PDC Energy Inc. DJ Basin

Well Name: Josephine 190-314
Surface Location; Josephine 5SN64W19N Pad Sec.19-T5N-R64W
North American Datum 1983 , US State Plane 1983, Colorado Northern Zone
Ground Elevation: 4626.0
Easting Latittude Longitude
0.0 1385066.893253129.81 40.386850 -104.591290
Original Well Elev. WELL @ 4649.0ft (Original Well Elev)
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Directional
Company: PDC Energy Inc. DJ Basin Local Co-ordinate Reference: Well Josephine 190-314
Project: SEC.19-T5N-R64W TVD Reference: WELL @ 4649.0ft (Original Well Elev)
Site: Josephine 5N64W19N Pad Sec.19-T5N-R64W MD Reference: WELL @ 4649.0ft (Original Well Elev)
Well: Josephine 190-314 North Reference: True
Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature
Design: Wellbore #1 Database: US_EDM
Project SEC.19-T5N-R64W
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983 Using Well Reference Point
Map Zone: Colorado Northern Zone Using geodetic scale factor
Site Josephine 5N64W19N Pad Sec.19-T5N-R64W
Site Position: Northing: 1,385,202.34 usft  Latitude: 40.387220
From: Lat/Long Easting: 3,253,192.49 usft  Longitude: -104.591060
Position Uncertainty: 0.0 ft Slot Radius: 13-3/16 " Grid Convergence: 0.59 °
Well Josephine 190-314
Well Position +N/-S 0.0 ft Northing: 1,385,066.89 usft Latitude: 40.386850
+E/-W 0.0 ft Easting: 3,253,129.81 usft Longitude: -104.591290
Position Uncertainty 0.0 ft Wellhead Elevation: 0.0 ft Ground Level: 4,626.0 ft
Wellbore Wellbore #1
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ©) (nT)
IGRF2010 8/21/2017 7.93 66.85 52,492
Design Wellbore #1
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(ft) (ft) (ft) ©)
0.0 0.0 0.0 264.72
Survey Program Date 8/28/2017
From To
(ft) (ft) Survey (Wellbore) Tool Name Description
155.0 12,929.0 Survey #1 (Wellbore #1) MWD MWD - Standard
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100usft) (°/100usft) (°/100usft)
0.0 0.00 0.00 0.0 0.0 0.0 0.0 0.00 0.00 0.00
155.0 0.20 340.70 155.0 0.3 -0.1 0.1 0.13 0.13 0.00
251.0 0.20 322.20 251.0 0.5 -0.2 0.2 0.07 0.00 -19.27
347.0 0.40 351.90 347.0 1.0 -0.4 0.3 0.26 0.21 30.94
442.0 0.40 44.30 442.0 1.6 -0.2 0.1 0.37 0.00 55.16
538.0 0.60 204.60 538.0 1.4 -0.2 0.1 1.03 0.21 166.98
633.0 0.50 193.00 633.0 0.5 -0.5 0.4 0.16 -0.11 -12.21
729.0 0.40 189.70 729.0 -0.2 -0.6 0.7 0.11 -0.10 -3.44
825.0 0.50 210.10 825.0 -0.9 -0.9 1.0 0.20 0.10 21.25
920.0 0.60 207.60 920.0 -1.7 -1.3 1.5 0.1 0.1 -2.63
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Directional

Company: PDC Energy Inc. DJ Basin Local Co-ordinate Reference: Well Josephine 190-314

Project: SEC.19-T5N-R64W TVD Reference: WELL @ 4649.0ft (Original Well Elev)

Site: Josephine 5N64W19N Pad Sec.19-T5N-R64W MD Reference: WELL @ 4649.0ft (Original Well Elev)

Well: Josephine 190-314 North Reference: True

Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature

Design: Wellbore #1 Database: US_EDM

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate

(ft) ®) ©) (ft) (ft) (ft) (ft) (°/100usft) (°/100usft) (°/100usft)
1,016.0 1.30 139.60 1,016.0 -3.0 -0.9 1.1 1.26 0.73 -70.83
1,112.0 2.20 111.80 1,111.9 -4.5 1.5 -1.1 1.26 0.94 -28.96
1,207.0 3.40 122.70 1,206.8 -6.7 5.6 -5.0 1.38 1.26 11.47
1,303.0 5.10 125.00 1,302.5 -10.7 11.5 -10.5 1.78 1.77 2.40
1,399.0 6.50 123.10 1,398.0 -16.1 19.5 -18.0 1.47 1.46 -1.98
1,494.0 6.90 124.60 1,492.4 -22.3 28.8 -26.6 0.46 0.42 1.58
1,590.0 8.20 123.40 1,587.6 -29.3 39.2 -36.3 1.36 1.35 -1.25
1,635.0 7.80 123.90 1,632.1 -32.8 44 .4 -41.2 0.90 -0.89 1.1
1,783.0 10.00 123.10 1,778.3 -45.4 63.5 -59.1 1.49 1.49 -0.54
1,879.0 11.80 120.40 1,872.6 -54.9 79.0 -73.6 1.95 1.88 -2.81
1,975.0 13.70 120.30 1,966.2 -65.7 97.3 -90.8 1.98 1.98 -0.10
2,071.0 15.60 121.00 2,059.1 -78.0 118.1 -110.5 1.99 1.98 0.73
2,166.0 17.80 122.40 2,150.1 -92.4 141.4 -132.2 2.35 2.32 1.47
2,262.0 16.80 121.00 2,241.7 -107.4 165.6 -155.0 1.13 -1.04 -1.46
2,357.0 18.20 113.20 2,332.4 -120.3 191.0 -179.2 2.87 1.47 -8.21
2,549.0 18.10 116.00 2,514.8 -145.2 245.4 -231.0 0.46 -0.05 1.46
2,644.0 17.90 116.20 2,605.2 -158.1 271.8 -256.1 0.22 -0.21 0.21
2,740.0 17.80 115.50 2,696.5 -171.0 298.3 -281.3 0.25 -0.10 -0.73
2,835.0 18.10 119.70 2,786.9 -184.5 324.2 -305.8 1.40 0.32 4.42
2,931.0 18.40 125.50 2,878.1 -200.7 349.5 -329.5 1.92 0.31 6.04
3,027.0 17.60 125.00 2,969.4 -217.8 373.7 -352.1 0.85 -0.83 -0.52
3,123.0 16.40 123.10 3,061.2 -233.6 396.9 -373.8 1.38 -1.25 -1.98
3,219.0 15.40 118.70 3,153.5 -247.1 419.5 -394.9 1.63 -1.04 -4.58
3,314.0 16.00 117.80 3,245.0 -259.2 4421 -416.4 0.68 0.63 -0.95
3,410.0 16.80 125.70 3,337.1 -273.5 465.1 -437.9 247 0.83 8.23
3,506.0 14.80 121.00 3,429.5 -287.9 486.9 -458.3 247 -2.08 -4.90
3,601.0 17.30 125.00 3,520.8 -302.3 508.9 -478.9 2.88 2.63 4.21
3,697.0 18.70 125.00 3,612.1 -319.3 533.2 -501.5 1.46 1.46 0.00
3,793.0 19.00 123.80 3,702.9 -336.8 558.7 -525.4 0.51 0.31 -1.25
3,889.0 18.70 121.70 3,793.8 -353.6 584.8 -549.8 0.77 -0.31 -2.19
3,984.0 17.70 121.30 3,884.0 -369.1 610.1 -573.5 1.06 -1.05 -0.42
4,080.0 16.10 119.00 3,975.9 -383.1 634.2 -596.3 1.81 -1.67 -2.40
4,176.0 15.20 116.90 4,068.3 -395.3 657.1 -617.9 1.1 -0.94 -2.19
4,272.0 13.50 117.30 4,161.3 -406.1 678.3 -638.0 1.77 -1.77 0.42
4,368.0 14.60 119.40 4,254 4 -417.2 698.8 -657.4 1.26 1.15 2.19
4,464.0 13.30 117.10 4,347.6 -428.2 719.2 -676.7 1.47 -1.35 -2.40
4,559.0 13.80 122.40 4,440.0 -439.2 738.5 -694.9 1.41 0.53 5.58
4,654.0 14.20 124.30 4,532.1 -451.9 757.6 -712.8 0.64 0.42 2.00
4,749.0 14.00 127.60 4,624.3 -465.4 776.4 -730.2 0.87 -0.21 3.47
4,845.0 13.90 129.60 4,717.4 -479.9 794.5 -746.9 0.51 -0.10 2.08
4,941.0 12.80 123.80 4,810.9 -493.1 812.2 -763.3 1.80 -1.15 -6.04
5,037.0 12.30 124.60 4,904.6 -504.9 829.4 -779.4 0.55 -0.52 0.83
5,132.0 12.00 123.60 4,997 .4 -516.1 846.0 -794.9 0.39 -0.32 -1.05
5,228.0 9.80 132.60 5,091.7 -527.1 860.3 -808.1 2.89 -2.29 9.38
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u . Survey Report
Directional

Company: PDC Energy Inc. DJ Basin Local Co-ordinate Reference: Well Josephine 190-314

Project: SEC.19-T5N-R64W TVD Reference: WELL @ 4649.0ft (Original Well Elev)

Site: Josephine 5N64W19N Pad Sec.19-T5N-R64W MD Reference: WELL @ 4649.0ft (Original Well Elev)

Well: Josephine 190-314 North Reference: True

Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature

Design: Wellbore #1 Database: US_EDM

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ft) ®) ©) (ft) (ft) (ft) (ft) (°/100usft) (°/100usft) (°/100usft)
5,324.0 6.50 131.70 5,186.7 -536.3 870.4 -817.3 3.44 -3.44 -0.94
5,419.0 5.00 121.00 5,281.2 -542.0 878.0 -824.3 1.93 -1.58 -11.26
5,515.0 2.50 96.20 5,377.0 -544.4 883.6 -829.8 3.05 -2.60 -25.83
5,610.0 0.70 175.60 5,472.0 -545.2 885.7 -831.8 2.60 -1.89 83.58
5,706.0 0.90 129.40 5,568.0 -546.2 886.4 -832.3 0.68 0.21 -48.13
5,801.0 2.00 139.20 5,663.0 -548.0 888.0 -833.8 1.18 1.16 10.32
5,897.0 2.50 130.80 5,758.9 -550.6 890.7 -836.2 0.62 0.52 -8.75
5,992.0 3.00 122.50 5,853.8 -553.3 894.4 -839.6 0.67 0.53 -8.74
6,118.0 3.50 89.80 5,979.6 -555.0 901.0 -846.1 1.50 0.40 -25.95
6,214.0 1.00 260.80 6,075.5 -555.2 903.1 -848.1 4.68 -2.60 178.13
6,310.0 10.90 265.60 6,170.9 -556.0 893.2 -838.2 10.32 10.31 5.00
6,405.0 18.60 273.00 6,262.7 -555.9 869.1 -814.2 8.33 8.1 7.79
6,501.0 24.00 274.40 6,352.1 -553.6 834.3 -779.8 5.65 5.63 1.46
6,597.0 29.50 273.20 6,437.8 -550.8 791.2 -737.1 5.76 5.73 -1.25
6,692.0 38.00 271.40 6,516.7 -548.7 738.5 -684.8 9.01 8.95 -1.89
6,788.0 47.70 273.90 6,587.0 -545.6 673.4 -620.3 10.26 10.10 2.60
6,883.0 53.80 271.40 6,647.1 -542.3 599.9 -547.5 6.74 6.42 -2.63
6,979.0 58.90 267.90 6,700.3 -542.8 520.1 -467.9 6.12 5.31 -3.65
7,075.0 67.10 268.80 6,743.9 -545.3 434.6 -382.6 8.58 8.54 0.94
7,170.0 75.40 269.80 6,774.4 -546.3 344.8 -293.0 8.79 8.74 1.05
7,266.0 82.20 272.30 6,793.0 -544.6 250.7 -199.5 7.53 7.08 2.60
7,361.0 90.00 272.10 6,799.5 -541.0 156.0 -105.6 8.21 8.21 -0.21
7,457.0 89.40 269.30 6,800.0 -539.8 60.1 -10.1 2.98 -0.63 -2.92
7,553.0 89.00 268.60 6,801.3 -541.6 -35.9 85.6 0.84 -0.42 -0.73
7,649.0 89.10 268.40 6,802.9 -544 1 -131.9 181.4 0.23 0.10 -0.21
7,744.0 88.20 268.10 6,805.1 -547.0 -226.8 276.2 1.00 -0.95 -0.32
7,840.0 89.70 268.30 6,806.9 -550.0 -322.7 372.0 1.58 1.56 0.21
7,936.0 92.60 270.70 6,805.0 -550.8 -418.7 467.6 3.92 3.02 2.50
8,030.0 91.10 271.40 6,801.9 -549.1 -512.6 561.0 1.76 -1.60 0.74
8,126.0 89.70 272.30 6,801.3 -546.0 -608.6 656.3 1.73 -1.46 0.94
8,222.0 89.70 270.90 6,801.8 -543.3 -704.5 751.6 1.46 0.00 -1.46
8,317.0 89.80 269.30 6,802.2 -543.2 -799.5 846.1 1.69 0.1 -1.68
8,413.0 89.70 272.00 6,802.6 -542.1 -895.5 941.6 2.81 -0.10 2.81
8,508.0 89.10 271.30 6,803.6 -539.3 -990.5 1,035.9 0.97 -0.63 -0.74
8,604.0 88.60 271.30 6,805.5 -537.1 -1,086.4 1,131.3 0.52 -0.52 0.00
8,699.0 89.30 271.10 6,807.3 -535.2 -1,181.4 1,225.6 0.77 0.74 -0.21
8,794.0 88.20 271.10 6,809.3 -533.3 -1,276.3 1,320.0 1.16 -1.16 0.00
8,839.0 89.32 271.76 6,810.3 -532.2 -1,321.3 1,364.7 2.89 2.50 1.46
Deepest TVD Drilled 6810.3"

8,890.0 90.60 272.50 6,810.3 -530.3 -1,372.3 1,415.3 2.89 2.50 1.46
8,986.0 89.90 272.30 6,809.9 -526.3 -1,468.2 1,510.4 0.76 -0.73 -0.21
9,081.0 91.50 271.80 6,808.8 -522.9 -1,563.1 1,604.6 1.76 1.68 -0.53
9,177.0 90.70 271.40 6,806.9 -520.2 -1,659.1 1,699.9 0.93 -0.83 -0.42
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 ENSIGN Ensign Energy Services Inc. ) ERfeor

u . Survey Report
Directional

Company: PDC Energy Inc. DJ Basin Local Co-ordinate Reference: Well Josephine 190-314
Project: SEC.19-T5N-R64W TVD Reference: WELL @ 4649.0ft (Original Well Elev)
Site: Josephine 5N64W19N Pad Sec.19-T5N-R64W MD Reference: WELL @ 4649.0ft (Original Well Elev)
Well: Josephine 190-314 North Reference: True
Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature
Design: Wellbore #1 Database: US_EDM
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(ft) ®) ©) (ft) (ft) (ft) (ft) (°/100usft) (°/100usft) (°/100usft)
9,273.0 90.40 271.40 6,806.0 -517.9 -1,755.0 1,795.3 0.31 -0.31 0.00
9,368.0 89.80 271.30 6,805.8 -515.6 -1,850.0 1,889.6 0.64 -0.63 -0.11
9,464.0 91.20 270.90 6,805.0 -513.8 -1,946.0 1,985.0 1.52 1.46 -0.42
9,560.0 90.70 270.70 6,803.4 -512.5 -2,042.0 2,080.5 0.56 -0.52 -0.21
9,656.0 90.20 270.40 6,802.6 -511.5 -2,137.9 2,176.0 0.61 -0.52 -0.31
9,752.0 89.70 270.00 6,802.7 -511.2 -2,233.9 2,271.5 0.67 -0.52 -0.42
9,848.0 90.90 270.20 6,802.2 -511.0 -2,329.9 2,367.1 1.27 1.25 0.21
9,943.0 90.10 269.80 6,801.4 -511.0 -2,424.9 2,461.7 0.94 -0.84 -0.42
10,039.0 89.80 270.00 6,801.5 -511.2 -2,520.9 2,557.3 0.38 -0.31 0.21
10,134.0 90.70 270.90 6,801.1 -510.5 -2,615.9 2,651.8 1.34 0.95 0.95
10,230.0 90.60 270.50 6,800.0 -509.3 -2,711.9 2,747.3 0.43 -0.10 -0.42
10,326.0 90.90 270.00 6,798.7 -508.9 -2,807.9 2,842.8 0.61 0.31 -0.52
10,421.0 91.30 269.30 6,796.9 -509.4 -2,902.9 2,937.5 0.85 0.42 -0.74
10,517.0 90.00 270.00 6,795.8 -510.0 -2,998.9 3,033.1 1.54 -1.35 0.73
10,612.0 90.70 269.30 6,795.2 -510.6 -3,093.9 3,127.7 1.04 0.74 -0.74
10,707.0 90.10 270.70 6,794.6 -510.6 -3,188.9 3,222.3 1.60 -0.63 1.47
10,803.0 89.00 270.90 6,795.3 -509.3 -3,284.9 3,317.8 1.16 -1.15 0.21
10,899.0 89.20 270.90 6,796.8 -507.8 -3,380.8 3,413.2 0.21 0.21 0.00
10,994.0 89.30 270.40 6,798.1 -506.7 -3,475.8 3,507.7 0.54 0.1 -0.53
11,090.0 90.10 271.40 6,798.6 -505.2 -3,571.8 3,603.1 1.33 0.83 1.04
11,185.0 91.00 271.10 6,797.7 -503.1 -3,666.8 3,697.5 1.00 0.95 -0.32
11,280.0 91.90 270.70 6,795.3 -501.6 -3,761.7 3,791.9 1.04 0.95 -0.42
11,376.0 90.40 271.30 6,793.3 -499.9 -3,857.7 3,887.3 1.68 -1.56 0.63
11,472.0 88.90 271.30 6,793.9 -497.8 -3,953.7 3,982.7 1.56 -1.56 0.00
11,567.0 89.90 271.30 6,794.9 -495.6 -4,048.6 4,077.1 1.05 1.05 0.00
11,662.0 91.20 271.30 6,794.0 -493.4 -4,143.6 4,171.4 1.37 1.37 0.00
11,757.0 88.90 271.60 6,793.9 -491.0 -4,238.6 4,265.8 244 -2.42 0.32
11,853.0 89.40 271.10 6,795.3 -488.8 -4,334.5 4,361.1 0.74 0.52 -0.52
11,948.0 91.20 271.30 6,794.8 -486.8 -4,429.5 4,455.5 1.91 1.89 0.21
12,044.0 92.30 270.90 6,791.9 -485.0 -4,525.4 4,550.9 1.22 1.15 -0.42
12,140.0 89.60 271.10 6,790.3 -483.3 -4,621.4 4,646.3 2.82 -2.81 0.21
12,236.0 89.10 270.50 6,791.4 -481.9 -4,717.4 4,741.7 0.81 -0.52 -0.63
12,331.0 88.50 270.40 6,793.4 -481.2 -4,812.4 4,836.2 0.64 -0.63 -0.11
12,427.0 89.50 269.70 6,795.1 -481.1 -4,908.3 4,931.8 1.27 1.04 -0.73
12,523.0 90.60 267.90 6,795.0 -483.1 -5,004.3 5,027.5 2.20 1.15 -1.88
12,619.0 90.40 268.10 6,794.1 -486.5 -5,100.3 5,123.4 0.29 -0.21 0.21
12,714.0 90.70 267.60 6,793.2 -490.0 -5,195.2 5,218.2 0.61 0.32 -0.53
12,810.0 90.30 267.40 6,792.4 -494.2 -5,291.1 5,314.1 0.47 -0.42 -0.21
12,874.0 90.00 267.00 6,792.2 -497.3 -5,355.0 5,378.1 0.78 -0.47 -0.63
12,929.0 90.00 267.00 6,792.2 -500.2 -5,409.9 5,433.0 0.00 0.00 0.00
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Directional
Company: PDC Energy Inc. DJ Basin Local Co-ordinate Reference: Well Josephine 190-314
Project: SEC.19-T5N-R64W TVD Reference: WELL @ 4649.0ft (Original Well Elev)
Site: Josephine 5N64W19N Pad Sec.19-T5N-R64W MD Reference: WELL @ 4649.0ft (Original Well Elev)
Well: Josephine 190-314 North Reference: True
Wellbore: Wellbore #1 Survey Calculation Method: Minimum Curvature
Design: Wellbore #1 Database: US_EDM
Design Targets
Target Name
- hit/miss target Dip Angle  Dip Dir. TVD +N/-S +E/-W Northing Easting
- Shape ) ©) () () () . L Latitude Longitude
SHL 1834'FNL, 2215'FE 0.00 0.00 1.0 0.0 0.0 1,385,066.90 3,253,129.81 40.386850 -104.591290
- survey hits target center
- Point
BHL 2330'FNL, 2453'FE 0.00 0.00 6,790.0 -483.9 -5,410.1 1,384,527.57 3,247,725.23 40.385520 -104.610710
- survey misses target center by 16.4ft at 12928.3ft MD (6792.2 TVD, -500.2 N, -5409.2 E)
- Point
Survey Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(ft) (ft) (ft) (ft) Comment
8,839.0 6,810.3 -532.2 -1,321.3 Deepest TVD Drilled 6810.3'
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