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Survey Report

Noble Energy Inc.

Weld County, CO

Sec 16, T2N, R67W 6th PM
Abbey State V16-77HN
Wellbore #1 ¢
Wellbore #1

Well Abbey State V16-77HN
WELL @ 5014.0usft (H&P #323)
WELL @ 5014.0usft (H&P #323)
Grid '
Minimum Curvature

EDM 5000.1 Single User Db

Weld County, CO

Map System:

US State Plane 1983
Geo Datum: North American Datum 1983
Map Zone: Colorado Northern Zone

System Datum:

Mean Sea Level

Sec 16, T2N, R67W 6th PM

Site Position: Northing: 1,291,454.89 usft  Latitude: 40°7'54.732 N

From: Lat/Long Easting: 3,168,257.95 usft Longitude: 104° 53' 53.664 W

Position Uncertainty: 0.0 usft  Slot Radius: 13-3/16 " Grid Convergence: 0.39 °
Abbey State V16-77HN E

Well Position +N/-S 0.0 usft Northing: 1,291,454.88 usfi Latitude: 40°7'54.732N
+E/-W 0.0 usft Easting: 3,168,257.95 usfi Longitude: 104° 53' 53.664 W

Position Uncertainty 0.0 usft Wellhead Elevatior_u usfi Ground Level: 4,990.0 usfi

Wellbore #1

IGRF2010

8/17/2012

52,851

Wellbore #1

Audit Notes:

Version: 1.0 Phase:

ACTUAL

Tie On Depth: 0.0

777.0 11,812.0 MWD (Wellbore #1)

MWD default

MWD - Standard

715.0

715.0

0.0

0.0

0.00 0.0 0.00 0.00 0.00
TIEIN @ 715' MD / 715" TVD
715.1 0.00 306.70 7151 0.0 0.0 0.0 0.00 0.00 0.00
777.0 1.30 306.70 777.0 0.4 -0.6 0.5 2.10 210 0.00
1,049.0 1.10 318.00 1,048.9 4.2 -4.8 4.7 0.11 -0.07 4.15
1,329.0 1.50 324.50 1,328.9 9.2 -8.7 10.1 0.15 0.14 2.32
1,611.0 1.30 318.30 1,610.8 14.6 -13.0 16.0 0.09 -0.07 -2.20
1,894.0 1.60 304.80 1,893.7 19.2 -18.4 21.2 0.16 0.11 -4.77
2,177.0 2.10 283.90 2,176.5 22.7 -26.6 25.7 0.29 0.18 -7.39
2,276.0 3.60 274.40 2,275.4 23.4 -31.5 26.9 1.58 1.52 -9.60
2,371.0 5.10 255.60 2,370.1 22.6 -38.6 26.9 2.16 1.58 -19.79
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DDC
: nggleergy Survey Report Qgg

Company: ' Noble Energy Inc. Local Co-ordinate Reference: ~ Well Abbey State V16-77HN

Project: Weld County, CO TVD Reference: | WELL @ 5014.0usft (H&P #323)

_site: Sec 16, T2N, R67W 6th PM MD Reference:  WELL @ 5014.0usft (H&P #323)

(Well: Abbey State V16-77HN | North Reference: ' Grid

Wellbore: Wellbore #1 Survey Calculation Method:  Minimum Curvature

‘Design: ~ Wellbore #1 'Database: I ' EDM 5000.1 Single User Db

Survey
Measured ' : Vertical Vertical Dogleg Build ~ Turn
Depth  Inclination  Azimuth Depth ~ +#N/-S +E[-W Section ~ Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)

2,466.0 5.80 249.20 2,464.7 19.8 -47.1 25.2 0.97 0.74 -6.74
2,561.0 7.60 252.00 2,5659.1 16.2 -57.6 22.8 1.93 1.89 2.95
2,656.0 10.30 243.40 2,652.9 10.4 -71.2 18.6 3.16 2.84 -9.05
2,751.0 11.20 238.70 2,746.2 1.8 -86.7 11.9 1.32 0.95 -4.95
2,846.0 12.90 241.00 2,839.1 -8.1 -103.8 4.0 1.86 1.79 2.42
2,941.0 13.50 242.40 2,931.6 -18.4 -122.9 -3.9 0.72 0.63 1.47
3,036.0 14.20 246.80 3,023.9 -28.1 -143.5 -11.2 1.33 0.74 4.63
3,131.0 14.30 248.50 3,115.9 -37.0 -165.1 -17.5 0.45 0.11 1.79
3,226.0 14.60 249.40 3,207.9 -45.5 -187.2 -23.4 0.39 0.32 0.95
3,321.0 14.40 250.30 3,299.9 -53.7 -209.5 -29.0 0.32 -0.21 0.95
3,416.0 13.80 250.50 3,392.1 -61.5 -231.3 -34.1 0.63 -0.63 0.21
3,5611.0 14.20 248.50 3,484.2 -69.5 -2562.9 -39.6 0.66 0.42 -2.11
3,606.0 13.90 248.30 3,676.4 -78.0 -274.3 -45.6 0.32 -0.32 -0.21
3,701.0 14.30 250.50 3,668.5 -86.1 -296.0 -51.1 0.70 0.42 2.32
3,796.0 13.60 249.40 3,760.7 -94.0 -317.5 -56.4 0.79 -0.74 -1.16
3,891.0 13.20 252.60 3,8563.1 -101.2 -338.3 -61.1 0.89 -0.42 3.37
3,986.0 13.30 249.00 3,945.6 -108.3 -358.8 -65.8 0.87 0.11 -3.79
4,081.0 14.20 253.30 4,037.9 -115.6 -380.2 -70.6 1.43 0.95 4.53
4,176.0 13.90 251.70 4,130.1 -122.5 -402.2 -74.9 0.52 -0.32 -1.68
4,271.0 14.30 248.70 4,222.2 -130.4 -424.0 -80.2 0.88 0.42 -3.16
4,366.0 14.10 247.50 4,314.3 -139.1 -445.6 -86.3 0.37 -0.21 -1.26
4,461.0 12.10 246.60 4,406.8 -147.4 -465.4 -92.3 212 -2.11 -0.95
4,556.0 10.40 245.40 4,500.0 -155.0 -482.3 -97.8 1.81 -1.79 -1.26
4,651.0 9.90 242.00 4,5693.5 -162.4 -497.4 -103.4 0.82 -0.53 -3.58
4,746.0 9.80 244.30 4,687.1 -169.7 -511.8 -109.0 0.43 -0.11 2.42
4,841.0 9.20 248.50 4,780.8 -176.0 -526.2 -113.6 0.96 -0.63 4.42
4,936.0 7.90 258.40 4,874.7 -180.1 -639.7 -116.1 2.06 -1.37 10.42
5,031.0 5.90 263.80 4,969.0 -181.9 -550.9 -116.6 2.2 -2.11 5.68
5,126.0 3.30 269.10 5,063.7 -182.5 -5568.5 -116.3 2.77 -2.74 5.58
5,222.0 0.30 63.60 5,159.7 -182.4 -561.0 -115.9 3.72 -3.13 160.94
5,317.0 1.80 68.90 5,254.7 -181.8 -5569.4 -116.5 1.58 1.58 5.58
5,412.0 1.50 59.20 5,349.6 -180.6 -657.0 -114.6 0.43 -0.32 -10.21
5,506.0 1.20 55.90 5,443.6 -179.4 -565.1 -113.6 0.33 -0.32 -3.51
5,602.0 1.10 43.50 5,639.6 -178.2 -553.6 -112.6 0.28 -0.10 -12.92
5,697.0 0.70 32.70 5,634.6 -177.0 -552.7 -111.6 0.46 -0.42 -11.37
5,791.0 1.00 28.80 5,728.6 -175.8 -5562.0 -110.4 0.32 0.32 -4.15
5,887.0 0.90 19.80 5,824.5 -174.4 -651.3 -109.1 0.19 -0.10 -9.38
5,982.0 0.90 3.50 5,919.5 -173.0 -5651.0 -107.7 0.27 0.00 -17.16
6,076.0 1.40 40.60 6,013.5 -171.3 -550.2 -106.2 0.93 0.53 39.47
6,171.0 1.10 20.00 6,108.5 -169.6 -549.2 -104.6 0.56 -0.32 -21.68
6,266.0 1.00 358.90 6,203.5 -167.9 -548.9 -102.9 0.42 -0.11 -22.21
6,361.0 1.20 341.50 6,298.5 -166.1 -549.2 -101.1 0.41 0.21 -18.32
6,456.0 1.10 340.10 6,393.4 -164.3 -549.8 -99.3 0.11 -0.11 -1.47
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}Compahy: ' Noble Energy Inc.
' Weld County, CO
Sec 16, T2N, R67W 6th PM
- Abbey State V16-77HN

DDC

Survey Report

Local Co-ordinate Reference:

- TVD Reference:
MD Reference:

North Reference:

DC

= ThLaeg courant

Well Abbey Sfate V16-77HN
WELL @ 5014.0usft (H&P #323)
WELL @ 5014.0usft (H&P #323)

Grid

 Wellbore #1  Survey Calculation Method:  Minimum Curvature
‘Design:  Wellbore #1 | Database: ~ EDM 5000.1 Single User Db
Survey
Measured Vertical : Vertical Dogleg Build ~ Turn
Depth Inclination  Azimuth  Depth +NI-S  +EW  Section Rate Rate Rate
(usft) 6) =) (usft) (usft) (usft) (usft)  (°/1100usft) (°/100usft)  (°/100usft)
6,551.0 1.10 348.20 6,488.4 -162.6 -550.3 -97.5 0.16 0.00 8.53
6,638.0 1.10 348.20 6,575.4 -161.0 -550.7 95.8 0.00 0.00 0.00
6,677.0 1.10 346.60 6,614.4 -160.2 -550.8 -95.1 0.08 0.00 -4.10
6,722.0 1.30 356.60 6,659.4 -159.3 -551.0 -94.1 0.64 0.44 22.22
6,772.0 4.60 3.50 6,709.3 -156.7 -550.9 -91.6 6.63 6.60 13.80
6,817.0 7.60 357.30 6,754.1 -152.0 -550.9 -86.8 6.82 6.67 -13.78
6,867.0 10.90 354.70 6,803.4 -143.9 -551.5 -78.8 6.65 6.60 -5.20
6,912.0 13.40 355.70 6,847.4 -134.5 -552.3 -69.4 5.58 5.56 2.22
6,962.0 16.10 356.80 6,895.7 -121.8 -553.1 -56.6 5.43 5.40 2.20
7,007.0 16.90 358.90 6,938.9 -109.0 -553.6 -43.9 2.22 1.78 4.67
7,057.0 19.60 5.80 6,986.4 -93.4 -552.9 -28.5 6.91 5.40 13.80
7,095.0 21.70 7.30 7,021.9 -80.1 -551.3 -15.4 5.70 5.53 3.95
7,152.0 24.90 3.80 7,074.3 -57.7 -549.2 6.6 6.11 5.61 -6.14
7,197.0 28.30 0.80 7,145 -37.6 -548.4 26.5 8.12 7.56 -6.67
7,247.0 33.60 0.50 7,157.4 -11.9 -548.1 52.0 10.60 10.60 -0.60
7,292.0 38.00 1.40 7,193.9 14.5 -547.7 78.1 9.85 9.78 2.00
7,342.0 42.80 2.80 7,231.9 46.8 -546.5 110.1 9.77 9.60 2.80
7,387.0 47.10 4.40 7,263.8 78.6 -544.5 141.4 9.88 9.56 3.56
7,437.0 51.70 4.20 7,296.3 116.4 -541.6 178.6 9.21 9.20 -0.40
7,482.0 56.80 1.50 7,3226 152.9 -539.8 214.6 12.33 11.33 -6.00
7,532.0 62.00 0.80 7,348.0 195.9 -539.0 257.2 10.47 10.40 -1.40
CROSSED HARD LINE @ 7545' MD / 7354' TVD
7,544.7 63.10 1.58 7,353.9 207.1 -538.7 268.4 10.21 8.63 6.15
7,577.0 65.90 3.50 7,367.8 236.3 -537.4 297.2 10.21 8.68 5.94
7,627.0 71.30 5.60 7,386.0 282.6 -533.7 342.8 11.49 10.80 4.20
7,672.0 76.20 5.40 7,398.6 3256 -529.6 385.0 10.90 10.89 -0.44
7,722.0 81.30 3.00 7,408.4 3745 -526.0 433.2 11.23 10.20 -4.80
7,801.0 83.80 1.90 7,418.6 452.8 -522.7 510.5 3.45 3.16 -1.39
7,923.0 87.30 0.70 7,428.1 574.4 -519.9 630.9 3.03 2.87 -0.98
8,019.0 87.00 0.01 7,432.9 670.2 -519.3 726.1 0.79 -0.31 -0.72
8,113.0 86.80 359.10 7,437.9 764.1 -520.1 819.4 0.98 -0.21 -0.96
8,209.0 90.00 0.01 7,440.6 860.0 -520.8 914.8 3.46 3.33 0.94
8,304.0 90.00 359.10 7,440.6 955.0 -521.5  1,009.2 0.95 0.00 -0.95
8,399.0 90.30 358.00 74404  1,050.0 5240  1,103.8 1.20 0.32 -1.16
8,494.0 90.80 357.30 74395 1,449 5278 1,1985 0.91 0.53 -0.74
8,589.0 90.80 359.40 7,438.1 1,239.9 5306  1,293.2 2.21 0.00 2.21
8,685.0 90.00 0.80 7,437.5 1,335.9 -530.4  1,388.5 1.68 -0.83 1.46
8,780.0 89.30 0.80 74380  1,430.8 5291 1,482.7 0.74 -0.74 0.00
8,875.0 90.00 0.30 7,438.6 1,525.8 5282  1,576.9 0.91 0.74 -0.53
8,970.0 90.40 2.10 74383 16208 5262 1671.0 1.94 0.42 1.89
9,065.0 89.70 2.30 7,438.2 1,715.7 5225  1,764.9 0.77 -0.74 0.21
9,160.0 89.30 1.70 7,439.0  1,8107 5192 1,858.8 0.76 -0.42 -0.63
9,255.0 89.30 1.50 7,440.2 1,905.6 -516.6  1,952.8 0.21 0.00 -0.21
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Company: Noble Energy Inc. . Local Co-ordinate Reference: ~ Well Abbey State V16-77HN
Project: Weld County, CO . TVD Reference: WELL @ 5014.0usft (H&P #323)
; SI_te,:; Sec 16, T2N, R67W 6th PM ;'MD:Referéan: WELL @ 5014.0usft (H&P #323)
Well: Abbey State V16-77HN ' North Reference: Grid
‘Wellbore: Wellbore #1 ' Survey Calculation Method: Minimum Curvature
Design: Wellbore #1 Database: EDM 5000.1 Single User Db
Survey -
Measured Vertical : Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate  Rate Rate
(usft) ©) ©) (usft) (usft). (usft) (usft)  (%/100usft) (°/100usft)  (°/100usft)
9,350.0 89.40 1.40 7,441.3 2,000.6 -514.2 2,046.8 0.15 0.11 -0.11
9,445.0 89.80 0.50 7,441.9 2,095.6 -512.6 2,141.0 1.04 0.42 -0.95
9,540.0 89.80 359.80 7,442.3 2,190.6 -512.3 2,235.3 0.74 0.00 -0.74
9,635.0 90.30 359.10 7,442.2 2,285.6 -513.3 2,329.8 0.91 0.53 -0.74
9,730.0 92.20 358.50 7,440.1 2,380.5 -515.2 2,424.3 2.10 2.00 -0.63
9,825.0 90.40 359.60 7,438.0 2,475.5 -516.8  2,518.8 2.22 -1.89 1.16
9,920.0 90.20 359.10 7,437.5 2,570.5 5179 26133 0.57 -0.21 -0.53
10,015.0 89.20 359.10 7,438.0 2,665.5 519.4  2,707.8 1.05 -1.05 0.00
10,110.0 89.10 358.70 7,439.4 2,760.4 5212 2,802.3 0.43 -0.11 -0.42
10,205.0 89.00 358.50 7,440.9 2,855.4 5235  2,896.9 0.24 -0.11 -0.21
10,300.0 90.70 359.30 7,441.2 2,950.4 -525.4 2,991.5 1.98 1.79 0.84
10,395.0 90.70 358.90 7,440.0 3,045.4 -526.9 3,086.0 0.42 0.00 -0.42
10,490.0 90.60 0.50 7,439.0 3,140.3 -527.3 3,180.4 1.69 -0.11 1.68
10,585.0 90.60 359.60 7,438.0 3,235.3 -527.3 3,274.7 0.95 0.00 -0.95
10,680.0 90.30 1.00 7,437.2 3,330.3 -526.8 3,369.0 1.51 -0.32 1.47
10,775.0 90.80 0.30 7,436.3 3,425.3 -525.7 3,463.2 0.91 0.53 -0.74
10,838.0 91.00 0.70 7,435.3 3,488.3 -525.1 3,625.7 0.71 0.32 0.63
10,870.0 91.50 0.80 7,434.6 3,620.3 -524.7 3,657.4 1.59 1.56 0.31
10,901.0 91.20 1.70 7,433.9 3,551.3 5240  3,588.1 3.06 -0.97 2.90
10,964.0 89.30 2.30 7,433.6 3,614.2 -521.8  3,650.4 3.16 -3.02 0.95
11,028.0 89.20 2.40 7,434.4 3,678.2 -519.2 3,713.6 0.22 -0.16 0.16
11,059.0 89.00 2.30 7,434.9 3,709.1 -518.0 3,744.2 0.72 -0.65 -0.32
11,154.0 88.60 1.70 7,436.9 3,804.1 -514.6 3,838.1 0.76 -0.42 -0.63
11,249.0 88.40 1.00 7,439.4 3,899.0 -512.4 3,932.1 0.77 -0.21 -0.74
11,344.0 89.40 0.80 7,441.2 3,994.0 -510.9 4,026.3 1.07 1.05 -0.21
11,439.0 90.00 0.50 7,441.7 4,089.0 -509.8 4,120.5 0.71 0.63 -0.32
11,535.0 87.80 0.30 7,443.6 4,184.9 -509.2 4,215.8 2.30 -2.29 -0.21
11,630.0 87.50 359.60 7,447.5 4,279.9 -509.2 4,310.0 0.80 -0.32 -0.74
11,725.0 87.10 359.10 7,451.9 4,374.8 -510.3 4,404.4 0.67 -0.42 -0.53
11,756.0 87.20 359.10 7,453.5 4,405.7 -510.8 4,435.2 0.32 0.32 0.00
TD @ 11812' MD / 7456' TVD
11,812.0 87.20 359.10 7,456.2 4,461.6 -511.7 4,490.9 0.00 0.00 0.00
Survey Annotations
Measured Vertical : Local Coordinates
Depth Depth +NI-S  +ElW
(usft) (usft) (usft) (usft) Comment
7151 7151 0.0 00 TIEIN@ 715 MD/715' TVD
7,544.7 7,353.9 2071 -638.7 CROSSED HARD LINE @ 7545' MD / 7354' TVD
11,812.0 7,456.2 4,461.6 -511.7 TD @ 11812'MD / 7456' TVD
Checked By: Approved By: Date:
9/6/2012 11:42:04AM
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The DIRE! AL DRILLING COMPANY

Survey Certification Sheet

Noble Energy RM-12637 9/20/2012
Company Job Number Date
Sec 16,T2N.R67W.6"PM  Abbey State V16-77HN Weld,CO
Lease Well Name County & State
Surveyed from a depth of: 715 feet to 11812 feet MD
Type of Survey: MWD
Directional Supervisor/Surveyor: Bob Kubistek

The data and calculations for this survey have been checked by me and
conform to the standards and procedures set forth by The Directional
Drilling Company (DDC). This report represents a true and correct
Directional survey of this well based on the original data obtained at the well
site. Wellbore Coordinates are calculated using minimum curvature.

Digitally signed by Larry »

Wright \N/ h
DN: cn=Larry Wright, o=The Larry rlg t
Directional Drilling Company,

wanasumesencs,  VIWD General Manager
email=larryw@directionaldrill

ers.com, c=US

Date: 2012.09.21 12:23:51

-05'00"

e 11390 FM 830 e Willis, Texas 77318 e
® PH 936-856-4332 @ FAX 936-856-8678 e
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