
(970)-245-9447 Fax (970)-245-9454

Operator

Well Name & No.

County & State

SDI Job No.

Rig

I, , having personal knowledge of all the facts, hereby

112 feet to a

8,747

Mel Mireles Jr.
Grand Junction Assistant Well Planner
Scientific Drilling - Colorado District

Directional Survey Certification

2948 I-70 Business Loop

Grand Junction, CO 81504

Mel Mireles Jr.

certify that the attached directional survey run from a measured depth of 

measured depth of feet is true and correct as determined from all available records.

Date

26-Mar-18

Garfield County, CO

Signature

TEP Rocky Mountain, LLC.

PA 424-24

OP.008841

H&P 271



SDI

Survey Report

Well PA 424-24 - Slot PA 424-24 (B18)Local Co-ordinate Reference:TEP Rocky Mountain LLCCompany:

GL 5224' & RKB 24' @ 5248.00usftTVD Reference:Garfield County, CO NAD83Project:

GL 5224' & RKB 24' @ 5248.00usftMD Reference:PA 22-25 PadSite:

PA 424-24Well: TrueNorth Reference:

Minimum CurvatureSurvey Calculation Method:OHWellbore:

Design: OH Database: Grand Junction District

Map System:

Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983

North American Datum 1983

Garfield County, CO NAD83

Colorado Central Zone

Mean Sea Level

Site Position:

From:

Site

Latitude:

Longitude:

Position Uncertainty:

Northing:

Easting:

Grid Convergence:

PA 22-25 Pad

Map

Slot Radius:0.00 usft

usft

usft

in °

1,615,186.77

2,308,728.18

13.20

39.4968742

-107.9499045

-1.55

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

+E/-W

+N/-S

Position Uncertainty Ground Level:

PA 424-24 - Slot PA 424-24 (B18), B18

Wellhead Elevation:0.00

0.00

0.00

1,615,196.92

2,308,860.50

0.00

39.4969118

-107.9494368

5,224.00

usft

usft

usft

usft

usft

usft usft

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

OH

Model NameMagnetics

HDGM 3/15/2018 9.38 65.77 51,647

Phase:Version:

Audit Notes:

Design OH

1.0 ACTUAL

Vertical Section: Depth From (TVD)

(usft)

+N/-S

(usft)

Direction

(°)

+E/-W

(usft)

Tie On Depth: 0.00

0.00 0.00 0.00 2.90

From

(usft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(usft)

Date 3/26/2018

SDI Gyro MWD 104 SDI Gyro MWD Error Model Ver 1.0.4Survey #1 - Gyro MWD Survey (OH)112.00 304.00

SDI MWD SDI MWD - Standard ver 1.0.1Survey #2 - Surface MWD Survey (OH)377.00 1,064.00

SDI MWD SDI MWD - Standard ver 1.0.1Survey #3 - Production MWD Survey (OH)1,172.00 8,747.00

Measured

Depth

(usft)

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usft)

+N/-S

(usft)

Build

Rate

(°/100usft)

Turn

Rate

(°/100usft)

Survey

Vertical 

Depth

(usft)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

SHL (PA 424-24)

112.00 1.67 9.05 111.98 1.61 0.26 1.62 1.49 1.49 0.00

First SDI Gyro MWD Survey

202.00 4.49 359.56 201.85 6.43 0.44 6.44 3.17 3.13 -10.54

304.00 7.21 5.01 303.31 16.80 0.96 16.83 2.72 2.67 5.34

Last SDI Gyro MWD Survey

377.00 10.07 4.45 375.47 27.73 1.86 27.79 3.92 3.92 -0.77

First SDI Surface MWD Survey
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SDI

Survey Report

Well PA 424-24 - Slot PA 424-24 (B18)Local Co-ordinate Reference:TEP Rocky Mountain LLCCompany:

GL 5224' & RKB 24' @ 5248.00usftTVD Reference:Garfield County, CO NAD83Project:

GL 5224' & RKB 24' @ 5248.00usftMD Reference:PA 22-25 PadSite:

PA 424-24Well: TrueNorth Reference:

Minimum CurvatureSurvey Calculation Method:OHWellbore:

Design: OH Database: Grand Junction District

Measured

Depth

(usft)

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usft)

+N/-S

(usft)

Build

Rate

(°/100usft)

Turn

Rate

(°/100usft)

Survey

Vertical 

Depth

(usft)

468.00 13.74 4.00 464.50 46.45 3.23 46.55 4.03 4.03 -0.49

559.00 17.28 3.90 552.17 70.72 4.91 70.88 3.89 3.89 -0.11

651.00 20.95 3.88 639.08 100.77 6.95 101.00 3.99 3.99 -0.02

743.00 24.20 2.28 724.02 136.03 8.81 136.31 3.59 3.53 -1.74

836.00 27.92 2.15 807.55 176.85 10.39 177.15 4.00 4.00 -0.14

930.00 30.86 1.60 889.45 222.95 11.89 223.27 3.14 3.13 -0.59

1,024.00 34.13 2.88 968.72 273.40 13.89 273.76 3.55 3.48 1.36

1,064.00 35.44 2.70 1,001.57 296.20 15.00 296.58 3.29 3.28 -0.45

Last SDI Surface MWD Survey

1,172.00 35.07 3.37 1,089.76 358.45 18.29 358.91 0.50 -0.34 0.62

First SDI Production MWD Survey

1,266.00 36.98 3.84 1,165.78 413.62 21.78 414.19 2.05 2.03 0.50

1,360.00 36.18 3.22 1,241.27 469.53 25.23 470.21 0.94 -0.85 -0.66

1,455.00 37.20 4.04 1,317.44 526.18 28.83 526.96 1.19 1.07 0.86

1,549.00 36.92 2.98 1,392.46 582.72 32.30 583.60 0.74 -0.30 -1.13

1,643.00 37.25 2.16 1,467.45 639.34 34.84 640.28 0.63 0.35 -0.87

1,738.00 36.24 1.96 1,543.57 696.14 36.88 697.11 1.07 -1.06 -0.21

1,832.00 36.93 3.31 1,619.05 752.10 39.46 753.13 1.13 0.73 1.44

1,927.00 35.48 2.83 1,695.70 808.13 42.47 809.25 1.56 -1.53 -0.51

2,021.00 36.26 4.13 1,771.88 863.11 45.82 864.32 1.16 0.83 1.38

2,114.00 35.62 4.78 1,847.17 917.53 50.06 918.88 0.80 -0.69 0.70

2,209.00 34.86 4.32 1,924.76 972.17 54.41 973.67 0.85 -0.80 -0.48

2,303.00 35.55 6.37 2,001.57 1,026.11 59.46 1,027.81 1.46 0.73 2.18

2,397.00 34.37 6.58 2,078.61 1,079.63 65.53 1,081.57 1.26 -1.26 0.22

2,492.00 34.49 5.62 2,156.97 1,133.04 71.24 1,135.19 0.59 0.13 -1.01

2,586.00 33.40 6.02 2,234.95 1,185.26 76.56 1,187.61 1.18 -1.16 0.43

2,681.00 34.14 6.28 2,313.92 1,237.76 82.22 1,240.33 0.79 0.78 0.27

2,775.00 35.64 5.99 2,391.02 1,291.22 87.96 1,294.02 1.61 1.60 -0.31

2,869.00 34.72 6.14 2,467.85 1,345.07 93.68 1,348.09 0.98 -0.98 0.16

2,964.00 36.25 6.55 2,545.20 1,399.88 99.78 1,403.13 1.63 1.61 0.43

3,058.00 35.59 6.61 2,621.33 1,454.66 106.10 1,458.17 0.70 -0.70 0.06

3,152.00 34.26 6.29 2,698.39 1,508.14 112.15 1,511.88 1.43 -1.41 -0.34

3,246.00 34.92 7.73 2,775.78 1,561.10 118.67 1,565.10 1.12 0.70 1.53

3,341.00 36.11 9.06 2,853.11 1,615.69 126.73 1,620.03 1.49 1.25 1.40

3,435.00 35.03 9.29 2,929.56 1,669.67 135.45 1,674.38 1.16 -1.15 0.24

3,529.00 36.59 9.33 3,005.79 1,723.94 144.35 1,729.03 1.66 1.66 0.04

3,624.00 35.68 8.83 3,082.52 1,779.26 153.19 1,784.73 1.01 -0.96 -0.53

3,718.00 34.39 8.75 3,159.48 1,832.58 161.44 1,838.40 1.37 -1.37 -0.09

3,813.00 35.65 9.45 3,237.28 1,886.41 170.06 1,892.60 1.39 1.33 0.74

3,908.00 34.82 9.73 3,314.88 1,940.45 179.19 1,947.03 0.89 -0.87 0.29

4,002.00 33.96 9.38 3,392.45 1,992.81 188.01 1,999.77 0.94 -0.91 -0.37

4,096.00 32.03 9.69 3,471.28 2,043.29 196.48 2,050.61 2.06 -2.05 0.33

4,191.00 30.71 10.60 3,552.39 2,091.97 205.19 2,099.67 1.48 -1.39 0.96
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SDI

Survey Report

Well PA 424-24 - Slot PA 424-24 (B18)Local Co-ordinate Reference:TEP Rocky Mountain LLCCompany:

GL 5224' & RKB 24' @ 5248.00usftTVD Reference:Garfield County, CO NAD83Project:

GL 5224' & RKB 24' @ 5248.00usftMD Reference:PA 22-25 PadSite:

PA 424-24Well: TrueNorth Reference:

Minimum CurvatureSurvey Calculation Method:OHWellbore:

Design: OH Database: Grand Junction District

Measured

Depth

(usft)

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usft)

+N/-S

(usft)

Build

Rate

(°/100usft)

Turn

Rate

(°/100usft)

Survey

Vertical 

Depth

(usft)

4,285.00 29.64 10.64 3,633.65 2,138.41 213.90 2,146.49 1.14 -1.14 0.04

4,380.00 27.91 10.96 3,716.92 2,183.33 222.46 2,191.78 1.83 -1.82 0.34

4,474.00 27.35 10.77 3,800.20 2,226.14 230.68 2,234.95 0.60 -0.60 -0.20

4,569.00 26.14 11.79 3,885.04 2,268.06 239.03 2,277.25 1.36 -1.27 1.07

4,772.00 23.40 11.18 4,069.34 2,351.40 255.99 2,361.34 1.36 -1.35 -0.30

4,867.00 22.01 12.02 4,156.98 2,387.32 263.35 2,397.58 1.50 -1.46 0.88

4,946.00 20.60 13.80 4,230.58 2,415.30 269.75 2,425.85 1.96 -1.78 2.25

5,040.00 21.28 10.75 4,318.37 2,448.12 276.88 2,458.98 1.37 0.72 -3.24

5,134.00 20.51 11.54 4,406.19 2,481.01 283.35 2,492.16 0.87 -0.82 0.84

5,219.49 19.71 11.95 4,486.47 2,509.79 289.34 2,521.20 0.95 -0.94 0.48

PA 424-24 MVRD

5,229.00 19.62 12.00 4,495.42 2,512.92 290.00 2,524.36 0.95 -0.94 0.50

5,323.00 18.09 12.35 4,584.38 2,542.61 296.40 2,554.35 1.63 -1.63 0.37

5,418.00 17.12 12.97 4,674.93 2,570.65 302.70 2,582.66 1.04 -1.02 0.65

5,512.00 15.03 14.52 4,765.25 2,595.93 308.86 2,608.23 2.27 -2.22 1.65

5,606.00 13.57 9.84 4,856.33 2,618.60 313.80 2,631.11 1.98 -1.55 -4.98

5,700.00 12.18 11.50 4,947.97 2,639.18 317.66 2,651.87 1.53 -1.48 1.77

5,795.00 11.21 12.99 5,041.00 2,658.00 321.73 2,670.87 1.07 -1.02 1.57

5,889.00 10.78 8.54 5,133.27 2,675.60 325.09 2,688.61 1.01 -0.46 -4.73

5,983.00 11.67 4.14 5,225.47 2,693.77 327.09 2,706.87 1.31 0.95 -4.68

6,077.00 10.75 5.95 5,317.68 2,711.97 328.68 2,725.12 1.05 -0.98 1.93

6,172.00 9.49 6.15 5,411.20 2,728.57 330.44 2,741.79 1.33 -1.33 0.21

6,266.00 8.68 7.49 5,504.02 2,743.31 332.19 2,756.60 0.89 -0.86 1.43

6,361.00 7.47 10.87 5,598.08 2,756.48 334.29 2,769.86 1.37 -1.27 3.56

6,455.00 6.81 13.18 5,691.35 2,767.91 336.72 2,781.40 0.77 -0.70 2.46

6,549.00 6.33 15.53 5,784.73 2,778.33 339.37 2,791.94 0.59 -0.51 2.50

6,644.00 4.92 17.03 5,879.27 2,787.27 341.97 2,801.00 1.49 -1.48 1.58

6,738.00 4.44 2.69 5,972.96 2,794.76 343.32 2,808.54 1.34 -0.51 -15.26

6,833.00 4.10 2.03 6,067.70 2,801.83 343.61 2,815.62 0.36 -0.36 -0.69

6,927.00 3.24 4.56 6,161.50 2,807.83 343.94 2,821.63 0.93 -0.91 2.69

7,022.00 2.57 9.60 6,256.38 2,812.61 344.51 2,826.43 0.75 -0.71 5.31

7,115.00 1.94 3.95 6,349.31 2,816.24 344.97 2,830.08 0.72 -0.68 -6.08

7,210.00 1.50 0.27 6,444.27 2,819.08 345.08 2,832.93 0.48 -0.46 -3.87

7,305.00 1.11 2.83 6,539.24 2,821.25 345.14 2,835.09 0.41 -0.41 2.69

7,399.00 0.84 17.36 6,633.23 2,822.81 345.39 2,836.67 0.39 -0.29 15.46

7,494.00 0.47 32.33 6,728.22 2,823.81 345.80 2,837.68 0.43 -0.39 15.76

7,588.00 0.17 325.53 6,822.22 2,824.25 345.93 2,838.13 0.46 -0.32 -71.06

7,682.00 0.57 126.49 6,916.22 2,824.09 346.23 2,837.98 0.78 0.43 171.23

7,777.00 1.04 141.06 7,011.21 2,823.13 347.15 2,837.08 0.54 0.49 15.34

7,871.00 0.82 145.39 7,105.20 2,821.92 348.07 2,835.91 0.25 -0.23 4.61

7,966.00 1.48 138.72 7,200.18 2,820.44 349.26 2,834.49 0.71 0.69 -7.02

8,060.00 1.95 157.26 7,294.13 2,818.05 350.68 2,832.17 0.77 0.50 19.72

8,154.00 2.19 180.68 7,388.08 2,814.78 351.28 2,828.94 0.93 0.26 24.91

8,248.00 3.02 178.24 7,481.98 2,810.51 351.33 2,824.68 0.89 0.88 -2.60
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SDI

Survey Report

Well PA 424-24 - Slot PA 424-24 (B18)Local Co-ordinate Reference:TEP Rocky Mountain LLCCompany:

GL 5224' & RKB 24' @ 5248.00usftTVD Reference:Garfield County, CO NAD83Project:

GL 5224' & RKB 24' @ 5248.00usftMD Reference:PA 22-25 PadSite:

PA 424-24Well: TrueNorth Reference:

Minimum CurvatureSurvey Calculation Method:OHWellbore:

Design: OH Database: Grand Junction District

Measured

Depth

(usft)

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usft)

+N/-S

(usft)

Build

Rate

(°/100usft)

Turn

Rate

(°/100usft)

Survey

Vertical 

Depth

(usft)

8,342.00 3.65 178.72 7,575.82 2,805.04 351.48 2,819.22 0.67 0.67 0.51

8,436.00 4.69 173.82 7,669.57 2,798.23 351.96 2,812.44 1.17 1.11 -5.21

8,530.00 5.07 172.42 7,763.23 2,790.29 352.92 2,804.56 0.42 0.40 -1.49

8,624.00 4.97 172.91 7,856.87 2,782.13 353.97 2,796.47 0.12 -0.11 0.52

8,687.00 4.95 174.30 7,919.63 2,776.72 354.58 2,791.10 0.19 -0.03 2.21

Last SDI Production MWD Survey

8,747.00 4.95 174.30 7,979.41 2,771.57 355.09 2,785.98 0.00 0.00 0.00

Projection to TD - PBHL (PA 424-24) - PA 424-24 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.

(°)

PA 424-24 MVRD 2,750.614,398.000.00 320.95 1,617,937.88 2,309,255.480.00 39.5044635 -107.9482994

- actual wellpath misses target center by 258.50usft at 5219.49usft MD (4486.47 TVD, 2509.79 N, 289.34 E)

- Circle (radius 50.00)

Measured

Depth

(usft)

Vertical

Depth

(usft)
+E/-W

(usft)

+N/-S

(usft)

Local Coordinates

Comment

Design Annotations

First SDI Gyro MWD Survey0.261.61112.00 111.98

Last SDI Gyro MWD Survey0.9616.80304.00 303.31

First SDI Surface MWD Survey1.8627.73377.00 375.47

Last SDI Surface MWD Survey15.00296.201,064.00 1,001.57

First SDI Production MWD Survey18.29358.451,172.00 1,089.76

Last SDI Production MWD Survey354.582,776.728,687.00 7,919.63

Projection to TD355.092,771.578,747.00 7,979.41

Approved By:Checked By: Date:
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Company: TEP Rocky Mountain LLC
Project: Garfield County, CO NAD83

Site: PA 22-25 Pad
Well: PA 424-24

Wellbore: OH
Design: OH

Well Details: PA 424-24

TVD Reference: GL 5224' & RKB 24' @ 5248.00usftGround Level: 5224.00
+N/-S +E/-W Northing Easting Latitude Longitude Slot
0.00 0.00 1615196.92 2308860.49 39.4969118 -107.9494368PA 424-24 (B18)

Plan: OH

16:45, March 26 2018
Created By: Mel Mireles Jr.
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REFERENCE INFORMATION

Co-ordinate (N/E) Reference: Well PA 424-24 - Slot PA 424-24 (B18), True North
Vertical (TVD) Reference: GL 5224' & RKB 24' @ 5248.00usft

Section (VS) Reference: Slot - PA 424-24 (B18)(0.00N, 0.00E)
Measured Depth Reference: GL 5224' & RKB 24' @ 5248.00usft

Calculation Method: Minimum Curvature

PROJECT DETAILS: Garfield County, CO NAD83

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

Ellipsoid: GRS 1980
Zone: Colorado Central Zone

System Datum: Mean Sea Level
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