
06 February, 2017

Plan: Design #1

Garfield County, Co
MPD 25
Fed. 33C-33-691

Fed. 33C
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Start Build 5.00

Start 3009.72 hold at 1519.68 MD

Start Drop -5.00

Start 3000.00 hold at 5099.08 MD

TD at 8099.08

Vanguard Natural Resources
Garfield County, Co

MPD 25
Fed. 33C-33-691
Fed. 33C

Plan: Design #1 (Fed. 33C-33-691/Fed. 33C)
WELL @ 6540.40usft (Original Well Elev)

Created By: S.Fleming Date: 13:15, February 06 2017

Azimuths to Grid North
True North: 1.30°

Magnetic North: 11.62°

Magnetic Field
Strength: 52468.1snT

Dip Angle: 65.86°
Date: 12/31/2009

Model: IGRF200510

G
T

MNotice:  Section Lines and Hardlines are
estimates only and are subject to

customer approval

CASING DETAILS

No casing data is available

Notice: Casing Depths Are Estimates Only
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Start 3009.72 hold at 1519.68 MD

Start Drop -5.00

Start 3000.00 hold at 5099.08 MD

TD at 8099.08

FORMATION TOPS ALONG WELLPATH

No formation data is available

SECTION DETAILS

Sec MD Inc Azi TVD +N/-S +E/-W Dleg TFace VSect Target
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 950.00 0.00 0.00 950.00 0.00 0.00 0.00 0.00 0.00
3 1519.68 28.48 37.24 1496.50 110.43 83.95 5.00 37.24 138.71
4 4529.40 28.48 37.24 4141.90 1253.11 952.62 0.00 0.00 1574.09
5 5099.08 0.00 0.00 4688.40 1363.54 1036.57 5.00 180.00 1712.81
6 8099.08 0.00 0.00 7688.40 1363.54 1036.57 0.00 0.00 1712.81 MPD 25 - Fed 33C-33-691 PBHL

WELLBORE TARGET DETAILS

Name TVD +N/-S +E/-W Northing Easting Shape
Vanguard MPD 25 - Federal 33C-33-691 FTP4597.40 1363.54 1036.57 1607422.66 2419558.53 Point
Vanguard MPD 25 - Federal 33C-33-691 PBHL7688.40 1363.54 1036.57 1607422.66 2419558.53 Point

PROJECT DETAILS: Garfield County, Co

Geodetic System: US State Plane 1983
Datum: North American Datum 1983

Ellipsoid: GRS 1980
Zone: Colorado Central Zone

North Reference: Grid
System Datum: Mean Sea Level

To convert a Magnetic Direction to a Grid Direction, Add 11.62°
To convert a Magnetic Direction to a True Direction, Add 10.32° East

To convert a True Direction to a Grid Direction, Add 1.30°

Target Window: 15' Up & 15' Down
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Gyrodata Inc.
Planning Report

Well Fed. 33C-33-691Local Co-ordinate Reference:Database: Gyrodata NWDB
WELL @ 6540.40usft (Original Well Elev)TVD Reference:Vanguard Natural ResourcesCompany:

WELL @ 6540.40usft (Original Well Elev)MD Reference:Garfield County, CoProject:
GridNorth Reference:MPD 25Site:
Minimum CurvatureSurvey Calculation Method:Fed. 33C-33-691Well:

Fed. 33CWellbore:
Design #1Design:

Map System:
Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983
North American Datum 1983

Garfield County, Co

Colorado Central Zone

Mean Sea Level

Site Position:
From:

Site

Latitude:
Longitude:

Position Uncertainty:

Northing:

Easting:
Grid Convergence:

MPD 25

Lat/Long
-1.30 °Slot Radius: 13.20 in

1,606,081.66 usft

2,418,412.36 usft
0.00 usft

39° 28' 45.692 N
107° 33' 38.131 W

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

+E/-W

+N/-S

Position Uncertainty Ground Level:

Fed. 33C-33-691

1,606,059.12 usft

2,418,521.96 usft

6,540.40 usftWellhead Elevation:0.00 usft

39° 28' 45.494 N

107° 33' 36.727 W

-22.54 usft

109.60 usft

Wellbore

Declination
(°)

Field Strength
(nT)

Sample Date Dip Angle
(°)

Fed. 33C

Model NameMagnetics

IGRF200510 12/31/09 10.32 65.86 52,468.11412902

Phase:Version:

Audit Notes:

Design Design #1

PROTOTYPE

Vertical Section: Depth From (TVD)
(usft)

+N/-S
(usft)

Direction
(°)

+E/-W
(usft)

Tie On Depth: 0.00

37.240.000.000.00

Depth From
(usft)

Plan Survey Tool Program

RemarksTool NameSurvey (Wellbore)
Depth To

(usft)

Date 02/06/17

MWD - OSWG

OWSG MWD - Standard

Design #1 (Fed. 33C)0.00 8,099.081

Inclination
(°)

Azimuth
(°)

+E/-W
(usft)

TFO
(°)

+N/-S
(usft)

Measured
Depth
(usft)

Vertical 
Depth
(usft)

Dogleg
Rate

(°/100ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Plan Sections

Target

0.000.000.000.000.000.000.000.000.000.00
0.000.000.000.000.000.00950.000.000.00950.00

37.240.005.005.0083.95110.431,496.5037.2428.481,519.68
0.000.000.000.00952.621,253.114,141.9037.2428.484,529.40

180.000.00-5.005.001,036.571,363.544,688.400.000.005,099.08
0.000.000.000.001,036.571,363.547,688.400.000.008,099.08 Vanguard MPD 25 -
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Gyrodata Inc.
Planning Report

Well Fed. 33C-33-691Local Co-ordinate Reference:Database: Gyrodata NWDB
WELL @ 6540.40usft (Original Well Elev)TVD Reference:Vanguard Natural ResourcesCompany:

WELL @ 6540.40usft (Original Well Elev)MD Reference:Garfield County, CoProject:
GridNorth Reference:MPD 25Site:
Minimum CurvatureSurvey Calculation Method:Fed. 33C-33-691Well:

Fed. 33CWellbore:
Design #1Design:

Measured
Depth
(usft)

Inclination
(°)

Azimuth
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100ft)
+N/-S
(usft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Planned Survey

Vertical 
Depth
(usft)

0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.00
100.00 0.00 0.00 100.00 0.00 0.000.00 0.00 0.00 0.00
200.00 0.00 0.00 200.00 0.00 0.000.00 0.00 0.00 0.00
300.00 0.00 0.00 300.00 0.00 0.000.00 0.00 0.00 0.00
400.00 0.00 0.00 400.00 0.00 0.000.00 0.00 0.00 0.00

500.00 0.00 0.00 500.00 0.00 0.000.00 0.00 0.00 0.00
600.00 0.00 0.00 600.00 0.00 0.000.00 0.00 0.00 0.00
700.00 0.00 0.00 700.00 0.00 0.000.00 0.00 0.00 0.00
800.00 0.00 0.00 800.00 0.00 0.000.00 0.00 0.00 0.00
900.00 0.00 0.00 900.00 0.00 0.000.00 0.00 0.00 0.00

950.00 0.00 0.00 950.00 0.00 0.000.00 0.00 0.00 0.00
1,000.00 2.50 37.24 999.98 1.09 5.000.87 0.66 5.00 0.00
1,100.00 7.50 37.24 1,099.57 9.80 5.007.80 5.93 5.00 0.00
1,200.00 12.50 37.24 1,198.02 27.16 5.0021.62 16.44 5.00 0.00
1,300.00 17.50 37.24 1,294.58 53.04 5.0042.22 32.10 5.00 0.00

1,400.00 22.50 37.24 1,388.52 87.23 5.0069.44 52.79 5.00 0.00
1,500.00 27.50 37.24 1,479.12 129.48 5.00103.07 78.36 5.00 0.00
1,519.68 28.48 37.24 1,496.50 138.71 5.00110.43 83.95 5.00 0.00
1,600.00 28.48 37.24 1,567.10 177.02 0.00140.92 107.13 0.00 0.00
1,700.00 28.48 37.24 1,654.99 224.71 0.00178.89 135.99 0.00 0.00

1,800.00 28.48 37.24 1,742.89 272.40 0.00216.85 164.85 0.00 0.00
1,900.00 28.48 37.24 1,830.78 320.09 0.00254.82 193.72 0.00 0.00
2,000.00 28.48 37.24 1,918.68 367.78 0.00292.79 222.58 0.00 0.00
2,100.00 28.48 37.24 2,006.57 415.48 0.00330.75 251.44 0.00 0.00
2,200.00 28.48 37.24 2,094.47 463.17 0.00368.72 280.30 0.00 0.00

2,300.00 28.48 37.24 2,182.36 510.86 0.00406.69 309.17 0.00 0.00
2,400.00 28.48 37.24 2,270.26 558.55 0.00444.65 338.03 0.00 0.00
2,500.00 28.48 37.24 2,358.15 606.24 0.00482.62 366.89 0.00 0.00
2,600.00 28.48 37.24 2,446.05 653.93 0.00520.59 395.75 0.00 0.00
2,700.00 28.48 37.24 2,533.94 701.62 0.00558.55 424.61 0.00 0.00

2,800.00 28.48 37.24 2,621.84 749.32 0.00596.52 453.48 0.00 0.00
2,900.00 28.48 37.24 2,709.73 797.01 0.00634.48 482.34 0.00 0.00
3,000.00 28.48 37.24 2,797.63 844.70 0.00672.45 511.20 0.00 0.00
3,100.00 28.48 37.24 2,885.52 892.39 0.00710.42 540.06 0.00 0.00
3,200.00 28.48 37.24 2,973.42 940.08 0.00748.38 568.93 0.00 0.00

3,300.00 28.48 37.24 3,061.31 987.77 0.00786.35 597.79 0.00 0.00
3,400.00 28.48 37.24 3,149.21 1,035.47 0.00824.32 626.65 0.00 0.00
3,500.00 28.48 37.24 3,237.10 1,083.16 0.00862.28 655.51 0.00 0.00
3,600.00 28.48 37.24 3,325.00 1,130.85 0.00900.25 684.37 0.00 0.00
3,700.00 28.48 37.24 3,412.89 1,178.54 0.00938.22 713.24 0.00 0.00

3,800.00 28.48 37.24 3,500.79 1,226.23 0.00976.18 742.10 0.00 0.00
3,900.00 28.48 37.24 3,588.68 1,273.92 0.001,014.15 770.96 0.00 0.00
4,000.00 28.48 37.24 3,676.58 1,321.61 0.001,052.11 799.82 0.00 0.00
4,100.00 28.48 37.24 3,764.47 1,369.31 0.001,090.08 828.69 0.00 0.00
4,200.00 28.48 37.24 3,852.37 1,417.00 0.001,128.05 857.55 0.00 0.00

4,300.00 28.48 37.24 3,940.26 1,464.69 0.001,166.01 886.41 0.00 0.00
4,400.00 28.48 37.24 4,028.16 1,512.38 0.001,203.98 915.27 0.00 0.00
4,500.00 28.48 37.24 4,116.05 1,560.07 0.001,241.95 944.13 0.00 0.00
4,529.40 28.48 37.24 4,141.90 1,574.09 0.001,253.11 952.62 0.00 0.00
4,600.00 24.95 37.24 4,204.95 1,605.83 5.001,278.38 971.83 -5.00 0.00

4,700.00 19.95 37.24 4,297.34 1,644.01 5.001,308.77 994.93 -5.00 0.00
4,800.00 14.95 37.24 4,392.70 1,674.00 5.001,332.64 1,013.08 -5.00 0.00
4,900.00 9.95 37.24 4,490.32 1,695.56 5.001,349.80 1,026.13 -5.00 0.00
5,000.00 4.95 37.24 4,589.44 1,708.53 5.001,360.13 1,033.98 -5.00 0.00
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Gyrodata Inc.
Planning Report

Well Fed. 33C-33-691Local Co-ordinate Reference:Database: Gyrodata NWDB
WELL @ 6540.40usft (Original Well Elev)TVD Reference:Vanguard Natural ResourcesCompany:

WELL @ 6540.40usft (Original Well Elev)MD Reference:Garfield County, CoProject:
GridNorth Reference:MPD 25Site:
Minimum CurvatureSurvey Calculation Method:Fed. 33C-33-691Well:

Fed. 33CWellbore:
Design #1Design:

Measured
Depth
(usft)

Inclination
(°)

Azimuth
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100ft)
+N/-S
(usft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Planned Survey

Vertical 
Depth
(usft)

5,008.14 4.55 37.24 4,597.55 1,709.20 5.001,360.67 1,034.39 -5.00 0.00
Vanguard MPD 25 - Federal 33C-33-691 FTP

5,099.08 0.00 0.00 4,688.40 1,712.81 5.001,363.54 1,036.57 -5.00 0.00
5,100.00 0.00 0.00 4,689.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
5,200.00 0.00 0.00 4,789.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
5,300.00 0.00 0.00 4,889.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
5,400.00 0.00 0.00 4,989.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00

5,500.00 0.00 0.00 5,089.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
5,600.00 0.00 0.00 5,189.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
5,700.00 0.00 0.00 5,289.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
5,800.00 0.00 0.00 5,389.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
5,900.00 0.00 0.00 5,489.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00

6,000.00 0.00 0.00 5,589.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
6,100.00 0.00 0.00 5,689.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
6,200.00 0.00 0.00 5,789.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
6,300.00 0.00 0.00 5,889.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
6,400.00 0.00 0.00 5,989.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00

6,500.00 0.00 0.00 6,089.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
6,600.00 0.00 0.00 6,189.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
6,700.00 0.00 0.00 6,289.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
6,800.00 0.00 0.00 6,389.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
6,900.00 0.00 0.00 6,489.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00

7,000.00 0.00 0.00 6,589.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
7,100.00 0.00 0.00 6,689.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
7,200.00 0.00 0.00 6,789.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
7,300.00 0.00 0.00 6,889.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
7,400.00 0.00 0.00 6,989.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00

7,500.00 0.00 0.00 7,089.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
7,600.00 0.00 0.00 7,189.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
7,700.00 0.00 0.00 7,289.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
7,800.00 0.00 0.00 7,389.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
7,900.00 0.00 0.00 7,489.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00

8,000.00 0.00 0.00 7,589.32 1,712.81 0.001,363.54 1,036.57 0.00 0.00
8,099.08 0.00 0.00 7,688.40 1,712.81 0.001,363.54 1,036.57 0.00 0.00

Vanguard MPD 25 - Federal 33C-33-691 PBHL

Target Name
     - hit/miss target
     - Shape

TVD
(usft)

Northing
(usft)

Easting
(usft)

+N/-S
(usft)

+E/-W
(usft)

Design Targets

LongitudeLatitude

Dip Angle
(°)

Dip Dir.
(°)

Vanguard MPD 25 - F 4,597.40 1,607,422.66 2,419,558.531,363.54 1,036.570.00 0.00 39° 28' 59.200 N 107° 33' 23.904 W
- plan misses target center by 3.61usft at 5008.14usft MD (4597.55 TVD, 1360.67 N, 1034.39 E)
- Point

Vanguard MPD 25 - F 7,688.40 1,607,422.65 2,419,558.531,363.54 1,036.570.00 0.00 39° 28' 59.200 N 107° 33' 23.904 W
- plan hits target center
- Point
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