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Weld County, CO (NAD 83)

Noble Energy

Design Report for Wells Ranch AE18-67-1HN - MWD Survey 

Measured 
Depth 

(ft) 
Inclination 

(°) 
Azimuth 

(°) 

Vertical
Depth 

(ft) 
+E/-W

(ft) 

Vertical 
Section 

(ft) 

Dogleg
Rate 

(°/100ft) 
+N/-S

(ft) 
0.00 0.00 0.00 0.00 0.00 0.000.00 0.00

622.00 0.00 0.00 622.00 0.00 0.000.00 0.00

Tie On To Surface Casing Assumed Vertical 
812.00 0.64 220.46 812.00 -0.59 0.34-0.81 -0.69

First MWD Survey 
1,090.00 1.15 238.87 1,089.96 -3.67 0.21-3.43 -4.08

1,367.00 1.42 259.06 1,366.89 -9.15 0.19-5.52 -9.83

1,651.00 0.59 231.19 1,650.85 -13.53 0.33-7.10 -14.43

1,936.00 0.72 234.14 1,935.83 -15.89 0.05-9.07 -17.02

2,221.00 0.81 166.09 2,220.81 -16.51 0.30-12.08 -17.99

2,505.00 0.11 233.69 2,504.80 -16.01 0.27-14.19 -17.73

2,790.00 0.35 354.66 2,789.80 -16.39 0.15-13.48 -18.03

3,074.00 0.85 308.23 3,073.78 -18.36 0.23-11.31 -19.76

3,359.00 0.22 356.07 3,358.77 -20.25 0.25-9.46 -21.46

3,549.00 0.92 104.19 3,548.76 -18.81 0.53-9.47 -20.01

3,644.00 1.85 135.99 3,643.73 -16.87 1.23-10.76 -18.20

3,739.00 3.07 169.35 3,738.65 -14.93 1.93-14.36 -16.67

3,834.00 5.64 174.67 3,833.37 -13.23 2.74-21.51 -15.76

3,928.00 7.59 181.30 3,926.74 -11.72 2.22-32.32 -15.48

4,023.00 8.52 190.61 4,020.80 -11.65 1.68-45.51 -16.91

4,118.00 8.93 190.88 4,114.70 -12.72 0.43-59.67 -19.60

4,213.00 9.72 185.52 4,208.45 -13.15 1.24-74.89 -21.76

4,308.00 10.45 190.24 4,301.98 -13.57 1.16-91.35 -24.07

4,403.00 11.01 186.87 4,395.32 -14.19 0.89-108.84 -26.68

4,498.00 11.35 187.14 4,488.52 -14.35 0.36-127.12 -28.93

4,593.00 11.53 188.81 4,581.63 -14.84 0.40-145.78 -31.55

4,688.00 11.50 191.89 4,674.72 -16.11 0.65-164.43 -34.95

4,783.00 11.82 191.61 4,767.76 -17.87 0.34-183.22 -38.86

4,878.00 11.03 191.74 4,860.88 -19.57 0.83-201.65 -42.67

4,973.00 11.43 189.56 4,954.06 -20.90 0.61-219.83 -46.08

5,068.00 11.61 187.43 5,047.15 -21.56 0.49-238.60 -48.88

5,163.00 11.04 187.20 5,140.30 -21.82 0.60-257.10 -51.26

5,258.00 11.62 187.63 5,233.44 -22.12 0.62-275.61 -53.67

5,353.00 11.46 187.34 5,326.52 -22.45 0.18-294.45 -56.14

5,447.00 11.37 191.06 5,418.67 -23.32 0.79-312.80 -59.11

5,542.00 11.85 187.87 5,511.72 -24.30 0.84-331.66 -62.25

5,637.00 11.48 187.22 5,604.76 -24.65 0.41-350.70 -64.77

5,732.00 11.87 181.93 5,697.80 -23.99 1.20-369.84 -66.29

5,827.00 11.70 179.17 5,790.80 -21.99 0.62-389.24 -66.48

5,922.00 11.08 183.39 5,883.93 -20.26 1.09-407.98 -66.88

6,013.00 11.78 183.88 5,973.12 -19.36 0.78-425.98 -68.02

6,108.00 16.78 164.57 6,065.21 -13.79 7.20-448.90 -65.03

6,156.00 20.12 157.61 6,110.74 -7.21 8.32-463.22 -60.04

6,203.00 23.79 149.51 6,154.33 2.40 10.11-478.87 -52.14

6,251.00 27.28 139.25 6,197.66 16.31 11.71-495.56 -40.04

6,298.00 29.89 135.33 6,238.93 33.35 6.84-512.05 -24.77

6,346.00 32.06 128.98 6,280.09 53.42 8.17-528.58 -6.45

6,393.00 33.64 119.83 6,319.60 75.92 11.07-542.91 14.55

6,441.00 35.89 112.48 6,359.05 101.66 9.90-554.91 39.10

6,488.00 39.78 110.27 6,396.16 129.52 8.76-565.39 65.95
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Weld County, CO (NAD 83)

Noble Energy

Design Report for Wells Ranch AE18-67-1HN - MWD Survey 

Measured 
Depth 

(ft) 
Inclination 

(°) 
Azimuth 

(°) 

Vertical
Depth 

(ft) 
+E/-W

(ft) 

Vertical 
Section 

(ft) 

Dogleg
Rate 

(°/100ft) 
+N/-S

(ft) 
6,536.00 43.43 107.22 6,432.05 160.66 8.69-575.60 96.12

6,583.00 46.83 103.59 6,465.21 193.56 9.07-584.42 128.23

6,631.00 50.68 99.27 6,496.86 229.50 10.49-591.52 163.59

6,678.00 55.07 96.50 6,525.22 266.95 10.45-596.64 200.70

6,726.00 60.03 94.71 6,550.97 307.43 10.80-600.57 241.00

6,772.00 64.94 93.11 6,572.22 348.17 11.11-603.34 281.68

6,820.00 68.89 93.22 6,591.03 392.25 8.23-605.78 325.76

6,867.00 72.58 92.42 6,606.54 436.51 8.01-607.96 370.07

6,915.00 77.35 91.82 6,618.99 482.72 10.01-609.67 416.38

6,990.00 83.30 91.92 6,631.59 556.38 7.93-612.08 490.24

7,100.00 89.63 91.70 6,638.36 665.75 5.76-615.55 599.92

7,195.00 91.14 91.34 6,637.73 760.38 1.63-618.07 694.89

7,289.00 91.02 89.80 6,635.95 853.86 1.64-619.00 788.86

7,384.00 90.74 88.00 6,634.50 948.01 1.92-617.18 883.83

7,479.00 91.08 87.60 6,632.99 1,041.91 0.55-613.53 978.75

7,574.00 91.32 87.91 6,631.00 1,135.78 0.41-609.81 1,073.65

7,669.00 90.12 88.73 6,629.80 1,229.81 1.53-607.03 1,168.60

7,764.00 90.25 89.14 6,629.50 1,323.98 0.45-605.26 1,263.58

7,859.00 90.28 88.28 6,629.06 1,418.10 0.91-603.12 1,358.56

7,954.00 89.94 88.37 6,628.87 1,512.13 0.37-600.35 1,453.52

8,049.00 89.66 87.04 6,629.21 1,606.01 1.43-596.54 1,548.44

8,143.00 88.43 86.93 6,630.77 1,698.71 1.31-591.60 1,642.29

8,238.00 90.18 88.18 6,631.93 1,792.54 2.26-587.55 1,737.19

8,333.00 89.54 89.96 6,632.16 1,886.74 1.99-586.01 1,832.18

8,428.00 91.70 90.37 6,631.13 1,981.14 2.31-586.28 1,927.17

8,523.00 91.66 89.63 6,628.34 2,075.49 0.78-586.28 2,022.12

8,618.00 90.37 89.99 6,626.66 2,169.83 1.41-585.96 2,117.11

8,713.00 89.26 89.26 6,626.97 2,264.14 1.40-585.34 2,212.10

8,808.00 89.94 87.21 6,627.63 2,358.15 2.27-582.42 2,307.05

8,903.00 88.92 87.43 6,628.58 2,451.93 1.10-577.97 2,401.94

8,998.00 88.06 87.70 6,631.08 2,545.74 0.95-573.94 2,496.82

9,093.00 90.06 88.81 6,632.64 2,639.74 2.41-571.05 2,591.76

9,187.00 88.70 88.34 6,633.66 2,732.83 1.53-568.71 2,685.72

9,282.00 89.29 88.36 6,635.32 2,826.86 0.62-565.98 2,780.66

9,377.00 89.48 87.95 6,636.34 2,920.85 0.48-562.92 2,875.61

9,472.00 89.85 88.34 6,636.90 3,014.84 0.57-559.84 2,970.56

9,567.00 91.63 88.94 6,635.67 3,108.93 1.98-557.59 3,065.52

9,662.00 90.19 88.65 6,634.16 3,203.06 1.55-555.59 3,160.48

9,757.00 89.45 88.42 6,634.46 3,297.14 0.82-553.16 3,255.45

9,852.00 90.22 90.09 6,634.73 3,391.38 1.94-551.93 3,350.44

9,947.00 89.01 89.95 6,635.37 3,485.77 1.28-551.96 3,445.43

10,042.00 90.71 90.14 6,635.60 3,580.16 1.80-552.03 3,540.43

10,137.00 91.63 90.15 6,633.66 3,674.56 0.97-552.27 3,635.41

10,232.00 90.06 88.71 6,632.26 3,768.82 2.24-551.33 3,730.39

10,327.00 88.89 87.91 6,633.13 3,862.85 1.49-548.53 3,825.34

10,422.00 90.31 89.19 6,633.80 3,956.93 2.01-546.12 3,920.30

10,517.00 90.96 89.83 6,632.74 4,051.21 0.96-545.31 4,015.29

10,612.00 89.14 89.45 6,632.66 4,145.53 1.96-544.71 4,110.29

10,707.00 87.90 89.02 6,635.11 4,239.73 1.38-543.45 4,205.25

10,801.00 90.37 88.42 6,636.53 4,332.85 2.70-541.35 4,299.20

10,896.00 89.57 88.41 6,636.58 4,426.90 0.84-538.72 4,394.17
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Weld County, CO (NAD 83)

Noble Energy

Design Report for Wells Ranch AE18-67-1HN - MWD Survey 

Measured 
Depth 

(ft) 
Inclination 

(°) 
Azimuth 

(°) 

Vertical
Depth 

(ft) 
+E/-W

(ft) 

Vertical 
Section 

(ft) 

Dogleg
Rate 

(°/100ft) 
+N/-S

(ft) 
10,991.00 89.78 87.81 6,637.12 4,520.89 0.67-535.59 4,489.11

11,097.00 90.09 87.52 6,637.24 4,625.63 0.40-531.27 4,595.02

Final MWD Survey 
11,159.00 90.09 87.52 6,637.15 4,686.87 0.00-528.58 4,656.97

Bit Projection - Estimated BHL  1648'FNL  536'FEL

Design Annotations 

Measured 
Depth 

(ft) 

Vertical 
Depth 

(ft) 
+E/-W

(ft) 
+N/-S 

(ft) 

Local Coordinates
Comment

622.00 622.00 0.000.00 Tie On To Surface Casing Assumed Vertical 
812.00 812.00 -0.69-0.81 First MWD Survey

11,097.00 6,637.24 4,595.02-531.27 Final MWD Survey
11,159.00 6,637.15 4,656.97-528.58 Bit Projection
11,159.00 6,637.15 4,656.97-528.58 Estimated BHL  1648'FNL  536'FEL 

Angle 
Type Target Azimuth

(°) 

Origin
Type 

Origin 
+N/_S 

(ft) 
+E/-W 

(ft) 

Start
TVD 
(ft) 

Vertical Section Information 

0.0096.50 0.00 0.00Wells Ranch 
AE18-67-1HN_PlanB - Rev0_B
HL Tgt 

Target Slot

Survey tool program 
From 

(ft) 
To 
(ft) 

Survey/Plan Survey Tool

MWD 622.00 11,159.00 Sperry MWD Surveys from DD
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Weld County, CO (NAD 83)

Noble Energy

Design Report for Wells Ranch AE18-67-1HN - MWD Survey 

Target Name 
     - hit/miss 
target 

- Shape

TVD 
(ft) 

Northing
(ft) 

Easting
(ft) 

+N/-S
(ft) 

+E/-W
(ft) 

Targets  

LongitudeLatitude 

Dip 
Angle 

(°) 

Dip 
Dir. 
(°) 

Wells Ranch 1.00 1,423,676.29 3,313,017.82-36.43 0.46 0.00  0.00 40° 29' 27.384 N 104° 22' 28.416 W

- actual wellpath misses target center by 36.43ft at 1.00ft MD (1.00 TVD, 0.00 N, 0.00 E)
- Polygon 

238.46 553.57Point 1 1,424,266.27 3,313,255.81
4,710.46 673.57Point 2 1,424,386.27 3,317,727.66
4,784.46 -3,673.43Point 3 1,420,039.42 3,317,801.66

269.46 -3,834.43Point 4 1,419,878.43 3,313,286.81
238.46 553.57Point 5 1,424,266.27 3,313,255.81

Wells Ranch 6,625.95 1,423,182.06 3,317,675.02-530.68 4,657.82 0.00  0.00 40° 29' 21.912 N 104° 21' 28.224 W

- actual wellpath misses target center by 11.42ft at 11159.00ft MD (6637.15 TVD, -528.58 N, 4656.97 E)
- Point 

Wells Ranch 1.00 1,423,676.29 3,313,017.82-36.43 0.46 0.00  0.00 40° 29' 27.384 N 104° 22' 28.416 W

- actual wellpath misses target center by 36.43ft at 1.00ft MD (1.00 TVD, 0.00 N, 0.00 E)
- Polygon 

-221.54 1,013.57Point 1 1,424,726.26 3,312,795.83
5,170.46 1,133.57Point 2 1,424,846.25 3,318,187.64
5,244.46 -4,133.43Point 3 1,419,579.44 3,318,261.64
-190.54 -4,294.43Point 4 1,419,418.44 3,312,826.83
-221.54 1,013.57Point 5 1,424,726.26 3,312,795.83

Wells Ranch 6,637.39 1,423,094.34 3,313,547.34-618.40 530.00 0.00  0.00 40° 29' 21.567 N 104° 22' 21.659 W

- actual wellpath misses target center by 5.37ft at 7030.24ft MD (6635.47 TVD, -613.40 N, 530.27 E)
- Point 

Wells Ranch 6,640.00 1,423,096.57 3,313,652.28-616.17 634.94 88.78 40° 29' 21.576 N 104° 22' 20.300 W

- actual wellpath misses target center by 1.62ft at 7135.01ft MD (6638.42 TVD, -616.55 N, 634.92 E)
- Rectangle (sides W70.00 H10.00 D4,023.82) 

Wells Ranch 6,000.00 1,423,272.10 3,312,947.57-440.64 -69.79 0.00  0.00 40° 29' 23.399 N 104° 22' 29.392 W

- actual wellpath misses target center by 8.71ft at 6042.57ft MD (6002.00 TVD, -432.35 N, -68.01 E)
- Circle (radius 35.00) 
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Noble Energy

Weld County, CO (NAD 83)

North Reference Sheet for Sec. 18-T6N-R62W (Wells Ranch 18 North PAD) - Wells 
Ranch AE18-67-1HN  

Magnetic Convergence at surface is: -7.80° (20 October 2012, , BGGM2012)

Based upon Minimum Curvature type calculations, at a Measured Depth of 11,159.00ft

the Bottom Hole Displacement is 4,686.87ft in the Direction of 96.48° (Grid).

Grid Convergence at Surface is: 0.73° 
Geographical Coordinates of Well: 40° 29' 27.74" N, 104° 22' 28.42" W

Grid Coordinates of Well: 1,423,712.72 ft N, 3,313,017.36 ft E 

False Easting: 3,000,000.00ft, False Northing: 1,000,000.00ft, Scale Reduction: 0.99996562

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

Projection method is Lambert Conformal Conic (2 parallel) 
Coordinate System is US State Plane 1983, Colorado Northern Zone using datum North American Datum 1983, ellipsoid GRS 1980 
Vertical Depths are relative to KB=24' @ 4872.00ft (H&P 315).  Northing and Easting are relative to Wells Ranch AE18-67-1HN - Slot A2 
All data is in US Feet unless otherwise stated.  Directions and Coordinates are relative to Grid North Reference.
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Wells Ranch AE18-67-1HN_PlanB - Rev0_Lateral Tgt

Wells Ranch AE18-67-1HN_PlanB - Rev0_Casing Tgt
Wells Ranch AE18-67-1HN_PlanB - Rev0_BHL Tgt

Wells Ranch AE18-66-1HN_Sec. 18 Lines

Begin 2.0°/100ft Nudge to 12.0° Inclination at 3600.00ft

Begin 1844.69ft Tangent at 4200.00ft

KOP - Begin 9.29°/100ft Build and Turn at 6044.69ft

Begin 50.00ft Tangent at 7041.76ft

Continue 4.0°/100ft Build at 7091.76ft

End of Build at 7146.76ft

Hold Angle at 90.20°
Total Depth at 11170.57ft

Tie On To Surface Casing Assumed Vertical

First MWD Survey

Final MWD Survey

Bit Projection

Estimated BHL  1648'FNL  536'FEL

Noble Energy
Project: Weld County, CO (NAD 83)

Site: Sec. 18-T6N-R62W (Wells Ranch 18 North PAD)
Well: Wells Ranch AE18-67-1HN

Wells Ranch AE18-67-1HN, Plan B, Plan B - Rev 0 Proposal V0

MWD Survey

L E G E N D

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

completed directional drilling 
and MWD operations at the 
Wells Ranch AE18-67-1HN 
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.

Azimuths to Grid North
True North: -0.73°

Magnetic North: 7.80°

Magnetic Field
Strength: 52995.8snT

Dip Angle: 67.12°
Date: 10/20/2012

Model: BGGM2012

G

T M

Permitted BHL: 1650' FNL, 
535' FEL
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Wells Ranch AE18-67-1HN_PlanB - Rev0_BHL Tgt

Wells Ranch AE18-67-1HN_PlanB - Rev0_Casing Tgt

Wells Ranch AE18-67-1HN_PlanB - Rev0_Lateral Tgt

KOP - Begin 9.29°/100ft Build and Turn at 6044.69ft

Begin 50.00ft Tangent at 7041.76ft

Continue 4.0°/100ft Build at 7091.76ft
End of Build at 7146.76ft

Hold Angle at 90.20°

Total Depth at 11170.57ft

Final MWD Survey

Bit Projection

Estimated BHL  1648'FNL  536'FEL

Noble EnergyProject: Weld County, CO (NAD 83)
Site: Sec. 18-T6N-R62W (Wells Ranch 18 North PAD)
Well: Wells Ranch AE18-67-1HN

Wells Ranch AE18-67-1HN, Plan B, Plan B - Rev 0 Proposal V0

MWD Survey

L E G E N D

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

completed directional drilling 
and MWD operations at the 
Wells Ranch AE18-67-1HN 
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.

Azimuths to Grid North
True North: -0.73°

Magnetic North: 7.80°

Magnetic Field
Strength: 52995.8snT

Dip Angle: 67.12°
Date: 10/20/2012

Model: BGGM2012
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