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

Noble Energy

Well: Wells Ranch AE20-63HN HALLIBLIEYON
Wellbore: Plan A : i
Design: Final Surveys
Halliburton Energy Services, Inc,
(Halliburton™) recenlly compleled , .
directional drilling and MW operations at Platted SHL: 1681' FSL, 215' FWL LEGEND
the Wells Ranch AE20-83-1HN well Platted Latflong: 4046958 N, 104.35532 W
located al Weld County, CO. Al the Localion: Sec. 20-TBN-R62W

conclusien of the job Halliburton performed
a final survey on the well. Noble Energy

—+— Wells Ranch AE20-63HN, Plan A, Rev AD VO
-E&- Final Surveys

Tie-On to Surface Gyros @ 940.00ft

First MWD Survey @ 1088.00ft

Eslimaled: 7" Casing @ 6804’ MD, 6516.60' TVD

Final MWD Survey @ 10653.001

Straight Line Proj @ 10717' MD, 6532.35' TVD

has requested thal Halliburton provide 7" Casing: ~1347.21' FSL, ~910.44' FWL
them the distances from BHL to seclion Lat/Long: 40° 28' 7.298 N 104° 21" 10.208 W
lines from thal final survey lo allow Nobls ‘. Aiopat e
Energy lo meel its requirsments undsr State Planes - CO Nor(harn: 1,415,650.02' N, 3,319,164.54' E ~
Colorada law. Thess distances ars Localion: Sec. 20-TAN-REZW
generated by a malhematical algerithm o
based on rough dala collecled after the well
is drilled. Halliburton considers it to be 2 BHL: ~132581' FSL, ~534.36' FEL
rough eslimate only and it is not to be relied Lat/Long: 40° 28'7.604 N, 104° 20" 20.905 W N
:P:-m‘i" anyrapdph‘r.auon V\g‘efeﬁact}urale Stale Planes - CO Northern: 1,415,730.58' N, 3,322,974.22' E
ala is required. In consideration for s :
Halliburton relsasing this dala to Nable Easalion: oec. 2HTBR:ROZV 7
Energy, Noble Ensrgy agrees to releass
Halliburtan from any consequences of it ar |
anyone elsa relying on such dala
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WELL DETAILS: Wells Ranch AE20-83HN

Ground Level: 478500
RKB 24 fL @ 4809.00usft (H&P 343)

Design: Final Surveys (Wells Ranch AE20-83HN/Plan A}

Created By: Fred Hartmann Date: 10/21/2013




Noble Energy

Weld County, CO (NAD 83)
Sec. 20-T6N-R62W (Wells Ranch AE PAD)
Wells Ranch AE20-63HN - A5

Design: Final Surveys

Sperry Drilling Services

21 October, 2013

Well Coordinates: 1,415,963.91 N, 3,318,469.18 E (40° 28' 10.49" N, 104° 21' 19.15" W)
Ground Level: 4,785.00 usft

Local Coordinate Origin: Centered on Well Wells Ranch AE20-63HN - Slot A5
Viewing Datum: RKB 24 ft. @ 4809.00usft (H&P 343)
TVDs to System: N
North Reference: Grid
Unit System: API - US Survey Feet - Custom

Geodetic Scale Factor Applied
Version: 5000.1 Build: 70

HALLIBURTON



HALLIBURTON

Noble Energy

Weld County, CO (NAD 83)

Design Report for Wells Ranch AE20-63HN - Final Surveys

Measured
Depth Inclination
(usft) )
0.00 0.00
354.00 0.10
643.00 0.80
940.00 0.60

Azimuth
)
0.00
339.14
1.84
349.64

Tie-On to Surface Gyros @ 940.00ft

1,088.00

First MWD Survey @ 1088.00ft

1,181.00
1,273.00
1,366.00
1,460.00
1,555.00

1,649.00
1,745.00
1,839.00
1,934.00
2,029.00

2,124.00
2,219.00
2,314.00
2,409.00
2,504.00

2,599.00
2,694.00
2,789.00
2,884.00
2,979.00

3,074.00
3,169.00
3,263.00
3,358.00
3,453.00

3,548.00
3,643.00
3,738.00
3,833.00
3,928.00

4,023.00
4,117.00
4,212.00
4,307.00
4,402.00

4,497.00
4,592.00
4,687.00
4,782.00
4,877.00

4,972.00
5,067.00
5,162.00

0.22

0.25
0.04
0.28
0.43
1.52

3.24
4.40
6.17
7.82
9.68

8.84
9.34
8.56
8.09
8.83

9.24
8.39
9.78
9.42
10.34

9.84
8.01
9.25
8.17
6.02

7.69
8.69
9.61
8.45
471

233
1.89
222
2.29
1.82

0.96
1.36
1.17
1.04
1.18

0.35
0.20
0.34

276.45

318.12

32.80
344.11
300.63
203.25

185.20
175.44
168.91
172.55
177.08

175.97
175.02
175.65
173.57
175.12

182.26
181.02
174.84
177.56
174.43

172,71
169.69
172.38
176.00
169.28

168.71
166.66
167.45
167.02
180.01

207.75
251.25
262.99
297.68
294.07

18.93
38.02
48.61
39.58
49.46

291.40
207.20
305.81

Vertical
Depth
(usft)
0.00
354.00
642.99
939.97

1,087.96

1,180.96
1,272.96
1,365.96
1,459.96
1,554.95

1,648.87
1,744.65
1,838.25
1,932.54
2,026.43

2,120.19
2,214.00
2,307.84
2,401.84
2,495.79

2,589.60
2,683.48
2,777.29
2,870.96
2,964.55

3,058.07
3,151.90
3,244.83
3,338.74
3,433.01

3,527.32
3,621.35
3,715.14
3,808.97
3,903.33

3,998.15
4,092.09
4,187.02
4,281.95
4,376.89

4,471.87
4,566.85
4,661.83
4,756.81
4,851.79

4,946.79
5,041.79
5136.79

+N/-8

{usft)
0.00
0.29
2.54
6.14

6.94

7.1
7.28
7.53
7.93
6.96

3.16
-3.21
-11.76
-23.18
-37.57

-52.83
-67.79
-82.52
-96.21
-110.20

-125.17
-139.72
-154.68
-170.49
-186.74

-203.36
-218.01
-231.94
-246.24
-257.87

-269.00
-282.22
-296.94
-311.48
-322.19

-327.80
-330.01
-330.77
-330.11
-328.61

-327.25
-325.61
-324.08
-322.77
-321.47

-320.73
-320.77
-320.75

+El-W
(usft)

0.00
-0.11
-0.14
-0.35

-0.77

-1.08
-1.20
-1.24
-1.61
-2.41

-3.15
-3.10
-1.84
-0.02

1.22

2.14
3.33
4.53
5.82
7.19

7.52
7.09
7.70
8.75
9.91

11.78
14.00
16.18
17.66
19.06

21.28
2413
27.51
30.80
32.37

31.47
29.03
25.65
2214
19.08

17.96
18.81
20.34
21.61
22.90

23.38
23.03
22.73

Vertical
Section
(usft)
0.00
-0.13
-0.27
-0.67

-1.14

-1.46
-1.59
-1.64
-2.03
-2.78

-3.31
-2.93
-1.21
1.21
3.22

4.95
6.93
8.92
10.93
13.05

14.17
14.52
15.92
17.82
19.84

22.59
25.59
28.50
30.75
32.76

35.52
39.12
43.28
47.34
49.47

48.87
46.56
43.22
39.68
36.55

35.36
36.22
37.56
38.76
30.99

40.42
40.08
39.77

Dogleg
Rate
(°/100usft)
0.00
0.03
0.25
0.08

0.39

0.18
0.26
0.27
0.32
1.72

1.97
1.38
1.99
1.80
2.09

0.90
0.55
0.83
0.59
0.92

1.23
0.92
1.79
0.61
1.12

0.53
2.09
1.39
1527
2.42

1.76
1.10
0.98
1.22
4.21

3.01
1.74
0.51
1.42
0.51

2.08
0.58
0.32
0.23
0.25

1.45
0.41
0.44
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HALLIBURTON

Noble Energy

Weld County, CO (NAD 83)

Design Report for Wells Ranch AE20-63HN - Final Surveys

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

5,257.00 0.47 5.76 5,231.78
5,352.00 0.39 159.32 5,326.78
5,446.00 0.18 169.84 542078
5,541.00 0.53 105.88 5,515.78
5,636.00 0.51 124.74 5,610.78
5,731.00 0.79 148.22 5,705.77
5,789.00 0.81 125.54 5,763.76
5,901.00 417 83.32 5,875.65
5,949.00 9.99 79.19 5,923.26
5,896.00 14.90 78.59 5,969.14
6,044.00 17.89 79.86 6,015.19
6,091.00 21.30 80.15 6,059.46
6,139.00 25.00 82.22 6,103.59
6,186.00 29.42 85.09 6,145.38
6,234.00 32.40 86.71 6,186.55
6,281.00 36.36 87.41 6,225.34
6,329.00 41.22 89.28 6,262.74
6,376.00 4577 90.55 6,296.83
6,424,00 48.08 90.90 6,329.61
6,471.00 51.45 90.67 6,359.96
6,519.00 55.13 91.21 6,388.65
6,566.00 59.71 91.61 6,413.95
6,614.00 61.47 91.91 6,437.52
6,661.00 65.04 92.95 6,458.67
6,709.00 69.65 91.78 6,477.15
6,756.00 74.53 91.21 6,491.60
6,804.00 79.40 90.10 6,502.43
6,857.00 82.42 89.77 6,510.80
6,804.00 83.39 89.39 6,516.60
Estimated: 7" Casing @ 6904' MD, 6516.60' TVD
7,000.00 85.36 88.61 6,526.02
7,044.00 85.28 88.15 6,529.61
7.,136.00 B6.14 87.93 6,536.49
7,228.00 B7.41 88.13 6,541.66
7,320.00 88.98 88.76 6,544.56
7,413.00 91.88 89.45 6,543.86
7,508.00 91.67 90.31 6,540.92
7,603.00 90.49 89.36 6,5639.13
7,698.00 89.35 87.93 6,539.26
7,793.00 90.80 88.65 6,539.14
7.888.00 86.76 87.39 6,541.16
7,982.00 87.35 86.53 6,545.99
8,077.00 87.35 87.81 6,550.38
8,172.00 90.65 B7.64 6,552.04
8,267.00 90.46 88.63 6,551.12
8,362.00 92.07 89.34 6,549.02
8,457.00 88.49 88.57 6,548.56
8,552.00 87.53 88.24 6,551.86
8,647.00 88.27 88.83 6,555.34
8,742.00 90.09 89.15 6,556.70
8,837.00 90.86 89.02 6,555.91

+N/-S

(usft)
-320.20
-320.11

-320.56
-320.83
-321.19
-321.99
-322.56

-322.55
-321.57
-319.60
-317.08
-314.35

-311.49
-309.15
-307.41
-306.05
-305.21

-305.18
-305.62
-306.11
-306.75
-307.73

-309.01
-310.80
-312.62
-313.78
-314.31

-314.25
-313.91

-312.24
-311.00
-307.86

-304.70
-302.21
-300.75
-300.56
-300.28

-298.04
-295.20
-291.92
-286.94
-282.26

-278.49
-275.39
-273.71
-271.88
-269.34

-266.91
-265.24
-263.72

+EIW
{usft)
2254
22.69

22.83
23.28
24.05
2474
2529

29.98
35.80
45.74
59.05
74.57

93.21
114.57
139.16
165.66
195.70

228.04
263.10
298.97
337.44
377.02

418.81
460.74
504.99
549.68
596.43

648.75
6985.39

790.91
834.74
926.43

1,018.23
1,110.15
1,203.12
1,298.08
1,393.08

1,488.03
1,582.98
1,677.88
1.771.62
1,866.40

1,961.30
2,056.24
2,151.20
2,248.17
2,341.07

2,435.98
2,630.95
2,625.93

Vertical
Section
(usft)
39.55
39.70

39.86
40.33
41.11
41.85
42.42

47.10
52.87
62.69
75.84
91.20

109.68
130.88
155.33
181.72
211.67

243.97
279.00
314.84
353.29
392.87

434.67
476.63
520.91
565.60
612.31

664.56
711.12

806.41
850.12
941.51

1,033.01
1,124.66
1,217.43
1,312.24
1,407.07

1,501.78
1,5686.45
1,681.04
1,784.39
1,878.78

1,973.34
2,067.99
2,162.72
2,257.46
2,352.09

2,448.73
2,541.48
2,636.25

Dogleg
Rate
(°/100usft)
0.44
0.88

0.23
0.50
0.18
0.40
0.54

3.22
12.16
10.45

6.27

7.26

7.89
9.81
6.45
8.47
10.41

9.86
4.84
7.18
772
9.77

3.71
7.85
9.86
10.45
10.39

5.73
2.21

2.21
1.06
0.96

1.40
1.84
a2
0.93
1.58

1.93
1.70
4.45
1.1
1.35

3.48
1.06
1.85
3.85
1.07

1.00
1.95
0.82
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HALLIBURTON

Noble Energy
Weld County, CO (NAD 83)

Design Report for Wells Ranch AE20-63HN - Final Surveys

Measured Vertical Vertical Dogleg
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate
(usft) ) °) (usft) (usft) (usft) (usft) (°100usft)

8,932.00 91.23 89.39 6,554.18 -262.40 2,720.91 2,731.02 0.55
9,026.00 90.83 88.11 8,552.49 -260.35 2,814.87 2,824.74 1.43
9,121.00 91.79 88.55 6,550.32 -257.58 2,909.80 2,919.39 141
9,216.00 93.39 89.12 6,546.03 -255.65 3,004.68 3,014.03 1.79
9,311.00 92.65 87.68 6,541.02 -253.00 3,099.51 3,108.58 1.70
9,406.00 90.37 89.44 5,538.52 -250.62 3,194.44 3,203.25 3.03
9,501.00 90.34 87.95 6,537.93 -248.45 3,289.41 3,297.97 1.57
9,596.00 90.22 88.03 6,537.46 -24512 3,384.35 3,392.60 0.15
9,691.00 90.56 89.01 6,536.82 -242.67 3,479.31 3,487.30 1.09
9,786.00 89.35 89.78 6,536.89 -241.67 3,574.31 3,582.10 1.51
9,881.00 89.38 90.21 6,537.94 -241.66 3,669.30 3,676.96 0.45
9,976.00 B9.85 89.54 6,538.58 -241.45 3,764.30 3,771.81 0.86
10,071.00 90.31 89.77 6,538.45 -240.88 3,859.29 3,866.64 0.54
10,166.00 90.52 89.90 6,537.76 -240.61 3,954.29 3,961.49 0.26
10,261.00 90.49 89.51 6,536.92 -240.12 4,049.29 4,056.33 0.41
10,355.00 90.46 88.79 6,536.15 -238.72 4,143.27 4,150.10 0.77
10,450.00 90.52 89.01 6,535.33 -236.90 4,238.25 4,244 85 0.24
10,545.00 90.65 89.06 6,534.36 -235.30 4,333.23 4,339.61 0.15
10,653.00 90.68 89.48 6,533.11 -233.92 4,441.22 4,447.37 0.39

Final MWD Survey @ 10653.00ft
10,717.00 90.68 89.48 6,532.35 -233.34 4,505.21 4,511.24 0.00

Straight Line Proj @ 10717' MD, 6532.35' TVD

Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-8 +E/-W Comment
{usft) (usft) (usft) (usft)
940.00 939.97 6.14 -0.35 Tie-On to Surface Gyros @ 940.00ft
1,088.00 1,087.96 6.94 -0.77 First MWD Survey @ 1088.00ft
10,653.00 6,533.11 -233.92 4,441.22 Final MWD Survey @ 10653.00ft
10,717.00 6,532.35 -233.34 4,505.21 Straight Line Proj @ 10717' MD, 6532.35' TVD
Vertical Section Information
Angle Origin Origin Start
Type Target Azimuth Type +N/_S +El-W TVD
(") (usft) (usft) (usft)
Target Wells Ranch AE20-63HN 93.05 Slot 0.00 0.00
(PA_RAD) BHL
Survey tool program
From To Survey/Plan Survey Tool
(usft) (usft)
354.00 940.00  Surface Gyros Flexi-Shot
1,088.00 6,857.00 MWD Surveys - Vert/Build MWD
7,000.00 10,653.00 MWD Surveys - Lateral MWD
Casing Details
Measured Vertical Casing Hole
Depth Depth Name Diameter Diameter
(usft) (usft) ") ]
6,804.00 6,516.60 Estimated: 7" Casing @ 6904' MD, 6516.60' TVD 7 8-3/4

21 October, 2013 - 15:41
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HALLIBURTON

Noble Energy
Weld County, CO (NAD 83)

Design Report for Wells Ranch AE20-63HN - Final Surveys

Wellbore Targets

Target Name Dip Dip
-hittmiss target  Angle  Dir. TVD +N/-8 +El-W Northing Easting
- Shape © ) (usft) {usft) (usft) (usft) {usft) Latitude Longitude
Wells Ranch AE20-63F  0.00 0.00 0.00 0.00 0.00 1,415,963.91 3,318,469.18 40° 28'10.488 N 104° 21'19.152 W
- actual wellpath hits target center
- Point
Wells Ranch AE (SL)F  0.00 0.00 0.00 -149.39 -0.85 1,415,814.53 3,318,468.33 40°28'9.012N  104°21'19.188 W
- actual wellpath misses target center by 149.39usft at 0.00usft MD (0.00 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 4,821.18 1,419,729.56 3,323,389.33
Point 4 0.00 3,764.67 -207.18 1,419,579.08 3,318,261.15
Point 5 0.00 -1,536.69 -216.70 1,414,277.89 3,318,251.63
Wells Ranch AE (SB)F  0.00 0.00 0.00 -149.39 -0.85 1,415,814.53 3,318,468.33 40°28'9.012N  104°21'19.188 W
- actual wellpath misses target center by 149.3%usft at 0.00usft MD (0.00 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 5 000 -1,084.69 243.30 1,414,749.87 3,318,711.82
Wells Ranch AE20-63t  0.00 0.00 6,508.38 -240.19 4,505.37 1,415,723.73 3,322,974.38 40°28'7.536 N 104" 20' 20.904 W

- actual wellpath misses target center by 24 93usft at 10717.00usft MD (6532.35 TVD, -233.34 N, 4505.21 E)

- Point

Directional Difficulty Index

Average Dogleg over Survey: 1.78 °/100usft
Net Tortousity applicable to Plans: 0.75 °/100usft
Audit Info

Maximum Dogleg over Survey: 12.16 °/100usft at 5,949.00
usft
Directional Difficulty Index: 6.180
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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 AE20-63HN -

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 20-63HN - Slot A5
Coordinate System is US State Plane 1983, Colorado Northern Zone using datum North American Datum 1983, ellipsoid GRS 1980
Projection method is Lambert Confarmal 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: 0.99996412

Grid Coordinates of Well: 1,415,963.91 usft N, 3,318,469.18 usft E
Geographical Coordinates of Well: 40° 28' 10.49" N, 104° 21' 19.15" W
Grid Convergence at Surface is: 0.74°

Based upon Minimum Curvature type calculations, at a Measured Depth of 10,717.00usft
the Bottom Hole Displacement is 4,511.25usft in the Direction of 92.96° (Grid).

Magnetic Convergence at surface is: -7.64° (30 August 2013, , BGGM2013)

G

! Magnetic Model: BGGM2013
i L M Date: 30-Aug-13
Declination: 8.38°
Inclination/Dip:  67.09°
Field Strength: 52907

Grid Northis 0.74° East of True North (Grid Convergence)
Magretic North is 8.38” East of True North (Magnetic Declination)
Magnetic Northis 7.64° East of Gid North (Magnetic Convergence)

Tocorvert a True Direction to a Gid Direction, Subtract 0.74°
To convert a Magnetic Direction to a True Direction, Add 8.38° East
Toconvert a Magnetic Direction to a Gid Direction, Add 7.64°
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