
Well Name: Rieder 18T-341
Surface Location: Rieder 4N67W18Q Pad Sec.18-T4N-R67W

North American Datum 1983 , US State Plane 1983 , Colorado Northern Zone
Ground Elevation: 4812.0

+N/-S +E/-W Northing Easting Latittude Longitude Slot
0.0 0.0 1355266.86 3158710.52 40.307210 -104.930920

Ensign Rig #134 RKB - 13' WELL @ 4825.0ft (Ensign Rig #134 RKB - 13')
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Survey: Survey #1
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Rieder 18T-341

Wellbore #1



Survey Report

Well Rieder 18T-341Local Co-ordinate Reference:PETROLEUM DEVELOPMENT CORP Weld
County CO

Company:

WELL @ 4825.0ft (Ensign Rig #134 RKB - 13')TVD Reference:SEC.18-T4N-R67WProject:
WELL @ 4825.0ft (Ensign Rig #134 RKB - 13')MD Reference:Rieder 4N67W18Q Pad Sec.18-T4N-R67WSite:

Rieder 18T-341Well: TrueNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: EDM 2003.21 Single User Db

Map System:
Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983
North American Datum 1983

SEC.18-T4N-R67W, Weld County, CO

Colorado Northern Zone

Mean Sea Level
Using Well Reference Point
Using geodetic scale factor

Site Position:
From:

Site

Latitude:
Longitude:

Position Uncertainty:

Northing:
Easting:

Grid Convergence:

Rieder 4N67W18Q Pad Sec.18-T4N-R67W

ft
Lat/Long ft

ft

°0.37Slot Radius: "

1,355,266.69
3,158,679.84

0.0

40.307210
-104.931030

Well

Well Position
Longitude:
Latitude:

Easting:
Northing:

ft
+E/-W
+N/-S

Position Uncertainty

ft
ft

ftGround Level:

Rieder 18T-341

ft
ft

0.0
0.0

1,355,266.86
3,158,710.52

4,812.0Wellhead Elevation: ft0.0

40.307210
-104.930920

Wellbore

Declination
(°)

Field Strength
(nT)

Sample Date Dip Angle
(°)

Wellbore #1

Model NameMagnetics

IGRF2010 6/9/2015 8.41 66.81 52,646

Phase:Version:
Audit Notes:

Design Wellbore #1

1.0 ACTUAL

Vertical Section: Depth From (TVD)
(ft)

+N/-S
(ft)

Direction
(°)

+E/-W
(ft)

Tie On Depth: 0.0

1.890.00.00.0

From
(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)
To
(ft)

Date 6/17/2015

MWD MWD - Standard72.0 11,465.0 Survey #1 (Wellbore #1)

Measured
Depth

(ft)
Inclination

(°)
Azimuth

(°)
+E/-W

(ft)

Vertical
Section

(ft)

Dogleg
Rate

(°/100ft)
+N/-S

(ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Survey

Vertical 
Depth

(ft)

0.0 0.00 0.00 0.0 0.0 0.000.0 0.0 0.00 0.00
1.0 0.00 175.80 1.0 0.0 0.280.0 0.0 0.28 0.00

SHL 368'FSL & 2182'FEL
72.0 0.20 175.80 72.0 -0.1 0.28-0.1 0.0 0.28 0.00

168.0 0.20 213.90 168.0 -0.4 0.14-0.4 -0.1 0.00 39.69
260.0 0.30 274.70 260.0 -0.6 0.29-0.5 -0.4 0.11 66.09

352.0 0.50 152.40 352.0 -0.9 0.77-0.9 -0.5 0.22 -132.94
444.0 0.80 168.20 444.0 -1.9 0.38-1.9 -0.1 0.33 17.17
537.0 0.60 203.70 537.0 -3.0 0.50-2.9 -0.2 -0.22 38.17
629.0 0.50 182.60 629.0 -3.8 0.24-3.8 -0.4 -0.11 -22.93
722.0 0.50 202.80 722.0 -4.6 0.19-4.6 -0.6 0.00 21.72

814.0 0.90 249.40 814.0 -5.2 0.72-5.2 -1.4 0.43 50.65
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Survey Report

Well Rieder 18T-341Local Co-ordinate Reference:PETROLEUM DEVELOPMENT CORP Weld
County CO

Company:

WELL @ 4825.0ft (Ensign Rig #134 RKB - 13')TVD Reference:SEC.18-T4N-R67WProject:
WELL @ 4825.0ft (Ensign Rig #134 RKB - 13')MD Reference:Rieder 4N67W18Q Pad Sec.18-T4N-R67WSite:

Rieder 18T-341Well: TrueNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: EDM 2003.21 Single User Db

Measured
Depth

(ft)
Inclination

(°)
Azimuth

(°)
+E/-W

(ft)

Vertical
Section

(ft)

Dogleg
Rate

(°/100ft)
+N/-S

(ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Survey

Vertical 
Depth

(ft)

899.0 0.90 233.40 899.0 -5.9 0.29-5.8 -2.6 0.00 -18.82
986.0 0.70 257.10 986.0 -6.5 0.44-6.4 -3.6 -0.23 27.24

1,078.0 1.10 77.30 1,077.9 -6.4 1.96-6.3 -3.3 0.43 -195.44
1,170.0 0.70 72.00 1,169.9 -6.0 0.44-5.9 -1.9 -0.43 -5.76

1,263.0 1.10 75.20 1,262.9 -5.5 0.43-5.5 -0.5 0.43 3.44
1,355.0 0.70 46.90 1,354.9 -4.9 0.64-4.9 0.7 -0.43 -30.76
1,447.0 1.10 48.30 1,446.9 -3.9 0.44-3.9 1.8 0.43 1.52
1,540.0 0.60 81.70 1,539.9 -3.2 0.74-3.3 2.9 -0.54 35.91
1,632.0 1.10 157.10 1,631.9 -3.9 1.21-4.0 3.8 0.54 81.96

1,725.0 2.70 182.10 1,724.8 -6.9 1.90-7.0 4.0 1.72 26.88
1,817.0 3.90 175.90 1,816.7 -12.2 1.36-12.3 4.2 1.30 -6.74
1,910.0 5.80 170.80 1,909.3 -19.9 2.09-20.1 5.2 2.04 -5.48
2,002.0 6.70 154.70 2,000.8 -29.3 2.13-29.5 8.2 0.98 -17.50
2,094.0 7.80 162.20 2,092.1 -39.9 1.57-40.3 12.4 1.20 8.15

2,187.0 7.50 163.30 2,184.2 -51.6 0.36-52.2 16.1 -0.32 1.18
2,280.0 7.30 154.30 2,276.5 -62.6 1.26-63.3 20.4 -0.22 -9.68
2,372.0 7.40 153.10 2,367.7 -73.0 0.20-73.9 25.6 0.11 -1.30
2,465.0 7.30 150.80 2,459.9 -83.3 0.33-84.3 31.2 -0.11 -2.47
2,560.0 7.10 152.60 2,554.2 -93.6 0.32-94.8 36.8 -0.21 1.89

2,656.0 6.90 149.60 2,649.5 -103.6 0.43-105.1 42.5 -0.21 -3.13
2,751.0 6.70 148.20 2,743.8 -113.1 0.27-114.7 48.3 -0.21 -1.47
2,846.0 6.50 146.00 2,838.2 -122.0 0.34-123.9 54.2 -0.21 -2.32
2,941.0 6.90 160.80 2,932.5 -131.7 1.86-133.7 59.1 0.42 15.58
3,037.0 6.60 158.50 3,027.9 -142.1 0.42-144.3 63.0 -0.31 -2.40

3,132.0 6.70 152.40 3,122.2 -152.0 0.75-154.3 67.6 0.11 -6.42
3,227.0 6.20 150.60 3,216.6 -161.2 0.57-163.7 72.7 -0.53 -1.89
3,323.0 8.50 153.80 3,311.8 -171.9 2.43-174.6 78.3 2.40 3.33
3,418.0 8.10 151.10 3,405.8 -183.8 0.59-186.7 84.7 -0.42 -2.84
3,513.0 7.80 148.70 3,499.9 -195.0 0.47-198.1 91.3 -0.32 -2.53

3,608.0 7.80 146.60 3,594.1 -205.6 0.30-209.0 98.2 0.00 -2.21
3,704.0 7.70 146.20 3,689.2 -216.2 0.12-219.8 105.3 -0.10 -0.42
3,799.0 8.20 160.30 3,783.3 -227.6 2.11-231.4 111.2 0.53 14.84
3,894.0 8.20 159.80 3,877.3 -240.2 0.08-244.2 115.8 0.00 -0.53
3,989.0 7.70 159.80 3,971.4 -252.4 0.53-256.5 120.3 -0.53 0.00

4,085.0 7.20 158.50 4,066.6 -263.9 0.55-268.1 124.7 -0.52 -1.35
4,180.0 6.80 160.30 4,160.9 -274.6 0.48-279.0 128.8 -0.42 1.89
4,275.0 6.20 158.00 4,255.3 -284.5 0.69-289.0 132.6 -0.63 -2.42
4,370.0 6.00 156.10 4,349.7 -293.6 0.30-298.3 136.6 -0.21 -2.00
4,465.0 6.20 154.00 4,444.2 -302.7 0.32-307.5 140.8 0.21 -2.21

4,561.0 6.00 154.00 4,539.6 -311.7 0.21-316.6 145.3 -0.21 0.00
4,656.0 5.90 152.00 4,634.1 -320.3 0.24-325.4 149.8 -0.11 -2.11
4,751.0 5.30 151.50 4,728.7 -328.3 0.63-333.6 154.2 -0.63 -0.53
4,846.0 3.30 158.90 4,823.4 -334.6 2.18-340.0 157.2 -2.11 7.79
4,973.0 1.50 184.40 4,950.3 -339.6 1.61-345.0 158.4 -1.42 20.08

5,068.0 0.90 85.40 5,045.3 -340.8 1.96-346.2 159.1 -0.63 -104.21
5,163.0 0.80 86.50 5,140.3 -340.7 0.11-346.1 160.5 -0.11 1.16
5,259.0 0.70 87.70 5,236.3 -340.5 0.11-346.1 161.7 -0.10 1.25
5,354.0 0.90 53.90 5,331.2 -340.0 0.53-345.6 162.9 0.21 -35.58
5,449.0 0.30 47.80 5,426.2 -339.4 0.63-345.0 163.7 -0.63 -6.42

5,545.0 0.10 319.50 5,522.2 -339.2 0.33-344.8 163.8 -0.21 -91.98
5,672.0 0.40 72.60 5,649.2 -338.9 0.35-344.5 164.2 0.24 89.06
5,735.0 0.40 84.00 5,712.2 -338.8 0.13-344.4 164.6 0.00 18.10
5,862.0 0.40 137.10 5,839.2 -339.1 0.28-344.7 165.4 0.00 41.81
5,925.0 0.30 138.00 5,902.2 -339.4 0.16-345.0 165.6 -0.16 1.43
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Survey Report

Well Rieder 18T-341Local Co-ordinate Reference:PETROLEUM DEVELOPMENT CORP Weld
County CO

Company:

WELL @ 4825.0ft (Ensign Rig #134 RKB - 13')TVD Reference:SEC.18-T4N-R67WProject:
WELL @ 4825.0ft (Ensign Rig #134 RKB - 13')MD Reference:Rieder 4N67W18Q Pad Sec.18-T4N-R67WSite:

Rieder 18T-341Well: TrueNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: EDM 2003.21 Single User Db

Measured
Depth

(ft)
Inclination

(°)
Azimuth

(°)
+E/-W

(ft)

Vertical
Section

(ft)

Dogleg
Rate

(°/100ft)
+N/-S

(ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Survey

Vertical 
Depth

(ft)

6,021.0 0.30 121.30 5,998.2 -339.7 0.09-345.3 166.0 0.00 -17.40
6,116.0 1.00 272.40 6,093.2 -339.8 1.34-345.4 165.4 0.74 159.05
6,179.0 1.10 264.20 6,156.2 -339.9 0.29-345.5 164.2 0.16 -13.02
6,275.0 1.10 241.00 6,252.2 -340.5 0.46-346.0 162.5 0.00 -24.17
6,370.0 7.90 7.40 6,346.9 -334.4 9.05-340.0 162.6 7.16 133.05

6,465.0 17.90 1.60 6,439.4 -313.3 10.60-318.8 163.8 10.53 -6.11
6,561.0 23.30 357.30 6,529.2 -279.6 5.84-285.1 163.3 5.63 -4.48
6,656.0 30.40 354.20 6,614.0 -237.0 7.62-242.4 160.0 7.47 -3.26
6,751.0 35.30 355.20 6,693.7 -185.8 5.19-191.1 155.3 5.16 1.05
6,847.0 42.00 359.30 6,768.7 -126.1 7.47-131.2 152.6 6.98 4.27

6,942.0 48.50 359.10 6,835.5 -58.8 6.84-63.8 151.6 6.84 -0.21
7,037.0 54.80 359.30 6,894.4 15.6 6.6310.7 150.6 6.63 0.21
7,133.0 63.00 359.80 6,944.0 97.7 8.5592.8 149.9 8.54 0.52
7,228.0 67.10 1.00 6,984.1 183.8 4.47178.9 150.6 4.32 1.26
7,323.0 72.50 359.80 7,016.8 272.8 5.81268.0 151.2 5.68 -1.26

7,387.0 72.60 359.60 7,036.0 333.9 0.34329.1 150.8 0.16 -0.31
7,450.0 83.40 359.40 7,049.1 395.3 17.15390.6 150.3 17.14 -0.32
7,475.0 85.60 359.70 7,051.5 420.2 8.88415.5 150.1 8.80 1.20
7,511.0 85.79 359.85 7,054.2 456.1 0.67451.4 150.0 0.53 0.42

7"
7,570.0 86.10 0.10 7,058.4 514.9 0.67510.2 149.9 0.53 0.42

7,684.0 89.50 358.90 7,062.8 628.7 3.16624.1 149.0 2.98 -1.05
Deepest TVD Drilled - 7062.8'

7,760.0 91.50 0.00 7,062.1 704.6 3.00700.1 148.2 2.63 1.45
7,855.0 91.40 359.80 7,059.7 799.5 0.24795.1 148.1 -0.11 -0.21
7,950.0 90.30 359.10 7,058.3 894.4 1.37890.1 147.1 -1.16 -0.74
8,046.0 91.40 0.10 7,056.9 990.3 1.55986.1 146.5 1.15 1.04

8,141.0 91.50 359.10 7,054.5 1,085.2 1.061,081.0 145.8 0.11 -1.05
8,236.0 91.20 0.00 7,052.2 1,180.1 1.001,176.0 145.1 -0.32 0.95
8,331.0 91.60 359.30 7,049.9 1,275.0 0.851,271.0 144.5 0.42 -0.74
8,426.0 91.10 0.50 7,047.7 1,369.9 1.371,365.9 144.3 -0.53 1.26
8,521.0 90.50 0.20 7,046.3 1,464.9 0.711,460.9 144.9 -0.63 -0.32

8,616.0 89.20 359.10 7,046.6 1,559.8 1.791,555.9 144.3 -1.37 -1.16
8,712.0 90.70 0.50 7,046.7 1,655.7 2.141,651.9 144.0 1.56 1.46
8,807.0 90.90 359.40 7,045.3 1,750.7 1.181,746.9 143.9 0.21 -1.16
8,902.0 89.00 0.00 7,045.4 1,845.6 2.101,841.9 143.4 -2.00 0.63
8,997.0 90.70 1.00 7,045.7 1,940.6 2.081,936.9 144.2 1.79 1.05

9,092.0 90.80 0.10 7,044.4 2,035.5 0.952,031.9 145.1 0.11 -0.95
9,187.0 89.70 358.40 7,044.0 2,130.4 2.132,126.9 143.9 -1.16 -1.79
9,282.0 91.60 359.60 7,042.9 2,225.3 2.372,221.8 142.2 2.00 1.26
9,378.0 92.00 0.00 7,039.9 2,321.2 0.592,317.8 141.9 0.42 0.42
9,473.0 92.20 1.60 7,036.4 2,416.1 1.702,412.7 143.2 0.21 1.68

9,568.0 92.00 0.70 7,033.0 2,511.0 0.972,507.6 145.1 -0.21 -0.95
9,663.0 92.40 359.40 7,029.3 2,605.9 1.432,602.5 145.2 0.42 -1.37
9,758.0 90.20 0.70 7,027.2 2,700.8 2.692,697.5 145.3 -2.32 1.37
9,853.0 93.40 1.60 7,024.2 2,795.8 3.502,792.4 147.2 3.37 0.95
9,949.0 90.70 1.40 7,020.7 2,891.7 2.822,888.3 149.7 -2.81 -0.21

10,044.0 91.00 1.60 7,019.3 2,986.7 0.382,983.3 152.2 0.32 0.21
10,139.0 88.10 0.70 7,020.1 3,081.7 3.203,078.3 154.1 -3.05 -0.95
10,234.0 88.00 359.40 7,023.3 3,176.6 1.373,173.2 154.2 -0.11 -1.37
10,329.0 87.50 359.10 7,027.0 3,271.4 0.613,268.1 153.0 -0.53 -0.32
10,424.0 89.00 359.30 7,029.9 3,366.2 1.593,363.1 151.6 1.58 0.21

10,520.0 90.80 359.40 7,030.1 3,462.1 1.883,459.0 150.5 1.88 0.10
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Survey Report

Well Rieder 18T-341Local Co-ordinate Reference:PETROLEUM DEVELOPMENT CORP Weld
County CO

Company:

WELL @ 4825.0ft (Ensign Rig #134 RKB - 13')TVD Reference:SEC.18-T4N-R67WProject:
WELL @ 4825.0ft (Ensign Rig #134 RKB - 13')MD Reference:Rieder 4N67W18Q Pad Sec.18-T4N-R67WSite:

Rieder 18T-341Well: TrueNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: EDM 2003.21 Single User Db

Measured
Depth

(ft)
Inclination

(°)
Azimuth

(°)
+E/-W

(ft)

Vertical
Section

(ft)

Dogleg
Rate

(°/100ft)
+N/-S

(ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Survey

Vertical 
Depth

(ft)

10,615.0 90.40 0.90 7,029.1 3,557.1 1.633,554.0 150.8 -0.42 1.58
10,710.0 90.00 0.70 7,028.8 3,652.1 0.473,649.0 152.1 -0.42 -0.21
10,805.0 91.70 0.10 7,027.4 3,747.0 1.903,744.0 152.8 1.79 -0.63
10,900.0 91.20 0.70 7,025.0 3,841.9 0.823,839.0 153.4 -0.53 0.63

10,995.0 89.10 359.10 7,024.7 3,936.9 2.783,934.0 153.3 -2.21 -1.68
11,091.0 90.70 359.10 7,024.9 4,032.8 1.674,030.0 151.8 1.67 0.00
11,186.0 90.80 359.40 7,023.6 4,127.7 0.334,124.9 150.5 0.11 0.32
11,281.0 90.00 359.60 7,023.0 4,222.6 0.874,219.9 149.7 -0.84 0.21
11,376.0 89.90 358.40 7,023.1 4,317.5 1.274,314.9 148.0 -0.11 -1.26

11,410.0 90.50 358.60 7,022.9 4,351.4 1.864,348.9 147.1 1.76 0.59
11,465.0 90.50 358.60 7,022.5 4,406.3 0.004,403.9 145.8 0.00 0.00

BHL 500'FNL & 1850'FEL

Vertical 
Depth

(ft)

Measured 
Depth

(ft)

Casing
Diameter

(")

Hole
Diameter

(")Name

Casing Points

7"7,054.27,511.0 7 7-1/2

Measured
Depth

(ft)

Vertical
Depth

(ft)
+E/-W

(ft)
+N/-S

(ft)

Local Coordinates

Comment

Survey Annotations

7,684.0 7,062.8 624.1 149.0 Deepest TVD Drilled - 7062.8'

Approved By:Checked By: Date:
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