Project: Weld County, CO (NAD 83)
Site: Sec. 20-T6N-R62W (Wells Ranch AE PAD)
Well: Wells Ranch AE20-62HN

Wellbore: Plan A
Design: Final Surveys

Noble Energy

HALLIBURTON

Halliburtan Energy Services, Inc
("Halliburion") recently complaled
directional drilling and MWD operations at
the Wells Ranch AE20-63-1HN well
Iocaled at Weld County, CO. At the
conclusion of the job Halliburton performed
a final survey on the well. Noble Energy

Platted SHL:
Platted Lat/Long:

1806' FNL, 215" FSL
4046837 N, 104 35533 W

has requested that Halliburton provida " Casing: ~625.11' FSL, ~620.86' FWL
them the distances fram BHL fo section Lat/Long: 40° 28'0.120 N, 104° 21' 14.004 W
lines from that final survay to allow Noble State Planes - CO Northern: 1,414,919.87' N, 3,318,873.65' E
Energy to mest its raquiremants under Location: Sec. 20-TGN-RG62W g
Colorade law, Thase distances are
gensrated by a mathemaiical algorithm 0—|
basad on rough data callscted afier the wall BHL: ~644.52 FSL, ~534.94' FEL
is drilled. Halliburton considers il to be a . A0S oE g A% s
i 5 £ Lat/Long: 40° 28'0.872 N, 104" 20" 20.765 W 24|
o ey L e 2oLl b roed State Planes - CO Northern: 1,416,040.57' N, 3,322,003.99' €
data is raquired. In consideration for Location: Sec. 20-T6N-RB2W i
Halliburton releasing this data to Noble 7 )
Energy. Noble Energy agreas lo relaass
Halliburton from any consequences of it or 1
anyone else relying on such data.
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WELL DETAILS: Wells Ranch AE20-82HN

Ground Lavel
RKB 24 ft (@ 4800.00usft (HSP 343)

478500

Design: Final Surveys (Wells Ranch AE20-82HN/Plan A)

Created By: Fred Hartmann Date: 10/11/2013




Noble Energy

Weld County, CO (NAD 83)
Sec. 20-T6N-R62W (Wells Ranch AE PAD)
Wells Ranch AE20-62HN - A3

Plan A

Design: Final Surveys

Sperry Drilling Services
Standard Report

11 October, 2013

Well Coordinates: 1,415,887.38 N, 3,318,467.39 E (40° 28'09.73" N, 104° 21' 19.18" W)
Ground Level: 4,785.00 usft

Local Coordinate Origin: Centered on Well Wells Ranch AE20-62HN - Slot A3
Viewing Datum: RKB 24 ft. @ 4809.00usft (H&P 343)
TVDs to System: N
North Reference: Grid
Unit System: APl - US Survey Feet - Custom

Geodetic Scale Factor Applied
Version: 5000.1 Build: 70
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HALLIBURTON

Noble Energy

Weld County, CO (NAD 83)

Design Report for Wells Ranch AE20-62HN - Final Surveys

Measured
Depth Inclination Azimuth
(usft) ) )

0.00 0.00 0.00
368.00 0.20 114.73
650.00 0.00 148.93

Tie-On to Surface Gyros @ 650.00ft
970.00 0.50 260.83
First MWD Survey @ 970.00ft

994.00 0.25 244.47
1,086.00 0.25 199.72
1,179.00 0.17 284.59
1,272.00 0.19 144.65
1,365.00 0.29 191.93
1,458.00 0.09 339.34
1,551.00 214 188.98
1,642.00 3.53 181.70
1,734.00 4.46 188.12
1,827.00 5.47 180.99
1,819.00 6.62 184.61
2,012.00 8.51 199.96
2,106.00 10.28 201.11
2,201.00 10.23 200.02
2,298.00 9.46 200.49
2,391.00 9.78 190.35
2,486.00 8.88 189.78
2,581.00 10.62 183.55
2,675.00 9.56 184.90
2,770.00 11.38 181.46
2,865.00 10.39 180.71
2,960.00 11.46 186.08
3,055.00 10.44 184.72
3,150.00 8.30 183.86
3,245.00 8.79 187.17
3,340.00 8.85 192.67
3,435.00 8.40 184.75
3,530.00 10.33 186.16
3,625.00 12.56 186.98
3,720.00 15.07 191.42
3,815.00 16.18 188.42
3,910.00 16.97 19017
4,005.00 14.13 198.82
4,100.00 12.20 204.87
4,195.00 9.81 205.03
4,290.00 6.94 210.09
4,385.00 6.37 205.57
4,480.00 7.16 196.35
4,575.00 7.02 195.59
4,669.00 8.00 184.17
4,764.00 6.87 185.58
4,858.00 7.56 186.41
4,853.00 9.24 188.29
5,048.00 8.39 186.42

Vertical
Depth
(usft)

0.00
368.00
650.00

969.99

993.99

1,085.99
1,178.99
1,271.99
1,364.99
1,457.99

1,550.97
1,641.86
1,733.63
1,826.28
1,917.78

2,009.95
2,102.70
2,196.18
2,289.78
2,383.45

2,477.19
2,570.82
2,663.37
2,756.78
2,850.07

2,943.35
3,036.62
3,130.35
3,224.29
3,318.17

3,412.10
3,505.83
3,598.93
3,691.18
3,782.67

3,873.72
3,965.25
4,057.75
4,151.00
4,244.98

4,339.34
4,433.68
4,527.95
4,621.15
4,715.35

4,808.60
4,902.58
4,996.46

+N/-S
(usft)
0.00
-0.27
-0.47

-0.70

-0.74

-1.01
-1.17
-1.26
-1.62
-1.78

-3.42
-7.90
-14.28
-22.29
-31.80

-43.46
-57.82
-73.66
-88.90
-104.15

-119.31
-135.28
-151.70
-168.93
-186.87

-204.82
-222.78
-238.20
-252.25
-266.58

-280.62
-296.01
-314.73
-337.09
-362.29

-389.03
-413.66
-433.75
-450.19
-462.49

-472.21
-482.65
-493.92
-505.98
-518.23

-529.97
-543.73
-558.16

+E/l-W
(usft)

0.00
,0.58
1.03

-0.35

-0.50

-0.75
-0.95
-0.99
-0.95
-1.03

-1.32
-1.67
-2.26
-2.85
-4.26

-7.96
-13.36
-19.30
-24.92
-29.10

-31.80
-33.59
-34.79
-35.70
-36.05

-37.15
-38.86
-40.03
-41.40
-43.91

-46.09
-47.57
-49.74
-53.45
-57.83

-62.22
-68.41
-76.37
-84.02
-90.32

-95.47
-99.41
-102.64
-104.66
-105.69

-106.93
-108.73
-110.60

Vertical
Section
{usft)
0.00
0.62
1.10

-0.22

-0.36

-0.55
-0.73
-0.75
-0.65
-0.69

-0.69
-0.23
0.33
1.18
1.48

-0.07
-2.81
-5.82
-8.63
-10.01

-9.85
-8.86
-7.1
-4.92
-2.06

0.07
1.60
3.20
4.37
4.46

4.83
6.12
7.33
7.69
7.88

8.35
6.66
2.42
-2.17
-6.17

-9.50
-11.51
-12.67
-12.50
-11.33

-10.45
-9.76
-9.02

Dogleg
Rate
(°/100usft)
0.00
0.05
0.07

0.16

1.12

0.21
0.31
0.36
0.23
0.40

2.39
1.57
1.12
1.27
1.99

217
1.89
0.21
0.81
1.81

0.95
214
1.16
2.02
1.0

1.55
1.1
2.26
0.73
0.89

1.34
2.05
2.35
2.87
1.44

0.98
3.85
2.49
2.52
3.12

0.81
1.41
0.18
1.89
1.20

0.74
1.79
0.94
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HALLIBURTON

Noble Energy

Weld County, CO (NAD 83)

Design Report for Wells Ranch AE20-62HN - Final Surveys

Measured Vertical
Depth Inclination Azimuth Depth
(usft) ) ) (usft)

5,143.00 7.40 186.26 5,090.56
5,238.00 6.26 178.21 5,184.88
5,333.00 7.05 174.32 5,279.24
5,428.00 9.17 183.49 5,373.29
5,623.00 9.50 187.53 5,467.03
5,619.00 9.01 189.26 5,561.78
5,713.00 9.33 188.70 5,654.58
5,808.00 6.15 185.89 5,748.71
5,840.00 5.25 185.86 5,780.55
5,900.00 7.81 194.20 5,840.15
5,948.00 12.97 204.20 5,887.36
5,995.00 16.35 197.62 5,932.82
6,090.00 22.51 184.33 6,022.41
6,185.00 24,94 157.93 6,109.62
6,280.00 31.01 134.51 6,193.73
6,328.00 35.82 127.82 6,233.80
6,375.00 39.03 123.85 6,271.13
6,423.00 43.15 118.38 6,307.31
6,470.00 48.22 115.04 6,340.14
6,518.00 52.21 111.90 6,370.85
6,565.00 56.00 108.68 6,398.41
6,613.00 59.70 107.17 6,423.95
6,660.00 62.22 106.18 6,446.76
6,708.00 64.39 105.15 6,468.32
6,755.00 69.94 102.35 6,486.56
6,803.00 75.41 100.49 6,500.85
6,849.00 81.33 100.52 6,510.12
6,909.00 85.56 98.19 6,516.97
6,939.00 86.11 96.91 6,519.14

Estimated: 7" Casign @ 6939' MD, 6519.14' TVD

7,067.00 88.49 91.46 6,525.17
7,160.00 88.40 90.57 6,527.70
7,253.00 88.18 90.05 6,530.47
7,345.00 89.63 86.74 6,532.23
7,438 00 91.17 87.37 6,531.58
7,531.00 89.51 86.22 6,531.03
7,624.00 89.54 87.18 6,531.80
7,717.00 88.30 85,93 6,533.55
7.810.00 87.53 84.88 6,536.94
7,901.00 87.90 85.86 6,540.57
7,993.00 88.92 87.73 6,543.12
8,085.00 90.12 87.65 6,543.89
8,178.00 90.28 86.44 6,543.57
8,271.00 89.94 83.18 6,543.39
8,365.00 91.94 86.23 6,541.84
8,460.00 92.86 85.69 6,537.87
8,555.00 92.31 88.25 6,533.58
8,649.00 90.34 87.77 6,531.41
8,744.00 90.96 88.08 6,530.33
8,839.00 92.31 88.69 6,527.62
8,934.00 90.09 87.33 6,525.63

+N/-8

(usft)
-571.13
-582.39

-583.37
-606.73
-622.06
-637.33
-652.13

-664.80
-667.97
-674.65
-682.73
-693.85

-724.77
-761.58
-797.43
-814.73
-831.41

-847.65
-862.71
-877.37
-890.55
-903.04

-914.83
-926.40
-936.67
-945.73
-953.94

-963.62
-967.55

-976.87
-978.52
-979.02

-976.44
-971.67
-966.47
-961.11
-955.53

-948.08
-940.74
-935.60
-931.89
-927.10

-918.69
-910.01
-903.33
-898.31
-895.05

-891.61
-888.93
-885.63

+EI-W

(usft)
-112.04
-112.55

-111.81
-111.69
-113.18
-115.43
-17.77

-119.45
-119.78
-121.08
-124.07
-128.24

-133.67
-127.49
-102.42
-82.49
-59.32

-32.31
-2.27
31.56
67.27
105.93

145.29
186.58
228.64
273.54
317.82

376.61
406.28

533.74
626.69
719.64

811.57
904.45
997.29
1,090.14
1,182.95

1,275.59
1,366.22
1,458.03
1,549.95
1,642.82

1,735.43
1,829.00
1,923.68
2,018.44
2,112.36

2,207.29
2,302.21
2,397.12

Vertical
Section
(usft)
-8.12
-6.60

-3.91
-1.41
-0.13
0.39
0.73

1.34
1.58
1.62
0.00
=21

-1.92
10.73
41.81
64.52
90.2¢9

119.77
152.02
187.93
22542
265.69

306.52
349.22
392.43
438.23
483.26

542.84
572.73

699.80
791.55
883.10

973.09
1,083.61
1,154.03
1,244.42
1,334.73

1,424.55
1,512.41
1,601.82
1,691.60
1,782.12

1,871.73
1,862.24
2,054.20
2,146.54
2,238.35

2,331.14
2,424.05
2,516.85

Dogleg
Rate
(°1100usft)
1.04
1.56

0.96
2.61
0.77
0.59
0.35

3.37
2.81
4.54
11.35
8.01

7.94
11.38
13.10
12.61

8.54

11.39
11.92
9.71
9.79
8.16

5.67
4.91
13.02
11.98
12.87

8.04
4.64

464
0.96
0.61

383
1.79
217
1.03
1.89

1.40
1.15
2.31
1.31
1.31

3.52
3.88
1.12
2.75
2.16

0.73
1.56
2.74
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Wells Ranch AE20-62HN - Final Surveys

Measured Vertical Vertical Dogleg
Depth Inclination Azimuth Depth +N/-S +E/l-W Section Rate
(usft) (°) ) {usft) (usft) {usft) {usft) (°M00usft)

9,029.00 91.79 87.24 6,624.07 -881.14 2,492.00 2,609.39 1.79
9,124.00 88.58 86.37 6,523.76 -875.84 2,586.84 2,701.75 3.50
9,219.00 88.55 85.95 6,526.14 -869.48 2,681.59 2,793.85 0.44
9,313.00 90.15 88.77 6,527.21 -865.15 2,775.48 2,885.44 3.45
9,408.00 90.77 89.04 6,526.45 -863.34 2,870.46 2,978.56 0.71
9,503.00 92.00 89.24 6,524.15 -861.91 2,965.41 3,071.74 1.3
9,588.00 90.59 89.89 6,522.00 -861.19 3,060.38 3,165.05 1.63
9,683.00 90.12 89.44 6,521.42 -860.64 3,155.38 3,258.42 0.68
9,788.00 90.40 90.02 6,520.98 -860.19 3,250.38 3,351.80 0.68
9,883.00 90.15 89.29 6,520.53 -858.62 3,345.37 3,445.17 0.81
9,978.00 90.49 90.17 6,520.00 -859.17 3,440.37 3,538.55 0.99
10,073.00 90.59 90.74 6,519.10 -859.92 3,535.36 3,632.15 0.61
10,168.00 90.65 90.80 6,518.07 -861.20 3,630.35 3,725.83 0.09
10,263.00 90.56 92.35 6,517.07 -863.81 3,725.31 3,819.72 1.63
10,358.00 89.91 90.57 6,516.68 -866.23 3,820.27 3,913.59 1.99
10,453.00 90.25 88.78 6,516.55 -865.69 3,915.26 4,006.96 1.02
10,548.00 90.25 90.39 6,516.13 -865.00 4,010.26 4,100.30 1.69
10,643.00 91.48 91.94 6,514.70 -866.93 4,105.22 4,194.08 2.08
10,738.00 89.01 87.94 6,514.29 -866.83 4,200.19 4,287.50 4.95
10,832.00 87.62 84,78 6,517.06 -860.87 4,293.95 4,378.68 3.67
10,827.00 89.67 84.09 6,519.31 -851.66 4,388.47 4,470.03 2.28
11,002.00 91.11 84.37 6,518.79 -844.12 4,463.09 4,542.10 1.96

Final MWD Survey @ 11002.00ft

11,066.00 91.11 84,37 8,517.55 -837.84 4,528.77 4,603.63 0.00
Straight Line Proj @ 11066' MD, 6517.55' TVD

Design Annotations

Measured Vertical Local Coordinates
Depth Depth +N/-S +E/I-W Comment
(usft) (usft) (usft) (usft)
650.00 650.00 -0.47 1.03 Tie-On to Surface Gyros @ 650.00ft
970.00 969.99 -0.70 -0.35 First MWD Survey @ 970.00ft
11,002.00 6,518.79 -844.12 4 .463.09 Final MWD Survey @ 11002.00ft
11,066.00 6,517.55 -837.84 4,526.77 Straight Line Proj @ 11066' MD, 6517.55' TVD

Vertical Section Information

Angle Origin Origin Start
Type Target Azimuth Type +Ni_S +EI-W D
(*) (usft) (usft) (usft)
User No Target (Freehand) 100.30 Slot 0.00 0.00 0.00
Survey tool program
From To Survey/Plan Survey Tool
(usft) (usft)
368.00 650.00 Vaughn ESS Survey Flexi-Shot
970.00 6,909.00  Sperry MWD Surveys - Vert/Build MWD+IFR1+MS_WY
6,909.00 11,002.00  Sperry MWD Surveys - Lateral MWD+IFR1+MS_WY
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HALLIBURTON

Noble Energy
Weld County, CO (NAD 83)

Design Report for Wells Ranch AE20-62HN - Final Surveys

Casing Details

Measured Vertical Casing Hole
Depth Depth Name Diameter Diameter
(usft) {usft) (") ()

6,939.00 6,519.14 Estimated: 7" Casign @ 6939' MD, 6519.14' TVD 7 B8-3/4

Wellbore Targets

Target Name Dip Dip
- hit/miss target  Apgle  Dir. TVD +NI-8 +EI-W Northing Easting
- Shape ) 9] (usft) (usft) {usft) (usft) (usft) Latitude Longitude
Wells Ranch AE (SL) F  0.00 0.00 0.00 -72.86 0.94 1,415,814.53 3,318,468.33 40°28'9.012N  104° 21'19.188 W
- actual wellpath misses target center by 72.87usft at 0.05usft MD (0.05 TVD, 0.00 N, 0.00 E)
- Polygon
Point 1 0.00 -1,536.69 -216.70 1,414,277.89 3,318,251.63
Point 2 0.00 -1,394.93 5,079.85 1,414,419.65 3,323,547.99
Point 3 0.00 3,915.17 4,921.18 1,419,729.56 3,323,389.33
Point 4 0.00 3,784.87 -207.18 1,419,579.06 3,318,261.15
Point 5 0.00 -1,536.69 -216.70 1,414,277.89 3,318,251.63
Wells Ranch AE20-62t  0.00 0.00 0.00 0.00 0.00 1,415,887.38 3,318,467.39 40°28'9.732N  104°21'19.188 W
- actual wellpath hits target center
- Point
Wells Ranch AE (SB)F  0.00 0.00 0.00 -72.86 0.94 1,415,814.53 3,318,468.33 40°28'9.012N  104°21'19.188' W
- actual wellpath misses target center by 72.87usft at 0.05usft MD (0.05 TVD, 0.00 N, 0.00 E)
- Polygon
Point 1 0.00 -1,064.69 243.30 1,414,749 87 3,318,711.62
Point 2 0.00 -945.93 4,607.35 1,414,868.63 3,323,075.51
Point 3 0.00 3,443.17 4,474.83 1,419,257.57 3,322,943.00
Point 4 0.00 3,319.17 251.02 1,419,133.58 3,318,719.34
Point 5 0.00 -1,064.69 243.30 1,414,749.87 3,318,711.62
Wells Ranch AE20-62t  0.00 0.00 6,506.85 -822.87 4,526.92 1,415,064.55 3,322,994 .14 40°28'1.020N  104° 20' 20.760 W
- actual wellpath misses target center by 18.41usft at 11066.00usft MD (6517.55 TVD, -837.84 N, 4526.77 E)
- Point
Wells Ranch AE20-62t  0.00 0.00 6,528.10 -928.80 513.50 1,414 958.62 3,318,980.87 40°28'0.489 N  104° 21" 12700 W
- actual wellpath misses target center by 47.52usft at 7043.47usft MD (6524.46 TVD, -976.07 N, 510.23 E)
- Paint

Directional Difficulty Index

Average Dogleg over Survey: 2.31 °/100usft Maximum Dogleg over Survey: 13.10 °/100usft at 6,280.00

usft

Net Tortousity applicable to Plans: 1.33 °M100usft Directional Difficulty Index: 6.377

Audit Info
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

North Reference Sheet for Sec. 20-T6N-R62W (Wells Ranch AE PAD) - Wells
Ranch AE20-62HN - Plan A

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

Vertical Depths are relative to RKB 24 ft. @ 4809.00usft (H&P 343). Northing and Easting are relative to Wells Ranch AE 20-62HN - 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: 3,000,000.00usft, False Northing: 1,000,000.00usft, Scale Reduction: 0. 99996411

Grid Coordinates of Well: 1,415,887.38 usft N, 3,318,467.39 usft E
Geographical Coordinates of Well: 40° 28' 09.73" N, 104° 21' 19.19" W

Grid Convergence at Surface is: 0.74°

Based upon Minimum Curvature type calculations, at a Measured Depth of 11,066.00usft
the Bottom Hole Displacement is 4,603.65usft in the Direction of 100.49° (Grid).

Magnetic Convergence at surface is: -7.63° (16 September 2013, , BGGM2013)

G

Magnetic Model: BGGM2013
T M Date: 16-Sep-13
Declination: 8.37°
Inclination/Dip:  67.08°
Field Strength: 52901

Gid North is 0.74° East of True North (Grid Convergence)
Magnetic Northiis 8.37° East of True North (Magnetic Declination)
Magnetic Norih is 7.63° East of Grid North (Magnetic Corvergence)

To convert a True Direction to a Gid Direction, Subtract 0.74°
To convert a Magretic Direction to a True Direction, Add 8.37° East
To corvert a Magnetic Direction to a Gid Direction, Add 7.63°
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