.00 221 201.13 5,354.24 -1,082.87 -1,078.12 1,528.05 3.59
5,737.00 1.54 192.07 5,448.19 -1,085.80 -1,079.03 1,530.78 0.78
5,832.00 1.46 194.18 5,543.16 -1,088.22 -1,079.60 1,532.89 0.10
5,927.00 1.34 181.69 5,638.13 -1,090.51 -1,079.93 1,534.74 0.34
6,117.00 1.17 183.45 5,828.09 -1,094.66 -1,080.11 1,537.81 0.09
6,403.00 0.81 217.69 6,114.05 -1,099.18 -1,081.52 1,542.01 0.24
6,688.00 0.15 218.45 6,399.03 -1,101.06 -1,082.98 1,544.38 0.23
6,974.00 0.20 152.27 6,685.03 -1,101.80 -1,082.98 1,544.90 0.07
7,162.00 0.44 53.20 6,873.03 -1,101.66 -1,082.25 1,544.28 0.27

Final MWD Survey
7,218.00 0.44 53.20 6,929.03 -1,101.40 -1,081.91 1,543.86 0.00

Survey Projection to TD - Estimated BHL: 1301' FSL, 1316' FWL

Design Annotations

Measured Vertical Local Coordinates

Depth Depth +N/-S +E/-W Comment
(ft) (ft) (ft) (ft)
698.00 698.00 0.00 0.00 Surface Casing Assumed Vertical at 698.00ft
918.00 918.00 -0.41 0.74 First MWD Survey

7,162.00 6,873.03 -1,101.66 -1,082.25 Final MWD Survey

7,218.00 6,929.03 -1,101.40 -1,081.91 Survey Projection to TD

7,218.00 6,929.03 -1,101.40 -1,081.91 Estimated BHL: 1301' FSL, 1316' FWL

Vertical Section Information

Angle Origin Origin Start
Type Target Azimuth Type +N/_S +E/-W TVD
) (ft) (ft) (ft)
Target Hoffman C02-25D_PlanA - 224.87 Slot 0.00 0.00 0.00

Revl BHL Tgt

Survey tool program

From To Survey/Plan Survey Tool
(ft) (ft)
698.00 7,218.00  Sperry MWD Surveys MWD
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HALLIBURTON

Noble Energy

Weld County, CO (NAD 83)

Design Report for Hoffman C02-25D - MWD Survey

Targets
Target Name Dip Dip
- hit/miss target  Angle Dir. TVD +N/-S +E/-W Northing Easting
- Shape ©) @) (ft) (ft) (ft) (ft) (ft)
Hoffman 0.00 0.00 1.00 0.47 41.81 1,368,487.15 3,273,655.39
- actual wellpath misses target center by 41.81ft at 1.00ft MD (1.00 TVD, 0.00 N, 0.00 E)
- Polygon
Point 1 -2,388.19 -2,416.53 1,366,070.25  3,271,225.49
Point 2 -2,406.19  2,837.47 1,371,324.03  3,271,207.49
Point 3 2,835.81  2,913.47 1,371,400.02  3,276,449.27
Point 4 2,861.81 -2,358.53 1,366,128.24  3,276,475.27
Point 5 -2,388.19 -2,416.53 1,366,070.25  3,271,225.49
Hoffman 0.00 0.00 6,896.00 -1,083.04 -1,078.10 1,367,403.69 3,272,535.52
- actual wellpath misses target center by 29.86ft at 7162.00ft MD (6873.03 TVD, -1101.66 N, -1082.25 E)
- Point
Hoffman 0.00 0.00 1.00 0.47 41.81 1,368,487.15 3,273,655.39
- actual wellpath misses target center by 41.81ft at 1.00ft MD (1.00 TVD, 0.00 N, 0.00 E)
- Polygon
Point 1 -1,928.19  -1,956.53 1,366,530.23  3,271,685.47
Point 2 -1,946.19  2,377.47 1,370,864.05  3,271,667.47
Point 3 2,375.81  2,453.47 1,370,940.04  3,275,989.29
Point 4 2,401.81 -1,898.53 1,366,588.23  3,276,015.29
Point 5 -1,928.19 -1,956.53 1,366,530.23  3,271,685.47
Hoffman 0.00 0.00 5,500.00 -1,083.04 -1,078.10 1,367,403.69 3,272,535.52

- actual wellpath misses target center by 4.28ft at 5788.71ft MD (5499.89 TVD, -1087.14 N, -1079.33 E)
- Circle (radius 75.00)

Latitude

40° 20' 26.664 N

40° 20' 16.080 N

40° 20' 26.664 N

40° 20" 16.080 N

Longitude
104° 31'5.772 W

104° 31'20.388 W

104° 31'5.772 W

104° 31'20.388 W
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

North Reference Sheet for Sec. 2-T4N-R64W (Hoffman 2 PAD) - Hoffman C02-25D

All data is in US Feet unless otherwise stated. Directions and Coordinates are relative to Grid North Reference.

Vertical Depths are relative to KB @ 4633.00ft (Ensign 132). Northing and Easting are relative to Hoffman C02-25D - Slot A3
Coordinate System is US State Plane 1983, Colorado Northern Zone using datum North American Datum 1983, ellipsoid GRS 1980
Projection method is Lambert Conformal Conic (2 parallel)

Central Meridian is 105° 30" 0.000 W°, Longitude Origin:0° 0' 0.000 E°, Latitude Origin:40° 47' 0.000 N°

False Easting: 3,000,000.00ft, False Northing: 1,000,000.00ft, Scale Reduction: 0.99995808

Grid Coordinates of Well: 1,368,486.68 ft N, 3,273,613.58 ft E
Geographical Coordinates of Well: 40° 20" 26.66" N, 104° 31' 06.31" W
Grid Convergence at Surface is: 0.63°

Based upon Minimum Curvature type calculations, at a Measured Depth of 7,218.00ft
the Bottom Hole Displacement is 1,543.89ft in the Direction of 224.49° (Grid).

Magnetic Convergence at surface is: -7.97° (10 April 2012, , BGGM2011)

G

Magnetic Model: BGGMZ2011
T M Date:  10-Apr-12
Declination: 8.60°
Inclination/Dip:  67.00°
Field Strength: 52993

Grid Morth i20.63° East of True North (G rd Convergence)
Magnefic North iz 8.60° East of True North (M agneticDeclination)
agnetic Norh i= 7.97° East of Grid N orth (M agneticConvergence )

To convert a True Direction te a Grid Direction, Subtract 0 53°
o converta Magnetic Direction to a True Direction, Add 8.50° East
To coenvert a Magnetic Direction to a Grid Direction, Add 797°
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Project: Weld County, CO (NAD 83)

Well Rofiman Gop26D o) Noble Energy

HALLIBURTON

Sperry Drilling

+) (200 ft/in)

—

South(-)/North

Halliburton Energy Services, Inc.
("Halliburton”) recently completed

MAzimuths to Grid North LEGEND directional drilling and MWD operations
True North: -0.63° at the Hoffman C02-25D well located at
M tic N rtH' 7'970 WeldlCountyl, CO. At the conclusipn of
agnetic North: 7. Hoffman C02-25D, Plan A, Plan A - Rev 1 Proposal VO the job Halliourton performed a final
survey on the well. Noble Energy has
Magnetic Field —— MWD Survey requested that Halliburton provide them
Strength: 52992.6snT the distances from BHL to section lines
Dip Angle: 67.00° from that final survey to allow Noble
Date: 4/10/2012 Energy to meet its requirements under
Model: BGGM2011 Colorado law. These distances are
’ generated by a mathematical algorithm

based on rough data collected after the

well is drilled. Halliburton considers it to

be a rough estimate only and it is not to

be relied upon in any application where

accurate data is required. In

consideration for Halliburton releasing
this data to Noble Energy, Noble Energy

Permitted BHL: 1320' FSL, 1320' FWL agrees to release Halliburton from any

consequences of it or anyone else
relying on such data.

KOP - Begin 2.59100ft Build at 1000.00ft

End of Build at 1929.96ft

Hold Angle at 23.25°

Begin 2.59100ft Drop to Vertical at 4858.46ft

I
I
I

End of Drop at 5788.42ft |

| I
I
I
I
I
I
I

Total Depth at 71 84.42ft:
\

Hoffman C02-25D_PlanA - Rev1_BHL Tgt

I
I
I
I
I
I

I

I
|

T T T T T T |
-1200 -1000 -800 -600 -400 -200 0
West(-)/East(+) (200 ft/in)




Project: Weld County, CO (NAD 83)
Site: Sec. 2-T4N-R64W (Hoffman 2 PAD)
Well: Hoffman C02-25D

HALLIBURTON

Sperry Drilling

Noble Energy

G

T A M
Azimuths to Grid North

True North: -0.63°
Magnetic North: 7.97°

Magnetic Field
Strength: 52992.6snT
Dip Angle: 67.00°
Date: 4/10/2012
Model: BGGM2011

—— MWD Survey

Halliburton Energy Services, Inc.
("Halliburton") recently completed
directional drilling and MWD operations
at the Hoffman C02-25D well located at
Weld County, CO. At the conclusion of
the job Halliburton performed a final
survey on the well. Noble Energy has
requested that Halliburton provide them
the distances from BHL to section lines
from that final survey to allow Noble
Energy to meet its requirements under
Colorado law. These distances are
generated by a mathematical algorithm
based on rough data collected after the

LEGEND

Hoffman C02-25D, Plan A, Plan A - Rev 1 Proposal VO

well is drilled. Halliburton considers it to
N be a rough estimate only and it is not to
| be relied upon in any application where
0 | accurate data is required. In
| \ consideration for Halliburton releasing
this data to Noble Energy, Noble Energy
] agrees to release Halliburton from any
1 consequences of it or anyone else
500_’ relying on such data.
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