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West(-)/East(+) (175 usft/in)

KOP / Build 3° / 100'

EOB @ 7.89° Inc. / 255.04° Azm

Drop 3° / 100'

EOD @ Vertical

TD @ 7588' MD / 7541' TVD

SECTION DETAILS

MD Inc Azi TVD +N/-S +E/-W Dleg TFace VSect Annotation
0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.00 0.0

200.0 0.00 0.00 200.0 0.0 0.0 0.00 0.00 0.0 KOP / Build 3° / 100'
463.1 7.89 255.04 462.2 -4.7 -17.5 3.00 255.04 18.1 EOB @ 7.89° Inc. / 255.04° Azm

5275.2 7.89 255.04 5228.8 -175.2 -655.8 0.00 0.00 678.8 Drop 3° / 100'
5538.2 0.00 0.00 5491.0 -179.9 -673.3 3.00 180.00 696.9 EOD @ Vertical
7588.2 0.00 0.00 7541.0 -179.9 -673.3 0.00 0.00 696.9 TD @ 7588' MD / 7541' TVD

WELLBORE TARGET DETAILS (MAP CO-ORDINATES AND LAT/LONG)

Name TVD +N/-S +E/-W Northing Easting Latitude Longitude
PBHL - Gunderson 20-06W 7541.0 -179.9 -673.3 1530125.02 2349543.11 39.266342 -107.797695

Plan: Design #2 (Gunderson 20-06W/Wellbore #1)

Created By: Will Jircik Date: 13:22, November 15 2016

WELL DETAILS: Gunderson 20-06W

Ground Level: 7146.0
+N/-S +E/-W Northing Easting Latittude Longitude

0.0 0.0 1530287.87 2350220.70 39.266836 -107.795317

Project: Mesa County, CO
Site: Gunderson 20-03 Pad
Well: Gunderson 20-06W
Wellbore: Wellbore #1

Design: Design #2
Latitude: 39.266836

Longitude: -107.795317
Ground Level: 7146.0

well @ 7176.0usft (H&P #522)

REFERENCE INFORMATION

Co-ordinate (N/E) Reference: Well Gunderson 20-06W, True North
Vertical (TVD) Reference: well @ 7176.0usft (H&P #522)

Section (VS) Reference: Slot - (0.0N, 0.0E)
Measured Depth Reference: well @ 7176.0usft (H&P #522)

Calculation Method: Minimum Curvature

PROJECT DETAILS: Mesa County, CO

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

Ellipsoid: GRS 1980
Zone: Colorado Central Zone

System Datum: Mean Sea Level

FORMATION TOP DETAILS

TVDPath MDPath Formation
2452.0 2471.9 G' Sand
4552.0 4591.9 Williams Fork
5502.0 5549.2 TOG
6602.0 6649.2 Cameo
7262.0 7309.2 Base Cameo Coal
7302.0 7349.2 Rollins

Azimuths to True North
Magnetic North: 9.65°

Magnetic Field
Strength: 51494.8snT

Dip Angle: 65.45°
Date: 10/19/2016

Model: IGRF2015

T M



QES Well Planning Report

15 November, 2016

Plan: Design #2

Laramie Energy, LLC
Mesa County, CO

Gunderson 20-03 Pad

Gunderson 20-06W

Wellbore #1



Well Planning Report

Well Gunderson 20-06WLocal Co-ordinate Reference:Database: EDM5002

well @ 7176.0usft (H&P #522)TVD Reference:Laramie Energy, LLCCompany:

well @ 7176.0usft (H&P #522)MD Reference:Mesa County, COProject:

TrueNorth Reference:Gunderson 20-03 PadSite:

Minimum CurvatureSurvey Calculation Method:Gunderson 20-06WWell:

Wellbore #1Wellbore:

Design #2Design:

Map System:

Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983

North American Datum 1983

Mesa County, CO

Colorado Central Zone

Mean Sea Level

Site Position:

From:

Site

Latitude:

Longitude:

Position Uncertainty:

Northing:

Easting:

Grid Convergence:

Gunderson 20-03 Pad

Lat/Long

-1.45 °Slot Radius: 13-3/16 "

1,530,258.75 usft

2,350,219.97 usft

0.0 usft

39.266756

-107.795317

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

+E/-W

+N/-S

Position Uncertainty Ground Level:

Gunderson 20-06W

1,530,287.87 usft

2,350,220.70 usft

7,146.0 usftWellhead Elevation: 0.0 usft0.0 usft

39.266836

-107.795317

29.1 usft

0.0 usft

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

Wellbore #1

Model NameMagnetics

IGRF2015 10/19/2016 9.65 65.45 51,495

Phase:Version:

Audit Notes:

Design Design #2

PLAN

Vertical Section: Depth From (TVD)

(usft)

+N/-S

(usft)

Direction

(°)

+E/-W

(usft)

Tie On Depth: 0.0

255.040.00.00.0

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

TFO

(°)

+N/-S

(usft)

Measured

Depth

(usft)

Vertical 

Depth

(usft)

Dogleg

Rate

(°/100usft)

Build

Rate

(°/100usft)

Turn

Rate

(°/100usft)

Plan Sections

Target

0.000.000.000.000.00.00.00.000.000.0

0.000.000.000.000.00.0200.00.000.00200.0

255.040.003.003.00-17.5-4.7462.2255.047.89463.1

0.000.000.000.00-655.8-175.25,228.8255.047.895,275.2

180.000.00-3.003.00-673.3-179.95,491.00.000.005,538.2

0.000.000.000.00-673.3-179.97,541.00.000.007,588.2 PBHL - Gunderson 20-06W
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Well Planning Report

Well Gunderson 20-06WLocal Co-ordinate Reference:Database: EDM5002

well @ 7176.0usft (H&P #522)TVD Reference:Laramie Energy, LLCCompany:

well @ 7176.0usft (H&P #522)MD Reference:Mesa County, COProject:

TrueNorth Reference:Gunderson 20-03 PadSite:

Minimum CurvatureSurvey Calculation Method:Gunderson 20-06WWell:

Wellbore #1Wellbore:

Design #2Design:

Measured

Depth

(usft)

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usft)

+N/-S

(usft)

Build

Rate

(°/100usft)

Turn

Rate

(°/100usft)

Planned Survey

Vertical 

Depth

(usft)

0.0 0.00 0.00 0.0 0.0 0.000.0 0.0 0.00 0.00

100.0 0.00 0.00 100.0 0.0 0.000.0 0.0 0.00 0.00

KOP / Build 3° / 100'

200.0 0.00 0.00 200.0 0.0 0.000.0 0.0 0.00 0.00

300.0 3.00 255.04 300.0 2.6 3.00-0.7 -2.5 3.00 0.00

400.0 6.00 255.04 399.6 10.5 3.00-2.7 -10.1 3.00 0.00

EOB @ 7.89° Inc. / 255.04° Azm

463.1 7.89 255.04 462.3 18.1 3.00-4.7 -17.5 3.00 0.00

500.0 7.89 255.04 498.8 23.2 0.00-6.0 -22.4 0.00 0.00

600.0 7.89 255.04 597.9 36.9 0.00-9.5 -35.6 0.00 0.00

700.0 7.89 255.04 696.9 50.6 0.00-13.1 -48.9 0.00 0.00

800.0 7.89 255.04 796.0 64.4 0.00-16.6 -62.2 0.00 0.00

900.0 7.89 255.04 895.0 78.1 0.00-20.2 -75.4 0.00 0.00

1,000.0 7.89 255.04 994.1 91.8 0.00-23.7 -88.7 0.00 0.00

1,100.0 7.89 255.04 1,093.1 105.5 0.00-27.2 -102.0 0.00 0.00

1,200.0 7.89 255.04 1,192.2 119.3 0.00-30.8 -115.2 0.00 0.00

1,300.0 7.89 255.04 1,291.2 133.0 0.00-34.3 -128.5 0.00 0.00

1,400.0 7.89 255.04 1,390.3 146.7 0.00-37.9 -141.8 0.00 0.00

1,500.0 7.89 255.04 1,489.3 160.5 0.00-41.4 -155.0 0.00 0.00

8 5/8"

1,530.0 7.89 255.04 1,519.1 164.6 0.00-42.5 -159.0 0.00 0.00

1,600.0 7.89 255.04 1,588.4 174.2 0.00-45.0 -168.3 0.00 0.00

1,700.0 7.89 255.04 1,687.5 187.9 0.00-48.5 -181.6 0.00 0.00

1,800.0 7.89 255.04 1,786.5 201.7 0.00-52.1 -194.8 0.00 0.00

1,900.0 7.89 255.04 1,885.6 215.4 0.00-55.6 -208.1 0.00 0.00

2,000.0 7.89 255.04 1,984.6 229.1 0.00-59.1 -221.3 0.00 0.00

2,100.0 7.89 255.04 2,083.7 242.8 0.00-62.7 -234.6 0.00 0.00

2,200.0 7.89 255.04 2,182.7 256.6 0.00-66.2 -247.9 0.00 0.00

2,300.0 7.89 255.04 2,281.8 270.3 0.00-69.8 -261.1 0.00 0.00

2,400.0 7.89 255.04 2,380.8 284.0 0.00-73.3 -274.4 0.00 0.00

G' Sand

2,471.9 7.89 255.04 2,452.0 293.9 0.00-75.9 -283.9 0.00 0.00

2,500.0 7.89 255.04 2,479.9 297.8 0.00-76.9 -287.7 0.00 0.00

2,600.0 7.89 255.04 2,578.9 311.5 0.00-80.4 -300.9 0.00 0.00

2,700.0 7.89 255.04 2,678.0 325.2 0.00-84.0 -314.2 0.00 0.00

2,800.0 7.89 255.04 2,777.0 339.0 0.00-87.5 -327.5 0.00 0.00

2,900.0 7.89 255.04 2,876.1 352.7 0.00-91.0 -340.7 0.00 0.00

3,000.0 7.89 255.04 2,975.1 366.4 0.00-94.6 -354.0 0.00 0.00

3,100.0 7.89 255.04 3,074.2 380.1 0.00-98.1 -367.3 0.00 0.00

3,200.0 7.89 255.04 3,173.2 393.9 0.00-101.7 -380.5 0.00 0.00

3,300.0 7.89 255.04 3,272.3 407.6 0.00-105.2 -393.8 0.00 0.00

3,400.0 7.89 255.04 3,371.4 421.3 0.00-108.8 -407.1 0.00 0.00

3,500.0 7.89 255.04 3,470.4 435.1 0.00-112.3 -420.3 0.00 0.00

3,600.0 7.89 255.04 3,569.5 448.8 0.00-115.9 -433.6 0.00 0.00

3,700.0 7.89 255.04 3,668.5 462.5 0.00-119.4 -446.8 0.00 0.00

3,800.0 7.89 255.04 3,767.6 476.3 0.00-123.0 -460.1 0.00 0.00

3,900.0 7.89 255.04 3,866.6 490.0 0.00-126.5 -473.4 0.00 0.00

4,000.0 7.89 255.04 3,965.7 503.7 0.00-130.0 -486.6 0.00 0.00

4,100.0 7.89 255.04 4,064.7 517.4 0.00-133.6 -499.9 0.00 0.00

4,200.0 7.89 255.04 4,163.8 531.2 0.00-137.1 -513.2 0.00 0.00

4,300.0 7.89 255.04 4,262.8 544.9 0.00-140.7 -526.4 0.00 0.00

4,400.0 7.89 255.04 4,361.9 558.6 0.00-144.2 -539.7 0.00 0.00

4,500.0 7.89 255.04 4,460.9 572.4 0.00-147.8 -553.0 0.00 0.00

Williams Fork
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Well Planning Report

Well Gunderson 20-06WLocal Co-ordinate Reference:Database: EDM5002

well @ 7176.0usft (H&P #522)TVD Reference:Laramie Energy, LLCCompany:

well @ 7176.0usft (H&P #522)MD Reference:Mesa County, COProject:

TrueNorth Reference:Gunderson 20-03 PadSite:

Minimum CurvatureSurvey Calculation Method:Gunderson 20-06WWell:

Wellbore #1Wellbore:

Design #2Design:

Measured

Depth

(usft)

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(°/100usft)

+N/-S

(usft)

Build

Rate

(°/100usft)

Turn

Rate

(°/100usft)

Planned Survey

Vertical 

Depth

(usft)

4,591.9 7.89 255.04 4,552.0 585.0 0.00-151.0 -565.2 0.00 0.00

4,600.0 7.89 255.04 4,560.0 586.1 0.00-151.3 -566.2 0.00 0.00

4,700.0 7.89 255.04 4,659.0 599.8 0.00-154.9 -579.5 0.00 0.00

4,800.0 7.89 255.04 4,758.1 613.6 0.00-158.4 -592.8 0.00 0.00

4,900.0 7.89 255.04 4,857.1 627.3 0.00-161.9 -606.0 0.00 0.00

5,000.0 7.89 255.04 4,956.2 641.0 0.00-165.5 -619.3 0.00 0.00

5,100.0 7.89 255.04 5,055.3 654.7 0.00-169.0 -632.6 0.00 0.00

5,200.0 7.89 255.04 5,154.3 668.5 0.00-172.6 -645.8 0.00 0.00

Drop 3° / 100'

5,275.2 7.89 255.04 5,228.8 678.8 0.00-175.2 -655.8 0.00 0.00

5,300.0 7.15 255.04 5,253.4 682.0 3.00-176.1 -658.9 -3.00 0.00

5,400.0 4.15 255.04 5,352.9 691.9 3.00-178.6 -668.4 -3.00 0.00

5,500.0 1.15 255.04 5,452.8 696.5 3.00-179.8 -672.9 -3.00 0.00

EOD @ Vertical

5,538.2 0.00 255.04 5,491.0 696.9 3.00-179.9 -673.3 -3.00 0.00

TOG

5,549.2 0.00 0.00 5,502.0 696.9 0.01-179.9 -673.3 -0.01 0.00

5,600.0 0.00 0.00 5,552.8 696.9 0.00-179.9 -673.3 0.00 0.00

5,700.0 0.00 0.00 5,652.8 696.9 0.00-179.9 -673.3 0.00 0.00

5,800.0 0.00 0.00 5,752.8 696.9 0.00-179.9 -673.3 0.00 0.00

5,900.0 0.00 0.00 5,852.8 696.9 0.00-179.9 -673.3 0.00 0.00

6,000.0 0.00 0.00 5,952.8 696.9 0.00-179.9 -673.3 0.00 0.00

6,100.0 0.00 0.00 6,052.8 696.9 0.00-179.9 -673.3 0.00 0.00

6,200.0 0.00 0.00 6,152.8 696.9 0.00-179.9 -673.3 0.00 0.00

6,300.0 0.00 0.00 6,252.8 696.9 0.00-179.9 -673.3 0.00 0.00

6,400.0 0.00 0.00 6,352.8 696.9 0.00-179.9 -673.3 0.00 0.00

6,500.0 0.00 0.00 6,452.8 696.9 0.00-179.9 -673.3 0.00 0.00

6,600.0 0.00 0.00 6,552.8 696.9 0.00-179.9 -673.3 0.00 0.00

Cameo

6,649.2 0.00 0.00 6,602.0 696.9 0.00-179.9 -673.3 0.00 0.00

6,700.0 0.00 0.00 6,652.8 696.9 0.00-179.9 -673.3 0.00 0.00

6,800.0 0.00 0.00 6,752.8 696.9 0.00-179.9 -673.3 0.00 0.00

6,900.0 0.00 0.00 6,852.8 696.9 0.00-179.9 -673.3 0.00 0.00

7,000.0 0.00 0.00 6,952.8 696.9 0.00-179.9 -673.3 0.00 0.00

7,100.0 0.00 0.00 7,052.8 696.9 0.00-179.9 -673.3 0.00 0.00

7,200.0 0.00 0.00 7,152.8 696.9 0.00-179.9 -673.3 0.00 0.00

7,300.0 0.00 0.00 7,252.8 696.9 0.00-179.9 -673.3 0.00 0.00

Base Cameo Coal

7,309.2 0.00 0.00 7,262.0 696.9 0.00-179.9 -673.3 0.00 0.00

Rollins

7,349.2 0.00 0.00 7,302.0 696.9 0.00-179.9 -673.3 0.00 0.00

7,400.0 0.00 0.00 7,352.8 696.9 0.00-179.9 -673.3 0.00 0.00

7,500.0 0.00 0.00 7,452.8 696.9 0.00-179.9 -673.3 0.00 0.00

TD @ 7588' MD / 7541' TVD

7,588.2 0.00 0.00 7,541.0 696.9 0.00-179.9 -673.3 0.00 0.00
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Well Planning Report

Well Gunderson 20-06WLocal Co-ordinate Reference:Database: EDM5002

well @ 7176.0usft (H&P #522)TVD Reference:Laramie Energy, LLCCompany:

well @ 7176.0usft (H&P #522)MD Reference:Mesa County, COProject:

TrueNorth Reference:Gunderson 20-03 PadSite:

Minimum CurvatureSurvey Calculation Method:Gunderson 20-06WWell:

Wellbore #1Wellbore:

Design #2Design:

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.

(°)

PBHL - Gunderson 20-06W 7,541.0 1,530,125.03 2,349,543.11-179.9 -673.30.00 0.00 39.266342 -107.797695

- plan hits target center
- Circle (radius 50.0)

Vertical 

Depth

(usft)

Measured 

Depth

(usft)

Casing

Diameter

(")

Hole

Diameter

(")Name

Casing Points

8 5/8"1,519.11,530.0 8-5/8 11

Measured

Depth

(usft)

Vertical

Depth

(usft)

Dip

Direction

(°)Name Lithology

Dip

(°)

Formations

2,471.9 G' Sand 0.002,452.0

4,591.9 Williams Fork 0.004,552.0

5,549.2 TOG 0.005,502.0

6,649.2 Cameo 0.006,602.0

7,309.2 Base Cameo Coal 0.007,262.0

7,349.2 Rollins 0.007,302.0

Measured

Depth

(usft)

Vertical

Depth

(usft)
+E/-W

(usft)

+N/-S

(usft)

Local Coordinates

Comment

Plan Annotations

200.0 200.0 0.0 0.0 KOP / Build 3° / 100'

463.1 462.3 -4.7 -17.5 EOB @ 7.89° Inc. / 255.04° Azm

5,275.2 5,228.8 -175.2 -655.8 Drop 3° / 100'

5,538.2 5,491.0 -179.9 -673.3 EOD @ Vertical

7,588.2 7,541.0 -179.9 -673.3 TD @ 7588' MD / 7541' TVD
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