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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Wells Ranch AE08-65-1HN - MWD Survey

Measured Vertical Vertical Dogleg
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate
(ft) ©) ©) (ft) (ft) (t) (ft) (°/100ft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
742.00 0.00 0.00 742.00 0.00 0.00 0.00 0.00
Tie On To Surface Casing Assumed Vertical
805.00 0.47 129.78 805.00 -0.17 0.20 0.15 0.75
First MWD Survey
897.00 0.18 46.44 897.00 -0.31 0.59 0.49 0.53
989.00 1.37 342.25 988.99 0.84 0.36 0.58 1.41
1,080.00 2.63 354.33 1,079.93 3.95 -0.18 0.91 1.45
1,172.00 4.39 355.93 1,171.76 9.57 -0.63 1.99 1.92
1,265.00 6.62 354.87 1,264.32 18.46 -1.37 3.71 2.40
1,357.00 8.52 358.25 1,355.52 30.55 -2.05 6.35 2.12
1,449.00 10.83 357.25 1,446.20 46.00 -2.67 9.95 2.52
1,544.00 13.37 356.61 1,539.08 65.88 -3.75 14.33 2.68
1,639.00 16.27 353.47 1,630.91 90.07 -5.91 18.83 3.17
1,734.00 17.52 351.43 1,721.81 117.44 -9.56 22.77 1.46
1,829.00 16.82 351.21 1,812.58 145.16 -13.79 26.25 0.74
1,924.00 17.07 349.70 1,903.45 172.46 -18.38 29.26 0.53
2,019.00 18.22 351.79 1,993.98 200.88 -23.00 32.56 1.38
2,113.00 17.97 351.00 2,083.34 229.75 -27.36 36.21 0.37
2,208.00 18.83 350.99 2,173.48 259.36 -32.06 39.76 0.91
2,303.00 16.48 348.68 2,264.00 287.72 -37.10 42.62 2.58
2,398.00 18.59 353.05 2,354.58 315.97 -41.58 46.00 2.62
2,493.00 18.30 354.24 2,444.70 345.84 -44.91 50.93 0.50
2,588.00 18.29 354.24 2,534.90 375.51 -47.90 56.13 0.01
2,683.00 18.53 355.71 2,625.04 405.40 -50.53 61.74 0.55
2,778.00 18.60 354.61 2,715.10 435.54 -53.08 67.49 0.37
2,873.00 17.84 352.35 2,805.33 465.04 -56.44 72.29 1.09
2,968.00 17.72 351.24 2,895.80 493.75 -60.58 76.12 0.38
3,062.00 18.30 350.29 2,985.19 522.44 -65.25 79.44 0.69
3,157.00 18.98 352.75 3,075.21 552.47 -69.71 83.32 1.09
3,252.00 18.95 352.78 3,165.05 583.09 -73.60 87.91 0.03
3,347.00 16.83 351.40 3,255.45 612.00 -77.60 91.93 2.28
3,442.00 17.74 352.40 3,346.16 639.94 -81.57 95.72 1.01
3,537.00 17.74 353.93 3,436.64 668.68 -85.02 100.23 0.49
3,632.00 17.56 351.57 3,527.17 697.25 -88.65 104.51 0.77
3,726.00 17.60 352.53 3,616.78 725.37 -92.57 108.39 0.31
3,821.00 18.50 352.39 3,707.11 754.55 -96.44 112.61 0.95
3,916.00 20.58 356.97 3,796.64 786.17 -99.31 118.45 2.72
4,011.00 20.95 356.99 3,885.47 819.80 -101.09 125.90 0.39
4,106.00 18.81 353.50 3,974.80 851.98 -103.72 132.13 2.57
4,201.00 16.82 352.04 4,065.24 880.82 -107.35 136.48 2.15
4,296.00 17.03 351.34 4,156.13 908.18 -111.35 140.08 0.31
4,390.00 16.16 352.13 4,246.21 934.75 -115.22 143.60 0.96
4,485.00 16.27 354.91 4,337.43 961.10 -118.21 147.89 0.83
4,580.00 16.35 352.95 4,428.61 987.63 -121.03 152.40 0.59
4,675.00 14.99 352.22 4,520.08 1,013.07 -124.33 156.15 1.45
4,770.00 13.59 350.96 4,612.14 1,036.27 -127.75 159.17 1.51
4,865.00 11.36 349.40 4,704.89 1,056.49 -131.22 161.33 2.37
4,960.00 8.66 346.77 4,798.43 1,072.65 -134.58 162.50 2.88
5,055.00 9.51 347.03 4,892.24 1,087.26 -137.98 163.21 0.90
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Wells Ranch AE08-65-1HN - MWD Survey

Measured Vertical Vertical Dogleg

Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate

(ft) ©) ©) (ft) (ft) (t) (ft) (°/100ft)

5,149.00 8.07 348.43 4,985.14 1,101.29 -141.05 164.08 1.55
5,244.00 7.75 346.08 5,079.23 1,114.04 -143.93 164.78 0.48
5,339.00 5.29 340.12 5,173.61 1,124.38 -146.96 164.67 2.68
5,434.00 3.10 333.74 5,268.35 1,130.80 -149.58 163.90 2.35
5,529.00 157 309.15 5,363.27 1,133.93 -151.73 162.68 1.89
5,624.00 1.24 307.38 5,458.24 1,135.37 -153.56 161.32 0.35
5,908.00 1.30 293.38 5,742.17 1,138.52 -158.96 156.98 0.11
6,045.00 1.04 296.57 5,879.15 1,139.69 -161.49 154.86 0.20
6,106.00 1.19 292.49 5,940.13 1,140.18 -162.57 153.95 0.28
6,191.00 2.62 92.58 6,025.11 1,140.43 -161.45 155.10 4.42
6,239.00 7.24 95.74 6,072.92 1,140.08 -157.34 158.96 9.64
6,286.00 10.46 94.12 6,119.35 1,139.48 -150.14 165.73 6.87
6,334.00 13.93 93.27 6,166.26 1,138.83 -140.02 175.29 7.24
6,381.00 16.90 94.06 6,211.57 1,138.03 -127.55 187.06 6.33
6,429.00 20.99 94.07 6,256.96 1,136.92 -112.01 201.72 8.52
6,476.00 25.24 92.49 6,300.18 1,135.89 -93.60 219.16 9.14
6,524.00 30.17 89.54 6,342.66 1,135.54 -71.30 240.52 10.66
6,571.00 34.15 88.67 6,382.44 1,135.95 -46.29 264.69 8.52
6,619.00 38.18 88.77 6,421.19 1,136.58 -17.97 292.11 8.40
6,665.00 42.30 88.64 6,456.29 1,137.25 11.73 320.87 8.96
6,713.00 46.53 87.55 6,490.57 1,138.38 45.29 353.48 8.95
6,760.00 50.23 87.16 6,521.78 1,140.00 80.38 387.68 7.90
6,808.00 52.84 87.92 6,551.64 1,141.61 117.93 424.25 5.58
6,855.00 55.55 89.15 6,579.13 1,142.58 156.03 461.17 6.14
6,903.00 58.57 89.99 6,605.23 1,142.88 196.31 500.01 6.46
6,950.00 62.17 90.17 6,628.46 1,142.82 237.15 539.30 7.67
6,998.00 67.82 90.28 6,648.74 1,142.65 280.64 581.09 11.77
7,045.00 72.81 90.21 6,664.57 1,142.46 324.88 623.61 10.62
7,093.00 76.36 90.52 6,677.33 1,142.16 371.14 668.05 7.42
7,140.00 79.41 90.27 6,687.19 1,141.85 417.09 712.17 6.51
7,192.00 82.92 89.58 6,695.18 1,141.91 468.46 761.63 6.88
7,262.00 87.99 89.41 6,700.72 1,142.53 538.22 828.91 7.25
7,308.00 88.49 89.85 6,702.13 1,142.83 584.19 873.24 1.45
7,403.00 89.08 88.07 6,704.15 1,144.56 679.15 965.08 1.98
7,498.00 89.85 87.18 6,705.04 1,148.49 774.06 1,057.48 1.23
7,593.00 87.69 86.65 6,707.08 1,153.60 868.90 1,150.12 2.34
7,688.00 89.20 86.95 6,709.65 1,158.91 963.71 1,242.80 1.62
7,783.00 88.46 86.98 6,711.59 1,163.94 1,058.56 1,335.43 0.78
7,878.00 90.15 87.52 6,712.75 1,168.49 1,153.44 1,427.97 1.87
7,972.00 91.29 86.80 6,711.56 1,173.15 1,247.31 1,519.57 1.44
8,067.00 92.38 88.28 6,708.52 1,177.23 1,342.17 1,611.95 1.94
8,162.00 91.54 88.19 6,705.27 1,180.16 1,437.07 1,704.07 0.89
8,257.00 87.66 88.95 6,705.94 1,182.53 1,532.02 1,796.08 4.16
8,352.00 90.25 88.04 6,707.67 1,185.02 1,626.96 1,888.11 2.89
8,447.00 89.48 87.91 6,707.89 1,188.38 1,721.90 1,980.38 0.82
8,542.00 89.69 87.41 6,708.58 1,192.26 1,816.82 2,072.77 0.58
8,637.00 91.51 87.61 6,707.59 1,196.39 1,911.72 2,165.21 1.93
8,732.00 91.48 86.76 6,705.11 1,201.05 2,006.57 2,257.75 0.90
8,827.00 90.12 87.34 6,703.78 1,205.94 2,101.44 2,350.36 1.56
8,921.00 90.77 86.74 6,703.05 1,210.80 2,195.31 2,442.01 0.94
9,016.00 90.74 87.16 6,701.80 1,215.86 2,290.16 2,534.66 0.44
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Wells Ranch AE08-65-1HN - MWD Survey

Measured Vertical Vertical Dogleg
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate
(ft) ©) ©) (ft) (ft) (t) (ft) (°/100ft)
9,111.00 90.96 88.62 6,700.39 1,219.35 2,385.09 2,626.95 1.56
9,206.00 89.45 89.14 6,700.05 1,221.20 2,480.06 2,718.84 1.68
9,300.00 88.77 88.56 6,701.51 1,223.08 2,574.03 2,809.78 0.95
9,395.00 90.62 89.30 6,702.02 1,224.86 2,669.01 2,901.65 2.10
9,490.00 90.80 89.38 6,700.84 1,225.96 2,764.00 2,993.35 0.21
9,584.00 88.76 88.98 6,701.20 1,227.30 2,857.98 3,084.15 2.21
9,679.00 92.59 89.45 6,700.08 1,228.60 2,952.95 3,175.88 4.06
9,774.00 92.16 88.98 6,696.14 1,229.91 3,047.86 3,267.56 0.67
9,869.00 89.75 88.39 6,694.56 1,232.09 3,142.81 3,359.52 2.61
9,964.00 89.01 87.98 6,695.59 1,235.10 3,237.76 3,451.70 0.89
10,058.00 88.77 87.35 6,697.41 1,238.93 3,331.66 3,5643.10 0.71
10,153.00 91.88 87.99 6,696.87 1,242.80 3,426.57 3,635.48 3.34
10,248.00 90.83 88.91 6,694.62 1,245.37 3,5621.51 3,727.53 1.47
10,343.00 89.54 88.43 6,694.32 1,247.58 3,616.48 3,819.52 1.45
10,438.00 89.85 87.99 6,694.82 1,250.54 3,711.43 3,911.69 0.56
10,533.00 89.91 87.87 6,695.02 1,253.97 3,806.37 4,003.98 0.15
10,628.00 89.85 87.70 6,695.22 1,257.65 3,901.30 4,096.32 0.19
10,723.00 90.31 85.78 6,695.09 1,263.05 3,996.14 4,189.05 2.07
10,818.00 91.88 87.19 6,693.27 1,268.87 4,090.94 4,281.85 2.22
10,913.00 90.93 88.93 6,690.94 1,272.09 4,185.85 4,374.06 2.09
11,008.00 89.38 89.50 6,690.69 1,273.39 4,280.84 4,465.81 1.74
11,103.00 91.29 89.98 6,690.13 1,273.82 4,375.83 4,557.33 2.07
11,175.00 93.21 90.21 6,687.30 1,273.70 4,447.77 4,626.53 2.69
Final MWD Survey
11,235.00 93.21 90.21 6,683.94 1,273.48 4,507.67 4,684.11 0.00

Bit Projection - Estimated BHL 2312'FSL 536'FEL

Design Annotations

Measured Vertical Local Coordinates

Depth Depth +N/-S +E/-W Comment
(ft) (ft) (ft) (ft)
742.00 742.00 0.00 0.00 Tie On To Surface Casing Assumed Vertical
805.00 805.00 -0.17 0.20 First MWD Survey

11,175.00 6,687.30 1,273.70 4,447.77 Final MWD Survey

11,235.00 6,683.94 1,273.48 4,507.67 Bit Projection

11,235.00 6,683.94 1,273.48 4,507.67 Estimated BHL 2312'FSL  536'FEL

Vertical Section Information

Angle Origin Origin Start
Type Target Azimuth Type +N/_S +E/-W TVD
@] (ft) (ft) (ft)
Target Wells Ranch 74.20  Slot 0.00 0.00 0.00
AE08-65-1HN_PlanA - Rev0_B
HL Tgt

Survey tool program

From To Survey/Plan Survey Tool
(ft) (ft)
742.00 11,235.00  Sperry MWD Survey MWD
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Wells Ranch AE08-65-1HN - MWD Survey

Targets
Target Name Dip Dip
- hit/miss Angle Dir. TVD +N/-S +E/-W Northing Easting
targef Chana ©) ©) (fr) (ft) ® ) ® Latitude Longitude
Wells Ranch 0.00 0.00 6,688.47 1,275.55 4,508.71 1,427,297.63 3,322,895.17 40°30'1.908 N 104° 20'19.968 W
- actual wellpath misses target center by 5.08ft at 11235.00ft MD (6683.94 TVD, 1273.48 N, 4507.67 E)
- Point
Wells Ranch 0.00 0.00 -59.00 2,649.09 2142 1,428,671.12 3,318,408.04 40° 30'16.056 N 104° 21'17.820 W
- actual wellpath misses target center by 2649.83ft at 0.00ft MD (0.00 TVD, 0.00 N, 0.00 E)
- Polygon
Point 1 187.42  3,628.09 1,429,650.08  3,318,574.03
Point 2 4,543.42  3,799.09 1,429,821.08  3,322,929.88
Point 3 4,615.42 -555.91 1,425,466.22  3,323,001.88
Point 4 261.42 -715.91 1,425,306.23  3,318,648.03
Point 5 187.42  3,628.09 1,429,650.08  3,318,574.03
Wells Ranch 0.00 0.00 -59.00 2,649.09 21.42 1,428,671.12 3,318,408.04 40° 30'16.056 N 104° 21'17.820 W
- actual wellpath misses target center by 2649.83ft at 0.00ft MD (0.00 TVD, 0.00 N, 0.00 E)
- Polygon
Point 1 -272.58  4,088.09 1,430,110.07  3,318,114.05
Point 2 5,003.42  4,259.09 1,430,281.06  3,323,389.87
Point 3 5,075.42 -1,015.91 1,425,006.24  3,323,461.86
Point 4 -198.58 -1,175.91 1,424,846.25 3,318,188.04
Point 5 -272.58  4,088.09 1,430,110.07  3,318,114.05
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

North Reference Sheet for Sec. 8-T6N-R62W (Wells Ranch 8 South PAD) - Wells
Ranch AE08-65-1HN

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

Vertical Depths are relative to KB=30" @ 4959.00ft (H&P 321). Northing and Easting are relative to Wells Ranch AE08-65-1HN - Slot A1
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: 0.99996607

Grid Coordinates of Well: 1,426,022.12 ft N, 3,318,386.62 ft E
Geographical Coordinates of Well: 40° 29' 49.88" N, 104° 21' 18.54" W
Grid Convergence at Surface is: 0.74°

Based upon Minimum Curvature type calculations, at a Measured Depth of 11,235.00ft
the Bottom Hole Displacement is 4,684.11ft in the Direction of 74.22° (Grid).

Magnetic Convergence at surface is: -7.78° (28 October 2012, , BGGM2012)

G

M agnetic Model: BGGM2012
T M Date: 28-0Oct-12
Declnation; 3.52°
InclinationfDip: BY.13"°
Field Strength: 52937

ricd Morth iz 0.74° East of True Moth (Grid Convergence )
etic Moth iz 8.52° East of True Moth (Magnetic D eclination)
tic Marth is 7.78° East of Grid Morth (Magnetic Convergence)

onvert a True Direction to & Grid Direction, Subtract 0.74°
vert @ Magnetic Direction to a True Direction, Add 8 .52° E ast
onvert a Magnetic Direction to a Grid Direction, Add 7.75°
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Project: Weld County, CO (NAD 83)

Site: Sec. 8-TBN-R62W (Wells Ranch 8 South PAD) N o) b I e E ne rgy

Well: Wells Ranch AE08-65-1HN

HALLIBURTON

Sperry Drilling

South(-)/North(+) (800 ft/in)

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

T M
Azimuths to Grid North and MWD operations at the
True North: -0.74° LEGEND Wells Ranch AE08-65-1HN
Magnetic North: 7.78° well located at Weld County,
CO. At the conclusion of the
Magnetic Field Wells Ranch AE08-65-1HN, Plan A, Plan A - Rev 0 Proposal VO job Halliburton performed a
X final survey on the well. Noble
Strength: 52997.3sn'|; ——— MWD Survey Energy has requested that
Dip Angle: 67.13 Halliburton provide them the
Date: 10/28/2012 distances from BHL to section
Model: BGGM2012 lines from that final survey to
; . ' allow Noble Energy to meet its
Permitted BHL: 2310 FSL' requirements under Colorado
535' FEL 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
4000—] in any application where
accurate data is required. In
| consideration for Halliburton
releasing this data to Noble
— ’ Energy, Noble Energy agrees
] to release Halliburton from
any consequences of it or
N anyone else relying on such
data.
3200—
2400
7| KOP - Begin 8.0°/100ft Build at 6162.31ft Bit Projection
! /
] /’ Final MWD Survey /
/
i I Begin 75.00ft Tangent at 7224.81ft N )
1 \
! // \ //
1600— ! / N /
! o /
End of Build at 7367.31ft \
B /, // > Hold Angle at 90.40° \\ , T?trill Depth at 11222.23ft
| / 7 P - \ J/ - -
— 1 / e -
/ / e - /1 S~
. — - / T~
~4_ - ) ,/ Estimated BHL 2312'FSL 536'FEL
| RN Continue 8.0°/100ft Build at 7299.81ft ;
LT S
800— S = .
AN End of Drop at 5424.44ft Wells Ranch AE08-65-1HN_PlanA - RevO_BHL Tgt
] Begin 2.5°/100ft Drop to Vertical at 4704.44ft
= _|_ Begin 2984.44ft Tangent at 1720.00ft
0— s
_ | Begin 2.5°/100ft Nudge to 18.0° Inclination at 1000.00ft
| First MWD Survey
\
’ \
\
- \
\
- Tie On To Surface Casing Assumed Vertical/ ’
PO
-800—
-1600 I T 7 T 7 T 7 T 7 I I .
0 900 1800 2700 3600 4500 5400

West(-)/East(+) (900 ft/in)




Project: Weld County, CO (NAD 83)
Site: Sec. 8-T6N-R62W (Wells Ranch 8 South PAD)
Well: Wells Ranch AE08-65-1HN

Noble Energy

HALLIBURTON

Sperry Drilling

Azimuths to Grid North
True North: -0.74°
Magnetic North: 7.78°

Magnetic Field
Strength: 52997.3snT
Dip Angle: 67.13°
Date: 10/28/2012
Model: BGGM2012

—— MWD Survey

LEGEND

Wells Ranch AE08-65-1HN, Plan A, Plan A - Rev 0 Proposal VO

Halliburton Energy Services,
Inc. ("Halliburton") recently
completed directional drilling
and MWD operations at the
Wells Ranch AE08-65-1HN
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 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 agrees
to release Halliburton from any
consequences of it or anyone
else relying on such data.

N KOP - Begin 8.0°/100ft Build at 6162.31ft
6000; -7 Bit Proj\ection
1 \
* \
. \
| Begin 75.00ft Tangent at 7224.81ft Final MWD Survey \
—~ \
S 6300 / NS .
= | / N \
E= / AN \
o N / N , Total Depth at 11222.23ft
o - / N . .
3 N /
= . End of Build at 7367.31ft N Voo
£ 6600 .- IR
Qo . _ - ~ s
O - =
[a)] T , -7 \
— — - \
8 i ) Hold Angle at 90.40° - \
£ 6900—] / Wells Ranch AE08-65-1HN_PlanA - Rev0_BHL Tgt ‘\
g T Continue 8.0°/100ft Build at 7299.81ft \
% : Estimated BHL 2312'FSL 536'FEL
= ,
7200—
N T T | T T | T T | T T | T T | T T | T T T T | T T | T T | T T | T T | T T | T T | T T | T
0 300 600 900 1200 1500 1800 2100 2400 3300 3600 3900 4200 4500 4800 5100

Vertical Section at 74.20° (600 ft/in)




