
(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

81 feet to a

9,816

Janie Collins
Colorado District Well Planner
Scientific Drilling International

Directional Survey Certification

2948 I-70 Business Loop

Grand Junction, CO 81504

Janie Collins

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

17-Oct-16

RU 321-7

Garfield, CO

421016DEFK388520

Signature

TEP Rocky Mountain, LLC

H&P 318



Company: TEP Rocky Mountain LLC
Project: Garfield County, CO NAD83

Site: RU 22-7 Pad
Well: RU 321-7

Wellbore: Wellbore #1
Design: Wellbore #1

Well Details: RU 321-7

TVD Reference: GL 7339' & RKB 24' @ 7363.00usft (H&P 318)Ground Level: 7339.00
+N/-S +E/-W Northing Easting Latitude Longitude Slot
0.00 0.00 1599719.42 2345091.22 39.4570442 -107.8196901 RU 321-7 (B8)

Plan: Wellbore #1

12:53, October 17 2016
Created By: Janie Collins
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First SDI Production MWD Survey

Last SDI Production MWD Survey

Projection to TD

REFERENCE INFORMATION

Co-ordinate (N/E) Reference: Well RU 321-7 - Slot RU 321-7 (B8), True North
Vertical (TVD) Reference: GL 7339' & RKB 24' @ 7363.00usft (H&P 318)

Section (VS) Reference: Slot - RU 321-7 (B8)(0.00N, 0.00E)
Measured Depth Reference: GL 7339' & RKB 24' @ 7363.00usft (H&P 318)

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



Survey Report

Well RU 321-7 - Slot RU 321-7 (B8)Local Co-ordinate Reference:TEP Rocky Mountain LLCCompany:

GL 7339' & RKB 24' @ 7363.00usft (H&P 318)TVD Reference:Garfield County, CO NAD83Project:

GL 7339' & RKB 24' @ 7363.00usft (H&P 318)MD Reference:RU 22-7 PadSite:

RU 321-7Well: TrueNorth Reference:

Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 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:

RU 22-7 Pad

Map

Slot Radius:0.00 usft

usft

usft

in °

1,599,673.59

2,345,086.00

13.20

39.4569181

-107.8197045

-1.46

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

+E/-W

+N/-S

Position Uncertainty Ground Level:

RU 321-7 - Slot RU 321-7 (B8)

Wellhead Elevation:0.00

0.00

0.00

1,599,719.41

2,345,091.22

0.00

39.4570442

-107.8196902

7,339.00

usft

usft

usft

usft

usft

usft usft

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

Wellbore #1

Model NameMagnetics

HDGM 10/2/2016 9.33 65.68 51,776

Phase:Version:

Audit Notes:

Design Wellbore #1

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 9.73

From

(usft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(usft)

Date 10/17/2016

SDI Gyro MWD 104 SDI Gyro MWD Error Model Ver 1.0.4Survey #1 - Gyro Surveys (Wellbore #1)81.00 693.00

SDI MWD SDI MWD - Standard ver 1.0.1Survey #2 - Surface MWD Survey (Wellbo762.00 1,111.00

SDI MWD SDI MWD - Standard ver 1.0.1Survey #3 - Production MWD Survey (Wel1,251.00 9,816.00

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

81.00 0.09 205.14 81.00 -0.06 -0.03 -0.06 0.11 0.11 0.00

First SDI Gyro MWD Survey

149.00 1.76 348.05 148.99 0.92 -0.27 0.86 2.69 2.46 210.16

239.00 3.70 6.33 238.88 5.15 -0.23 5.04 2.34 2.16 20.31

330.00 6.25 4.31 329.53 13.01 0.46 12.91 2.81 2.80 -2.22

421.00 9.41 6.68 419.67 25.34 1.70 25.27 3.49 3.47 2.60

512.00 12.58 9.84 508.99 42.50 4.26 42.61 3.54 3.48 3.47

602.00 14.96 11.95 596.40 63.53 8.34 64.02 2.70 2.64 2.34
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Survey Report

Well RU 321-7 - Slot RU 321-7 (B8)Local Co-ordinate Reference:TEP Rocky Mountain LLCCompany:

GL 7339' & RKB 24' @ 7363.00usft (H&P 318)TVD Reference:Garfield County, CO NAD83Project:

GL 7339' & RKB 24' @ 7363.00usft (H&P 318)MD Reference:RU 22-7 PadSite:

RU 321-7Well: TrueNorth Reference:

Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 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)

693.00 18.21 9.67 683.60 89.04 13.16 89.99 3.64 3.57 -2.51

Last SDI Gyro MWD Survey

762.00 20.45 11.69 748.71 111.48 17.42 112.82 3.39 3.25 2.93

First SDI Surface MWD Survey

853.00 22.81 9.82 833.30 144.43 23.65 146.35 2.70 2.59 -2.05

945.00 23.83 10.28 917.78 180.29 30.01 182.77 1.13 1.11 0.50

1,035.00 24.40 10.76 999.93 216.44 36.72 219.54 0.67 0.63 0.53

1,111.00 24.97 10.03 1,068.98 247.66 42.45 251.27 0.85 0.75 -0.96

Last SDI Surface MWD Survey

1,251.00 25.96 9.56 1,195.38 306.98 52.68 311.47 0.72 0.71 -0.34

First SDI Production MWD Survey

1,346.00 25.69 8.85 1,280.89 347.83 59.30 352.85 0.43 -0.28 -0.75

1,440.00 25.47 8.30 1,365.68 387.96 65.36 393.43 0.34 -0.23 -0.59

1,534.00 25.79 7.10 1,450.43 428.25 70.80 434.06 0.65 0.34 -1.28

1,629.00 25.73 6.86 1,535.99 469.23 75.82 475.30 0.13 -0.06 -0.25

1,724.00 25.21 6.09 1,621.76 509.83 80.43 516.09 0.65 -0.55 -0.81

1,818.00 24.54 6.36 1,707.03 549.13 84.71 555.55 0.72 -0.71 0.29

1,912.00 24.34 9.86 1,792.62 587.62 90.19 594.41 1.55 -0.21 3.72

2,007.00 24.40 9.78 1,879.15 626.24 96.88 633.61 0.07 0.06 -0.08

2,101.00 23.96 9.53 1,964.90 664.20 103.34 672.11 0.48 -0.47 -0.27

2,196.00 23.43 9.42 2,051.90 701.86 109.62 710.29 0.56 -0.56 -0.12

2,290.00 22.83 9.81 2,138.34 738.26 115.79 747.21 0.66 -0.64 0.41

2,384.00 22.19 9.35 2,225.18 773.75 121.78 783.20 0.71 -0.68 -0.49

2,479.00 23.65 8.98 2,312.67 810.27 127.67 820.20 1.54 1.54 -0.39

2,573.00 22.74 9.39 2,399.08 846.82 133.58 857.22 0.98 -0.97 0.44

2,667.00 22.04 8.96 2,485.99 882.17 139.29 893.02 0.76 -0.74 -0.46

2,762.00 23.74 10.68 2,573.51 918.57 145.61 929.97 1.92 1.79 1.81

2,856.00 23.05 11.20 2,659.78 955.22 152.69 967.28 0.77 -0.73 0.55

2,950.00 22.80 11.30 2,746.35 991.13 159.83 1,003.88 0.27 -0.27 0.11

3,045.00 22.50 11.08 2,834.03 1,027.02 166.93 1,040.46 0.33 -0.32 -0.23

3,139.00 21.87 10.98 2,921.07 1,061.86 173.72 1,075.94 0.67 -0.67 -0.11

3,233.00 22.67 9.65 3,008.05 1,096.90 180.10 1,111.56 1.01 0.85 -1.41

3,328.00 23.11 8.13 3,095.57 1,133.41 185.80 1,148.51 0.78 0.46 -1.60

3,422.00 22.58 7.49 3,182.20 1,169.56 190.76 1,184.98 0.62 -0.56 -0.68

3,517.00 21.65 7.18 3,270.21 1,205.03 195.33 1,220.71 0.99 -0.98 -0.33

3,611.00 22.29 6.74 3,357.38 1,239.94 199.59 1,255.84 0.70 0.68 -0.47

3,706.00 22.01 6.64 3,445.37 1,275.52 203.76 1,291.61 0.30 -0.29 -0.11

3,800.00 21.46 6.27 3,532.69 1,310.10 207.68 1,326.36 0.60 -0.59 -0.39

3,894.00 21.73 6.57 3,620.09 1,344.48 211.55 1,360.90 0.31 0.29 0.32

3,988.00 21.54 9.33 3,707.47 1,378.80 216.33 1,395.53 1.10 -0.20 2.94

4,083.00 20.96 8.75 3,796.01 1,412.80 221.75 1,429.96 0.65 -0.61 -0.61

4,177.00 20.46 13.00 3,883.94 1,445.43 228.00 1,463.17 1.68 -0.53 4.52

4,271.00 19.56 12.74 3,972.27 1,476.78 235.17 1,495.29 0.96 -0.96 -0.28

4,366.00 18.94 12.68 4,061.96 1,507.34 242.06 1,526.56 0.65 -0.65 -0.06
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Survey Report

Well RU 321-7 - Slot RU 321-7 (B8)Local Co-ordinate Reference:TEP Rocky Mountain LLCCompany:

GL 7339' & RKB 24' @ 7363.00usft (H&P 318)TVD Reference:Garfield County, CO NAD83Project:

GL 7339' & RKB 24' @ 7363.00usft (H&P 318)MD Reference:RU 22-7 PadSite:

RU 321-7Well: TrueNorth Reference:

Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 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)

4,460.00 18.08 12.02 4,151.09 1,536.49 248.44 1,556.37 0.94 -0.91 -0.70

4,554.00 17.24 12.74 4,240.66 1,564.34 254.55 1,584.86 0.92 -0.89 0.77

4,649.00 15.55 10.52 4,331.80 1,590.59 259.98 1,611.65 1.90 -1.78 -2.34

4,743.00 14.86 9.46 4,422.51 1,614.87 264.27 1,636.31 0.79 -0.73 -1.13

4,837.00 14.59 8.92 4,513.42 1,638.46 268.08 1,660.20 0.32 -0.29 -0.57

4,932.00 12.78 9.43 4,605.72 1,660.65 271.66 1,682.67 1.91 -1.91 0.54

5,026.00 11.08 8.56 4,697.68 1,679.84 274.71 1,702.10 1.82 -1.81 -0.93

5,120.00 10.87 9.84 4,789.96 1,697.50 277.57 1,719.99 0.34 -0.22 1.36

5,214.00 9.28 10.39 4,882.51 1,713.69 280.45 1,736.44 1.69 -1.69 0.59

5,309.00 8.02 9.46 4,976.43 1,727.76 282.92 1,750.72 1.33 -1.33 -0.98

5,403.00 7.04 9.78 5,069.62 1,739.91 284.98 1,763.04 1.04 -1.04 0.34

5,497.00 5.79 9.92 5,163.03 1,750.25 286.77 1,773.54 1.33 -1.33 0.15

5,592.00 4.35 9.71 5,257.65 1,758.53 288.20 1,781.94 1.52 -1.52 -0.22

5,686.00 4.46 12.26 5,351.38 1,765.61 289.58 1,789.15 0.24 0.12 2.71

5,780.00 3.84 7.92 5,445.13 1,772.30 290.79 1,795.95 0.74 -0.66 -4.62

5,874.00 3.11 13.83 5,538.96 1,777.89 291.83 1,801.64 0.86 -0.78 6.29

5,969.00 2.77 19.06 5,633.83 1,782.57 293.20 1,806.48 0.46 -0.36 5.51

6,064.00 1.37 0.34 5,728.77 1,785.87 293.96 1,809.86 1.62 -1.47 -19.71

6,158.00 0.87 339.35 5,822.75 1,787.66 293.71 1,811.59 0.68 -0.53 -22.33

6,252.00 1.07 310.47 5,916.74 1,788.90 292.79 1,812.65 0.55 0.21 -30.72

6,347.00 1.08 313.33 6,011.72 1,790.09 291.47 1,813.60 0.06 0.01 3.01

6,441.00 0.97 322.75 6,105.70 1,791.33 290.34 1,814.63 0.21 -0.12 10.02

6,536.00 1.00 325.07 6,200.69 1,792.65 289.38 1,815.77 0.05 0.03 2.44

6,630.00 0.34 37.30 6,294.69 1,793.55 289.08 1,816.60 1.01 -0.70 76.84

6,724.00 0.47 33.47 6,388.68 1,794.09 289.46 1,817.20 0.14 0.14 -4.07

6,819.00 0.54 98.53 6,483.68 1,794.35 290.12 1,817.57 0.58 0.07 68.48

6,913.00 0.35 195.36 6,577.68 1,794.01 290.48 1,817.29 0.72 -0.20 103.01

7,008.00 0.32 202.50 6,672.68 1,793.48 290.30 1,816.75 0.05 -0.03 7.52

7,102.00 0.38 164.41 6,766.67 1,792.94 290.28 1,816.21 0.25 0.06 -40.52

7,197.00 0.90 222.59 6,861.67 1,792.08 289.86 1,815.30 0.81 0.55 61.24

7,292.00 1.02 212.61 6,956.66 1,790.82 288.90 1,813.89 0.22 0.13 -10.51

7,386.00 1.00 198.71 7,050.64 1,789.34 288.19 1,812.31 0.26 -0.02 -14.79

7,480.00 1.12 206.13 7,144.63 1,787.74 287.52 1,810.62 0.19 0.13 7.89

7,575.00 0.95 312.65 7,239.62 1,787.44 286.53 1,810.15 1.75 -0.18 112.13

7,670.00 0.64 311.47 7,334.61 1,788.32 285.56 1,810.86 0.33 -0.33 -1.24

7,764.00 0.86 258.62 7,428.60 1,788.53 284.47 1,810.88 0.74 0.23 -56.22

7,858.00 1.32 261.22 7,522.58 1,788.23 282.71 1,810.29 0.49 0.49 2.77

7,949.00 1.45 251.59 7,613.56 1,787.71 280.58 1,809.41 0.29 0.14 -10.58

8,043.00 0.55 174.49 7,707.54 1,786.88 279.50 1,808.41 1.52 -0.96 -82.02

8,137.00 0.59 167.91 7,801.54 1,785.96 279.64 1,807.53 0.08 0.04 -7.00

8,231.00 0.74 192.51 7,895.53 1,784.89 279.61 1,806.47 0.34 0.16 26.17

8,326.00 1.08 197.49 7,990.52 1,783.44 279.21 1,804.97 0.37 0.36 5.24

8,421.00 0.74 163.12 8,085.51 1,782.00 279.12 1,803.54 0.66 -0.36 -36.18
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Survey Report

Well RU 321-7 - Slot RU 321-7 (B8)Local Co-ordinate Reference:TEP Rocky Mountain LLCCompany:

GL 7339' & RKB 24' @ 7363.00usft (H&P 318)TVD Reference:Garfield County, CO NAD83Project:

GL 7339' & RKB 24' @ 7363.00usft (H&P 318)MD Reference:RU 22-7 PadSite:

RU 321-7Well: TrueNorth Reference:

Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 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)

8,515.00 0.93 88.87 8,179.50 1,781.43 280.06 1,803.14 1.08 0.20 -78.99

8,609.00 0.53 111.02 8,273.49 1,781.29 281.23 1,803.20 0.51 -0.43 23.56

8,704.00 0.64 177.41 8,368.49 1,780.60 281.66 1,802.59 0.68 0.12 69.88

8,798.00 0.52 173.46 8,462.49 1,779.66 281.73 1,801.67 0.13 -0.13 -4.20

8,892.00 1.27 181.32 8,556.47 1,778.19 281.76 1,800.23 0.81 0.80 8.36

8,987.00 1.55 195.27 8,651.44 1,775.90 281.39 1,797.91 0.46 0.29 14.68

9,081.00 2.35 197.90 8,745.39 1,772.84 280.47 1,794.74 0.86 0.85 2.80

9,176.00 2.97 204.38 8,840.29 1,768.74 278.85 1,790.43 0.72 0.65 6.82

9,270.00 2.90 210.00 8,934.16 1,764.47 276.66 1,785.84 0.31 -0.07 5.98

9,364.00 3.18 201.95 9,028.03 1,759.99 274.49 1,781.06 0.54 0.30 -8.56

9,459.00 2.53 193.90 9,122.91 1,755.51 273.01 1,776.40 0.80 -0.68 -8.47

9,553.00 2.01 189.05 9,216.84 1,751.87 272.25 1,772.68 0.59 -0.55 -5.16

9,648.00 2.37 205.69 9,311.77 1,748.45 271.13 1,769.13 0.77 0.38 17.52

9,742.00 2.16 207.06 9,405.70 1,745.12 269.49 1,765.57 0.23 -0.22 1.46

Last SDI Production MWD Survey

9,816.00 2.16 207.06 9,479.65 1,742.64 268.22 1,762.90 0.00 0.00 0.00

Projection to TD

Measured

Depth

(usft)

Vertical

Depth

(usft)
+E/-W

(usft)

+N/-S

(usft)

Local Coordinates

Comment

Design Annotations

First SDI Gyro MWD Survey-0.03-0.0681.00 81.00

Last SDI Gyro MWD Survey13.1689.04693.00 683.60

First SDI Surface MWD Survey17.42111.48762.00 748.71

Last SDI Surface MWD Survey42.45247.661,111.00 1,068.98

First SDI Production MWD Survey52.68306.981,251.00 1,195.38

Last SDI Production MWD Survey269.491,745.129,742.00 9,405.70

Projection to TD268.221,742.649,816.00 9,479.65

Approved By:Checked By: Date:
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