Noble Energy

Weld County, CO (NAD 83)

Sec. 30-T7N-R63W (Grigsby 30 PAD)
Grigsby PC AC30-73HN

MWD Surveys

Sperry Drilling Services
Final Survey Report

07 January, 2013

Well Coordinates: 1,445,395.53 N, 3,285,826.52 E (40° 33' 05.26" N, 104° 28' 17.08" W)
Ground Level: 4,756.00 ft

Local Coordinate Origin: Centered on Well Grigsby PC AC30-73HN - Slot A2
Viewing Datum: KB @ 4780.00ft (H&P 322)
TVDs to System: N
North Reference: Grid
Unit System: API - US Survey Feet - Custom

Geodetic Scale Factor Applied
Version: 2003.16 Build: 43l
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Grigsby PC AC30-73HN - MWD

Measured Vertical Vertical Dogleg
Depth Inclination  Azimuth Depth +N/-S +E[-W Section Rate
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
630.00 0.00 0.00 630.00 0.00 0.00 0.00 0.00
Tie On To Surface Casing Assumed Vertical
736.00 0.84 220.15 736.00 -0.59 -0.50 0.69 0.79
First MWD Survey
830.00 0.81 199.85 829.99 -1.75 -1.17 1.95 0.31
924.00 0.69 209.89 923.98 -2.86 -1.68 3.15 0.19
1,019.00 0.61 220.09 1,018.97 -3.74 -2.29 4.14 0.15
1,112.00 0.44 222.35 1,111.97 -4.39 -2.85 4.88 0.18
1,204.00 4.87 276.54 1,203.85 -4.20 -6.97 5.56 5.03
1,297.00 4.36 249.44 1,296.56 -4.99 -14.20 7.85 2.38
1,390.00 6.47 227.69 1,389.15 -9.76 -21.39 14.01 3.13
1,481.00 9.08 226.72 1,479.31 -18.14 -30.41 24.08 2.87
1,673.00 11.38 232.36 1,669.84 -28.66 -42.88 36.97 2.72
1,665.00 12.84 230.83 1,659.79 -40.66 -58.00 51.86 1.62
1,758.00 14.66 235.37 1,750.12 -53.88 -75.69 68.48 2.27
1,850.00 17.14 248.04 1,838.62 -65.57 -97.86 84.53 4.62
1,943.00 18.08 262.97 1,927.31 -72.46 -124.90 96.92 4.95
2,035.00 19.29 276.13 2,014.50 -72.59 -154.19 103.156 4.76
2,127.00 18.10 287.39 2,101.67 -66.69 -182.95 103.38 412
2,218.00 17.96 292.43 2,188.21 -57.11 -209.41 99.53 1.72
2,311.00 17.97 291.80 2,276.67 -46.31 -235.99 94.51 0.21
2,404.00 17.40 291.85 2,365.28 -35.81 -262.21 89.71 0.61
2,499.00 16.50 290.03 2,456.15 -25.90 -288.07 85.41 1.10
2,594.00 17.24 289.42 2,5647.06 -16.60 -314.02 81.73 0.80
2,689.00 19.28 295.11 2,637.28 -5.26 -341.51 76.37 2.85
2,784.00 18.88 292.09 2,727.06 TA7 -369.95 70.14 1.12
2,878.00 18.48 290.48 2,816.11 18.10 -398.00 65.30 0.69
2,973.00 18.34 290.26 2,906.25 28.55 -426.13 60.95 0.16
3,068.00 18.41 288.73 2,996.41 38.54 -454.35 57.06 0.51
3,163.00 19.21 287.00 3,086.33 47.93 -483.51 53.96 1.03
3,259.00 18.46 285.29 3,177.19 56.55 -513.27 51.73 0.97
3,354.00 18.39 284.02 3,267.32 64.15 -542.32 50.36 0.43
3,449.00 18.33 283.91 3,357.49 71.37 -571.36 49.35 0.07
3,544.00 17.156 283.26 3,447.97 78.18 -599.49 48.57 1.26
3,640.00 16.35 283.41 3,540.13 84.37 -625.63 47.96 1.88
3,735.00 17.68 278.49 3,631.21 89.42 -652.14 48.55 2.86
3,830.00 17.24 278.58 3,721.83 93.65 -680.32 50.29 0.46
3,924.00 18.68 280.09 3,811.25 98.36 -708.92 51.65 1.61
4,019.00 19.96 279.38 3,900.90 103.67 -739.90 52.91 1.37
4,114.00 20.66 277.69 3,989.99 108.56 -772.50 54.94 0.96
4,209.00 19.59 280.66 4,079.19 113.74 -804.77 56.59 1.56
4,305.00 17.33 281.26 4,170.25 119.51 -834.61 57.17 2.36
4,399.00 17.59 281.52 4,259.92 125.08 -862.26 57.49 0.29
4,494.00 13.90 281.70 4,351.34 130.27 -887.51 57.69 3.88
4,589.00 13.17 277.25 4,443.70 133.95 . -909.42 58.66 1.34
4,684.00 13.17 276.75 4,536.20 136.58 -930.90 60.56 0.12
4,778.00 11.66 281.35 4,628.00 139.71 -950.85 61.66 1.92
4,873.00 8.42 283.65 4,721.54 143.24 -967.02 61.58 3.44
4,968.00 6.73 274.49 4,815.71 145.32 -979.33 62.11 2.18
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Noble Energy

HALLIBURTON Weld County, CO (NAD 83)
Design Report for Grigsby PC AC30-73HN - MWD
Measured Vertical Vertical Dogleg

Depth Inclination  Azimuth Depth +NJ-S +E[-W Section Rate

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

5,063.00 4.21 261.21 4,910.27 145.22 -988.33 64.08 2.95
5,159.00 1.15 249.65 5,006.15 144.35 -992.72 65.85 3.22
5,254.00 1.00 266.06 5,101.14 143.96 -994.44 66.59 0.36
5,349.00 0.65 261.55 5,196.13 143.83 -995.80 67.01 0.37
5,444.00 0.80 251.85 5,291.12 143.54 -996.96 67.53 0.20
5,539.00 0.43 242.39 5,386.11 14317 -997.91 68.09 0.40
5,634.00 0.49 133.90 5,481.11 142.72 -997.93 68.53 0.79
5,729.00 0.44 189.06 5,576.11 142.08 -997.70 69.11 0.46
5,824.00 0.19 1.73 5,671.11 141.88 -997.75 69.32 0.66
5,919.00 0.12 129.40 5,766.11 141.97 -997.67 69.21 0.29
6,014.00 0.25 180.84 5,861.11 141.70 -997.59 69.46 0.21
6,109.00 0.46 125.95 5,956.11 141.27 -997.29 69.82 0.40
6,140.00 0.60 153.66 5,987.11 141.05 -997.11 70.00 0.93
6,204.00 1.82 150.14 6,051.09 139.87 -996.46 71.02 1.91
6,249.00 6.02 169.91 6,095.98 136.93 -995.69 73.74 9.67
6,299.00 9.65 172.94 6,145.50 130.18 -994.72 80.13 7.30
6,344.00 12.05 181.62 6,189.70 121.74 -994.38 88.31 6.44
6,394.00 15.05 188.20 6,238.30 110.10 -995.46 99.93 6.74
6,439.00 17.76 189.04 6,281.47 97.53 -997.37 112.61 6.05
6,490.00 20.65 187.97 6,329.62 80.94 -999.84 129.35 5.71
6,535.00 2352 180.92 6,371.32 64.10 -1,001.08 146.08 8.67
6,585.00 27.38 178.19 6,416.47 42,62 -1,000.88 167.05 8.07
6,630.00 30.86 176.12 6,455.77 20.76 -999.77 188.20 8.05
6,680.00 34.22 172.96 6,497.92 -6.00 -997.18 213.83 7.53
6,725.00 39.23 176.59 6,533.98 -32.78 -994.78 239.52 1213
6,775.00 45.16 177.39 6,571.01 -66.30 -993.03 271.94 11.91
6,820.00 49.53 177.93 6,601.49 -99.36 -991.69 303.99 9.75
6,870.00 52.51 178.27 6,632.94 -138.20 -990.40 341.71 5.98
6,915.00 54.63 177.37 6,659.66 -174.38 -989.02 376.81 4.98
6,965.00 57.58 180.50 6,687.55 -215.86 -988.27 417.22 7.86
7,016.00 61.47 181.30 6,713.41 -259.80 -988.97 460.34 7.75
7,060.00 63.30 182.87 6,733.80 -298.76 -990.39 498.74 5.22
7,155.00 72.00 184.71 6,769.90 -386.34 -996.23 585.61 9.33
7,250.00 81.36 184.95 6,791.76 -478.35 -1,004.01 677.22 9.86
7,266.00 83.35 184.60 6,793.89 -494.16 -1,005.33 692.95 12.63
7,346.00 87.56 186.09 6,800.23 -573.54 -1,012.76 77214 5.58
7,409.00 88.00 185.90 6,802.67 -636.15 -1,019.34 834.74 0.76
7,504.00 88.49 184.93 6,805.58 -730.68 -1,028.30 929.06 1.14
7,599.00 92.25 184.24 6,804.96 -825.35 -1,035.89 1,023.24 4.02
7,694.00 95.77 180.76 6,798.32 -920.00 -1,040.03 1,116.67 5.20
7,788.00 92.35 178.99 6,791.66 -1,013.75 -1,039.82 1,208.31 4.09
7,883.00 89.11 175.60 6,790.45 -1,108.61 -1,035.34 1,300.15 4.94
7,978.00 87.75 174.66 6,793.06 -1,203.22 -1,027.28 1,391.01 1.74
8,073.00 86.85 173.48 6,797.53 -1,297.61 -1,017.47 1,481.27 1.56
8,168.00 87.20 173.71 6,802.46 -1,391.89 -1,006.89 1,671.27 0.44
8,263.00 86.79 175.44 6,807.44 -1,486.33 -997.92 1,661.76 1.87
8,358.00 88.21 177.30 6,811.59 -1,581.04 -991.91 1,753.14 2.46
8,453.00 89.35 179.33 6,813.61 -1,675.97 -989.12 1,845.40 2.45
8,548.00 89.63 180.40 6,814.46 -1,770.97 -988.90 1,938.26 1.16
8,642.00 91.42 177.55 6,813.59 -1,864.93 -987.22 2,029.81 3.58
8,737.00 91.42 177.75 6,811.24 -1,959.83 -983.32 2,121.80 0.21
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Noble Energy

HALLIBURTON Weld County, CO (NAD 83)
Design Report for Grigsby PC AC30-73HN - MWD
Measured Vertical Vertical Dogleg
Depth Inclination ~ Azimuth Depth +N/-S +E[-W Section Rate
(Ft) ) ) (f) (ft) (ft) (ft) (1100ft)
8,832.00 88.98 177.26 6,810.91 -2,054.73 -979.19 2,213.76 2.62
8,928.00 90.31 178.14 6,811.50 -2,150.65 -975.34 2,306.76 1.66
9,023.00 90.83 179.85 6,810.56 -2,245.62 -973.67 2,399.30 1.88
9,118.00 89.29 179.20 6,810.46 -2,340.62 -972.88 2,492.04 1.76
9,213.00 89.51 180.56 6,811.45 -2,435.61 -972.68 2,584.90 1.45
9,308.00 90.77 179.18 6,811.22 -2,530.60 -972.47 2,677.77 1.97
9,403.00 90.19 178.14 6,810.42 -2,625.57 -970.256 2,770.18 1.25
9,498.00 91.51 178.49 6,809.02 -2,720.52 -967.45 2,862.46 1.44
9,593.00 92.00 177.64 6,806.11 -2,815.42 -964.25 2,954.60 1.03
9,688.00 90.92 178.75 6,803.69 -2,910.34 -961.26 3,046.81 1.63
9,783.00 92.10 178.40 6,801.18 -3,005.27 -958.89 3,139.17 1.30
9,878.00 91.94 179.47 6,797.83 -3,100.20 -957.13 3,231.64 1.14
9,973.00 91.66 180.08 6,794.85 -3,195.15 -956.76 3,324.42 0.71
10,068.00 91.20 180.45 6,792.48 -3,290.12 -957.20 3,417.40 0.62
10,163.00 90.46 179.88 6,791.10 -3,385.11 -957.47 3,510.35 0.98
10,258.00 91.79 178.73 6,789.24 -3,480.08 -956.32 3,603.00 1.85
10,353.00 88.12 178.15 6,789.31 -3,675.02 -953.73 3,695.32 3.91
10,448.00 85.71 179.36 6,794.42 -3,669.86 -951.67 3,787.63 2.84
10,543.00 87.38 181.24 6,800.15 -3,764.67 -952.17 3,880.47 2.64
10,638.00 90.65 182.78 6,801.78 -3,859.59 -955.50 3,973.99 3.80
10,702.00 92.69 182.75 6,799.92 -3,923.48 -958.58 4,037.12 3.19
10,789.00 90.80 181.81 6,797.27 -4,010.37 -962.04 4,122.82 2.43
10,829.00 91.42 181.71 6,796.49 -4,050.34 -963.27 4,162.17 1.57
10,924.00 90.40 181.21 6,794.98 -4,145.30 -965.69 4,255.54 1.20
11,019.00 90.34 180.33 6,794.37 -4,240.28 -966.97 4,348.71 0.93
11,114.00 92.32 180.39 6,792.17 -4,335.25 -967.57 4,441.71 2.09
11,209.00 93.42 179.77 6,787.41 -4,430.13 -967.70 4,534.53 1.33
11,284.00 94.75 179.85 6,782.07 -4,504.94 -967.45 4,607.64 1.78
Final MWD Survey
11,340.00 94.75 179.85 6,777.43 -4,560.75 -967.30 4,662.19 0.00
Bit Projection - Estimated BHL 536'FSL 1314'FEL
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/l-W Comment
(ft) (ft) (ft) (ft)
630.00 630.00 0.00 0.00 Tie On To Surface Casing Assumed Vertical
736.00 736.00 -0.59 -0.50  First MWD Survey
11,284.00 6,782.07 -4,504.94 -967.45 Final MWD Survey
11,340.00 6,777.43 -4,560.75 -967.30 Bit Projection
11,340.00 6,777.43 -4,560.75 -967.30  Estimated BHL 536'FSL 1314'FEL
Vertical Section Information
Angle Origin Origin Start
Type Target Azimuth Type +N/_S +E/-W TVD
) (ft) (ft)
Target Grigsby PC 192.04  Slot 0.00 0.00 0.00
AC30-73HN_PlanA - Revi_BH
L Tgt
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HALLIBURTON

Noble Energy
Weld County, CO (NAD 83)

Design Report for Grigsby PC AC30-73HN - MWD

Survey tool program

From To Survey/Plan Survey Tool
(ft) (ft)
630.00 11,340.00  Sperry MWD Surveys MWD
Targets
Target Name Dip Dip
- hit/miss Angle  Dir. TVD +N/-S +E/-W Northing Easting
targef Chiann ) ) (ft) (ft) () (ft (ft) Latitude Longitude
Grigsby PC 0.00 0.00 6,787.40 -4,561.93 -972.77 1,440,833.73 3,284,853.78 40° 32'20.292 N 104° 28'30.360 W
- actual wellpath misses target center by 11.43ft at 11340.00ft MD (6777.43 TVD, -4560.75 N, -967.30 E)
- Point
Grigsby 0.00 0.00 0.00 4.06 36.09 1,445,399.59  3,285,862.60 40°33'56.292 N 104° 28' 16.608 W
- actual wellpath misses target center by 36.31ft at 0.00ft MD (0.00 TVD, 0.00 N, 0.00 E)
- Polygon
Point 1 277.09 269.06 1,445,664.58  3,286,103.60
Point 2 353.09 -5,074.94 1,440,320.74  3,286,179.60
Point 3 -4,881.91 -5,218.94 1,440,176.74  3,280,944.75
Point 4 -4,738.91 44.06 1,445,439.59  3,281,087.75
Point 5 277.09 269.06 1,445,664.58  3,286,103.60
Grigsby 0.00 0.00 0.00 4.06 36.09 1,445,399.59 3,285,862.60 40° 33'5.292 N 104° 28' 16.608 W
- actual wellpath misses target center by 36.31ft at 0.00ft MD (0.00 TVD, 0.00 N, 0.00 E)
- Polygon
Point 1 -182.91 -190.94 1,445,204.60  3,285,643.61
Point 2 -106.91 -4,614.94 1,440,780.73  3,285,719.61
Point 3 -4,421.91  -4,758.94 1,440,636.73  3,281,404.74
Point 4 -4,278.91 -415.94 1,444,979.60  3,281,547.73
Point 5 -182.91 -190.94 1,445,204.60  3,285,643.61
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

North Reference Sheet for Sec. 30-T7N-R63W (Grigsby 30 PAD) - Grigsby PC
AC30-73HN

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

Vertical Depths are relative to KB @ 4780.00ft (H&P 322). Northing and Easting are relative to Grigsby PC AC30-73HN - Slot A2
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: 0.99997059

Grid Coordinates of Well: 1,445,395.53 ft N, 3,285,826.52 ft E
Geographical Coordinates of Well: 40° 33' 05.26" N, 104° 28' 17.08" W
Grid Convergence at Surface is: 0.66°

Based upon Minimum Curvature type calculations, at a Measured Depth of 11,340.00ft
the Bottom Hole Displacement is 4,662.20ft in the Direction of 191.97° (Grid).

Magnetic Convergence at surface is: -7.91° (11 June 2012, , BGGM2011)

G

Magnetic Model: BGGM2011
T M Date: 11-Jun-12
Declination: 8.57°
Inclination/Dip:  B7.17°
Field Strength: 53086

ridd Notth is 0.66° E ast of True Notth (Grid Convergence)
etic North is 8.57° East of True North (Magnetic Declination)
tic Notth is 7.91° East of Grid North (Magnetic Convergence)

tonvert & True Direction to & Grid Direction, Subtract 0.66°
vert a Magnetic Direction to & True Direction, Add 8.57° E ast
tonvert a Magnetic Direction to a Grid Direction, Add 7.91°*°
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Project: Weld County, CO (NAD 83)
Site: Sec. 30-T7N-R63W (Grigsby 30 PAD)
Well: Grigsby PC AC30-73HN

Noble Energy

HALLIBURTON

Sperry Drilling

M
Azimuths to Grid North
True North: -0.66°
Magnetic North: 7.91°

Magnetic Field
Strength: 53086.2snT
Dip Angle: 67.17°
Date: 6/11/2012
Model: BGGM2011

LEGEND

———— Grigsby PC AC30-73HN, Plan A, Plan A - Rev 1 Proposal VO
— MWD

Permitted BHL: 535' FSL,
1320' FEL

Tie On To Surface Casing Assumed Vertical

Begin 2.5°/100ft Drop to Vertical at 4467.75ft Ny

e First MWD Suryey ~

S < ~

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

"N

g

- /7
Continue 8.0°/100ft Build at 7364.13ft 7 !

/7
/7

Halliburton Energy Services,
Inc. ("Halliburton™) recently
completed directional drilling
and MWD operations at the
Grigsby PC AC30-73HN 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.

d Begin 2.5§/100ft Nudge to 18.0° Inclination at 1200.00ft

F
End of Build at 7429.13ft

Hold Angle at 90.20°

Grigsby PC AC30-73HN_PlanA - Revi_BHL Tgt

N\ Final MWD Survey

Bit Projection s o

-4800—

Total Depth at 11.350.73ft Estimated BHL 536'FSL 1314'FEL

|

| I
-4500 -3600

= . T A | S EE TR ] RN S N SN O (REL O
-2700 -1800 -900 0

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




(U1 009) .70°Z6 ) & UONOSS [BISA

001S 008¥ 00S¥ 00Z¥ 006¢€ 009¢ ooee 000¢ 00s2 00¥C ootLe 008l 0051 ooch 006 009 0o¢ 0
_________________________________________________.____________________________________

134pL€L ISJ9ES HE pajewns3 BEL'62¥. ¥e pling jo pul o

\
*JBL THETIASY - Vueld NHEL-080V Od AdsbLo .02°06 1& 3|Buy pioH N —
\ R el s
7 \

!
!

Kening aMIN el /

(uny 009) Wydeq [eONIBA BNIL

N
uonoaloid yg ¥E1'682. Je webue L 300's. uibeg

¥E9°92Z9 & PIINgG $001/,0°'8 Uibeg - dOM

“gjep yons uo buifjal asj@
auoAue Jo )i Jo seauanbasuod
Aue woyy uopngl|ieH asesjal 0}
soaibe ABiaug ajqoN ‘ABisu3z
3|qoN o} ejep siy) buisesjes
uouNql|leH Joj UoREJapISUOD
u| ‘pauinbau s ejep
8jeJnooe alaym uoyeoldde
Aue uj uodn paljel eq 0}
jou s! ) pue Ajuo sjewnsa ybnol
B 9q 0} )| S19PISU0D UouNqlleH
‘PRIILP S! [[eM 8L} Jaye pejos||od
ejep ybnos uo paseq wyyuobie
|eonewsayjew e Aq psjeseusb
aJe saoue)sIp 9say L 'Mme|
opeJojo) Jepun sjuswalinbal
s} 198w 0} ABJau3 8|qON Mo|le 1L10ZNDO4 :[ePON
0} AaAdns [eul JeU) WOl 3l Z1L0Z/L1/9 :o1ea
uonoas 0} THE Woy SaouejsIp -9 '8 m.: di
ay} wayy apinosd uopngiieH aMN —— «£1'29 010Uy &l
ey} pajsanbai sey ABssug LUSZ'980€S uibuans
3ION “[[em 3y} uo Asains 0A [esodoid | A8y - V UBld 'V Ueld ‘NHEL-0EQV Od Aqsbuo piald dnauben
|euy e pawdoyad uounqiieH
qgof ay} Jo uoisnjouod Bl o16°L {UHON onaubep
I "09 ‘AunoQ plam «m nmmﬁuo_ IERER 99°0- ‘YHON anJL
llem NHEL-0€JV Od Adsbuo
auy) je suoljesado gMIN pue HHON BHD G SRy

Buijup [euonoallp peyejdwod )] i
Apusoau (,uounqiiieH.) -ouj
‘seoines ABJaug uopngiieH 3]
5 A d
SR NHEZ-0€0V Od Agsbuo :llam

(Qvd 0 AqsBUD) MEIH-NLL-0E 098 BHS
NOoLYNgITIvH >@._®Cm 9|qON (€8 QVN) 02 “Aunog plam 38loid




