
17 December, 2017

Plan: PROPOSAL #1

WELD COUNTY, COLORADO (NAD 83)
NE NW SEC. 31  T9N R59W 6th P.M.
SHULL FED 31-32-4HN

ORIGINAL WELLBORE

 



Project: WELD COUNTY, COLORADO (NAD 83)
Site: NE NW SEC. 31 T9N R59W 6th P.M.
Well: SHULL FED 31-32-4HN

Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1

WELLBORE TARGET DETAILS (LAT/LONG)

Name TVD +N/-S +E/-W Latitude Longitude
KOP - SHULL FED 31-32-4HN 5523.04 -766.54 415.97 40.709274 -104.021085
HZ LP - SHULL FED 31-32-4HN 6096.00 -764.34 988.92 40.709280 -104.019018
BHL - SHULL FED 31-32-4HN 6096.00 -737.94 7922.76 40.709349 -103.994008

ANNOTATIONS

TVD MD Inc Azi +N/-S +E/-W VSect Dep Annotation
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 SHL: 942ft FNL & 2148ft FWL of Sec 31

1650.00 1650.00 0.00 0.00 0.00 0.00 0.00 0.00 START NUDGE (2°/100ft BUR)
2464.33 2475.72 16.51 151.51 -103.87 56.37 65.76 118.18 EOB TO 16.51° INC
4608.71 4712.36 16.51 151.51 -662.67 359.60 419.51 753.96 END OF TANGENT
5423.04 5538.08 0.00 0.00 -766.54 415.97 485.27 872.13 EOD TO VERTICAL
5523.04 5638.08 0.00 0.00 -766.54 415.97 485.27 872.13 KOP (10°/100ft BUR)
6096.00 6538.08 90.00 89.78 -764.34 988.92 1055.55 1445.09 HZ LP: 1705ft FNL & 2140ft FEL of Sec 31
6096.00 13471.96 90.00 89.78 -737.94 7922.76 7957.05 8378.97 BHL: 1705ft FNL & 460ft FEL of Sec 32
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FORMATION TOP DETAILS

TVDPath MDPath Formation
508.00 508.00 Fox Hills Base

1446.00 1446.00 Pierre Shale Top
3234.00 3278.50 Richard Sandstone
3355.00 3404.71 Parkman Sandstone
4038.00 4117.10 Sussex Sandstone
4527.00 4627.14 Shannon Sandstone
5922.00 6079.40 Sharon Springs 
5987.00 6178.80 Niobrara A Chalk
6017.00 6233.63 Niobrara A Chalk Base
6057.00 6325.46 Niobrara B1 Chalk Top
6074.00 6378.79 Niobrara B1 Chalk Base
6096.00 6538.08 Niobrara B2 Chalk Top (Target)

Azimuths to True North
Magnetic North: 7.78°

Magnetic Field
Strength: 52570.6snT

Dip Angle: 67.20°
Date: 17/12/2017

Model: IGRF2015

T
M

PROPOSED LOCAL COORDINATES:

SHL:942ft FNL & 2148ft FWL of Sec 31

HZ LP: 1705ft FNL & 2140ft FEL of Sec 31

BHL: 1705ft FNL & 460ft FEL of Sec 32
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Planning Report

Well SHULL FED 31-32-4HNLocal Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 4925.00usft (Original Well Elev)TVD Reference:MALLARD EXPLORATIONCompany:

KB-EST @ 4925.00usft (Original Well Elev)MD Reference:WELD COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:NE NW SEC. 31 T9N R59W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:SHULL FED 31-32-4HNWell:

ORIGINAL WELLBOREWellbore:
PROPOSAL #1Design:

Map System:
Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983
North American Datum 1983

WELD COUNTY, COLORADO (NAD 83)

Colorado Northern Zone

Mean Sea Level

Using geodetic scale factor

Site Position:
From:

Site

Latitude:
Longitude:

Position Uncertainty:

Northing:

Easting:
Grid Convergence:

NE NW SEC. 31 T9N R59W 6th P.M.

usft
Lat/Long usft

usft

°0.95Slot Radius: ft1.10000

1,505,316.95

3,409,683.34
0.00

40.711115
-104.022169

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

usft

+E/-W

+N/-S

Position Uncertainty

usft

usft

usftGround Level:

SHULL FED 31-32-4HN

1,505,410.82

3,409,566.43

4,905.00Wellhead Elevation: usft0.00

40.711378

-104.022585

95.81

-115.33

usft

usft

Wellbore

Declination
(°)

Field Strength
(nT)

Sample Date Dip Angle
(°)

ORIGINAL WELLBORE

Model NameMagnetics

IGRF2015 17/12/2017 7.78 67.20 52,571

Phase:Version:

Audit Notes:

Design PROPOSAL #1

PROTOTYPE

Vertical Section: Depth From (TVD)
(usft)

+N/-S
(usft)

Direction
(°)

+E/-W
(usft)

Tie On Depth: 0.00

95.320.000.006,096.00

Inc
(°)

Azi
(°)

+E/-W
(usft)

TFO
(°)

+N/-S
(usft)

MD
(usft)

Vertical 
Depth

Dogleg
Rate

(°/100usf

Build
Rate

(°/100usf

Turn
Rate

(°/100usf

Plan Sections

Target

SS
(usft)

0.000.000.000.000.000.000.000.000.000.00 -4,925.00
0.000.000.000.000.000.001,650.000.000.001,650.00 -3,275.00

151.510.002.002.0056.37-103.872,464.33151.5116.512,475.72 -2,460.67
0.000.000.000.00359.60-662.674,608.71151.5116.514,712.36 -316.29

180.000.00-2.002.00415.97-766.545,423.040.000.005,538.08 498.04
0.000.000.000.00415.97-766.545,523.040.000.005,638.08 KOP - SHULL FED 598.04
89.789.9810.0010.00988.92-764.346,096.0089.7890.006,538.08 HZ LP - SHULL FED1,171.00
87.330.000.000.007,922.76-737.946,096.0089.7890.0013,471.96 BHL - SHULL FED 1,171.00
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Planning Report

Well SHULL FED 31-32-4HNLocal Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 4925.00usft (Original Well Elev)TVD Reference:MALLARD EXPLORATIONCompany:

KB-EST @ 4925.00usft (Original Well Elev)MD Reference:WELD COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:NE NW SEC. 31 T9N R59W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:SHULL FED 31-32-4HNWell:

ORIGINAL WELLBOREWellbore:
PROPOSAL #1Design:

MD
(usft)

Inc
(°)

Azi
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Planned Survey

TVD
(usft)

SS
(usft)

SHL: 942ft FNL & 2148ft FWL of Sec 31
0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.004,925.00

100.00 0.00 0.00 100.00 0.00 0.000.00 0.00 0.00 0.004,825.00
200.00 0.00 0.00 200.00 0.00 0.000.00 0.00 0.00 0.004,725.00
300.00 0.00 0.00 300.00 0.00 0.000.00 0.00 0.00 0.004,625.00
400.00 0.00 0.00 400.00 0.00 0.000.00 0.00 0.00 0.004,525.00

500.00 0.00 0.00 500.00 0.00 0.000.00 0.00 0.00 0.004,425.00
Fox Hills Base

508.00 0.00 0.00 508.00 0.00 0.000.00 0.00 0.00 0.004,417.00
600.00 0.00 0.00 600.00 0.00 0.000.00 0.00 0.00 0.004,325.00
700.00 0.00 0.00 700.00 0.00 0.000.00 0.00 0.00 0.004,225.00
800.00 0.00 0.00 800.00 0.00 0.000.00 0.00 0.00 0.004,125.00

900.00 0.00 0.00 900.00 0.00 0.000.00 0.00 0.00 0.004,025.00
1,000.00 0.00 0.00 1,000.00 0.00 0.000.00 0.00 0.00 0.003,925.00
1,100.00 0.00 0.00 1,100.00 0.00 0.000.00 0.00 0.00 0.003,825.00
1,200.00 0.00 0.00 1,200.00 0.00 0.000.00 0.00 0.00 0.003,725.00
1,300.00 0.00 0.00 1,300.00 0.00 0.000.00 0.00 0.00 0.003,625.00

1,400.00 0.00 0.00 1,400.00 0.00 0.000.00 0.00 0.00 0.003,525.00
Pierre Shale Top

1,446.00 0.00 0.00 1,446.00 0.00 0.000.00 0.00 0.00 0.003,479.00
1,500.00 0.00 0.00 1,500.00 0.00 0.000.00 0.00 0.00 0.003,425.00
1,600.00 0.00 0.00 1,600.00 0.00 0.000.00 0.00 0.00 0.003,325.00

START NUDGE (2°/100ft BUR)
1,650.00 0.00 0.00 1,650.00 0.00 0.000.00 0.00 0.00 0.003,275.00

1,700.00 1.00 151.51 1,700.00 0.24 2.00-0.38 0.21 2.00 0.003,225.00
1,800.00 3.00 151.51 1,799.93 2.18 2.00-3.45 1.87 2.00 0.003,125.07
1,900.00 5.00 151.51 1,899.68 6.07 2.00-9.58 5.20 2.00 0.003,025.32
2,000.00 7.00 151.51 1,999.13 11.88 2.00-18.77 10.18 2.00 0.002,925.87
2,100.00 9.00 151.51 2,098.15 19.62 2.00-31.00 16.82 2.00 0.002,826.85

2,200.00 11.00 151.51 2,196.63 29.29 2.00-46.26 25.10 2.00 0.002,728.37
2,300.00 13.00 151.51 2,294.44 40.85 2.00-64.53 35.02 2.00 0.002,630.56
2,400.00 15.00 151.51 2,391.46 54.31 2.00-85.80 46.56 2.00 0.002,533.54

EOB TO 16.51° INC
2,475.72 16.51 151.51 2,464.33 65.76 2.00-103.87 56.37 2.00 0.002,460.67
2,500.00 16.51 151.51 2,487.61 69.60 0.00-109.94 59.66 0.00 0.002,437.39

2,600.00 16.51 151.51 2,583.49 85.41 0.00-134.92 73.22 0.00 0.002,341.51
2,700.00 16.51 151.51 2,679.36 101.23 0.00-159.90 86.77 0.00 0.002,245.64
2,800.00 16.51 151.51 2,775.24 117.05 0.00-184.89 100.33 0.00 0.002,149.76
2,900.00 16.51 151.51 2,871.11 132.86 0.00-209.87 113.89 0.00 0.002,053.89
3,000.00 16.51 151.51 2,966.99 148.68 0.00-234.86 127.45 0.00 0.001,958.01

3,100.00 16.51 151.51 3,062.86 164.49 0.00-259.84 141.00 0.00 0.001,862.14
3,200.00 16.51 151.51 3,158.74 180.31 0.00-284.82 154.56 0.00 0.001,766.26

Richard Sandstone
3,278.50 16.51 151.51 3,234.00 192.73 0.00-304.44 165.21 0.00 0.001,691.00
3,300.00 16.51 151.51 3,254.61 196.13 0.00-309.81 168.12 0.00 0.001,670.39
3,400.00 16.51 151.51 3,350.49 211.94 0.00-334.79 181.68 0.00 0.001,574.51

Parkman Sandstone
3,404.71 16.51 151.51 3,355.00 212.69 0.00-335.97 182.32 0.00 0.001,570.00
3,500.00 16.51 151.51 3,446.36 227.76 0.00-359.78 195.24 0.00 0.001,478.64
3,600.00 16.51 151.51 3,542.24 243.58 0.00-384.76 208.79 0.00 0.001,382.76
3,700.00 16.51 151.51 3,638.11 259.39 0.00-409.74 222.35 0.00 0.001,286.89
3,800.00 16.51 151.51 3,733.99 275.21 0.00-434.73 235.91 0.00 0.001,191.01

3,900.00 16.51 151.51 3,829.86 291.03 0.00-459.71 249.47 0.00 0.001,095.14

17/12/2017  8:45:11PM COMPASS 5000.1 Build 56 Page 3



Planning Report

Well SHULL FED 31-32-4HNLocal Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 4925.00usft (Original Well Elev)TVD Reference:MALLARD EXPLORATIONCompany:

KB-EST @ 4925.00usft (Original Well Elev)MD Reference:WELD COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:NE NW SEC. 31 T9N R59W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:SHULL FED 31-32-4HNWell:

ORIGINAL WELLBOREWellbore:
PROPOSAL #1Design:

MD
(usft)

Inc
(°)

Azi
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Planned Survey

TVD
(usft)

SS
(usft)

4,000.00 16.51 151.51 3,925.74 306.84 0.00-484.70 263.02 0.00 0.00999.26
4,100.00 16.51 151.51 4,021.61 322.66 0.00-509.68 276.58 0.00 0.00903.39

Sussex Sandstone
4,117.10 16.51 151.51 4,038.00 325.36 0.00-513.95 278.90 0.00 0.00887.00
4,200.00 16.51 151.51 4,117.49 338.47 0.00-534.66 290.14 0.00 0.00807.51

4,300.00 16.51 151.51 4,213.36 354.29 0.00-559.65 303.70 0.00 0.00711.64
4,400.00 16.51 151.51 4,309.23 370.11 0.00-584.63 317.26 0.00 0.00615.77
4,500.00 16.51 151.51 4,405.11 385.92 0.00-609.62 330.81 0.00 0.00519.89
4,600.00 16.51 151.51 4,500.98 401.74 0.00-634.60 344.37 0.00 0.00424.02

Shannon Sandstone
4,627.14 16.51 151.51 4,527.00 406.03 0.00-641.38 348.05 0.00 0.00398.00

4,700.00 16.51 151.51 4,596.86 417.56 0.00-659.58 357.93 0.00 0.00328.14
END OF TANGENT

4,712.36 16.51 151.51 4,608.71 419.51 0.00-662.67 359.60 0.00 0.00316.29
4,800.00 14.76 151.51 4,693.10 432.66 2.00-683.43 370.87 -2.00 0.00231.90
4,900.00 12.76 151.51 4,790.23 445.89 2.00-704.34 382.22 -2.00 0.00134.77
5,000.00 10.76 151.51 4,888.12 457.23 2.00-722.26 391.94 -2.00 0.0036.88

5,100.00 8.76 151.51 4,986.67 466.67 2.00-737.16 400.03 -2.00 0.00-61.67
5,200.00 6.76 151.51 5,085.75 474.18 2.00-749.03 406.47 -2.00 0.00-160.75
5,300.00 4.76 151.51 5,185.24 479.77 2.00-757.85 411.25 -2.00 0.00-260.24
5,400.00 2.76 151.51 5,285.02 483.42 2.00-763.62 414.38 -2.00 0.00-360.02
5,500.00 0.76 151.51 5,384.96 485.13 2.00-766.32 415.85 -2.00 0.00-459.96

EOD TO VERTICAL
5,538.08 0.00 0.00 5,423.04 485.27 2.00-766.54 415.97 -2.00 0.00-498.04
5,600.00 0.00 0.00 5,484.96 485.27 0.00-766.54 415.97 0.00 0.00-559.96

KOP (10°/100ft BUR)
5,638.08 0.00 0.00 5,523.04 485.27 0.00-766.54 415.97 0.00 0.00-598.04
5,700.00 6.19 89.78 5,584.84 488.59 10.00-766.53 419.31 10.00 0.00-659.84
5,800.00 16.19 89.78 5,682.82 507.89 10.00-766.45 438.70 10.00 0.00-757.82

5,900.00 26.19 89.78 5,775.94 543.82 10.00-766.31 474.80 10.00 0.00-850.94
6,000.00 36.19 89.78 5,861.37 595.31 10.00-766.12 526.53 10.00 0.00-936.37

Sharon Springs
6,079.40 44.13 89.78 5,922.00 646.24 10.00-765.92 577.69 10.00 0.00-997.00
6,100.00 46.19 89.78 5,936.53 660.78 10.00-765.86 592.30 10.00 0.00-1,011.53

Niobrara A Chalk
6,178.80 54.07 89.78 5,987.00 720.93 10.00-765.63 652.74 10.00 0.00-1,062.00

6,200.00 56.19 89.78 5,999.12 738.24 10.00-765.56 670.13 10.00 0.00-1,074.12
Niobrara A Chalk Base

6,233.63 59.56 89.78 6,017.00 766.58 10.00-765.45 698.61 10.00 0.00-1,092.00
6,300.00 66.19 89.78 6,047.24 825.34 10.00-765.23 757.64 10.00 0.00-1,122.24

Niobrara B1 Chalk Top
6,325.46 68.74 89.78 6,057.00 848.75 10.00-765.14 781.15 10.00 0.00-1,132.00

Niobrara B1 Chalk Base
6,378.79 74.07 89.78 6,074.00 899.04 10.00-764.94 831.68 10.00 0.00-1,149.00

6,400.00 76.19 89.78 6,079.44 919.44 10.00-764.86 852.18 10.00 0.00-1,154.44
6,500.00 86.19 89.78 6,094.74 1,017.68 10.00-764.48 950.87 10.00 0.00-1,169.74

HZ LP: 1705ft FNL & 2140ft FEL of Sec 31 - Niobrara B2 Chalk Top (Target)
6,538.08 90.00 89.78 6,096.00 1,055.55 10.00-764.34 988.92 10.00 0.00-1,171.00
6,600.00 90.00 89.78 6,096.00 1,117.18 0.00-764.10 1,050.85 0.00 0.00-1,171.00
6,700.00 90.00 89.78 6,096.00 1,216.71 0.00-763.72 1,150.84 0.00 0.00-1,171.00

6,800.00 90.00 89.78 6,096.00 1,316.25 0.00-763.33 1,250.84 0.00 0.00-1,171.00
6,900.00 90.00 89.78 6,096.00 1,415.78 0.00-762.95 1,350.84 0.00 0.00-1,171.00
7,000.00 90.00 89.78 6,096.00 1,515.31 0.00-762.56 1,450.84 0.00 0.00-1,171.00
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Planning Report

Well SHULL FED 31-32-4HNLocal Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 4925.00usft (Original Well Elev)TVD Reference:MALLARD EXPLORATIONCompany:

KB-EST @ 4925.00usft (Original Well Elev)MD Reference:WELD COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:NE NW SEC. 31 T9N R59W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:SHULL FED 31-32-4HNWell:

ORIGINAL WELLBOREWellbore:
PROPOSAL #1Design:

MD
(usft)

Inc
(°)

Azi
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Planned Survey

TVD
(usft)

SS
(usft)

7,100.00 90.00 89.78 6,096.00 1,614.84 0.00-762.18 1,550.84 0.00 0.00-1,171.00
7,200.00 90.00 89.78 6,096.00 1,714.38 0.00-761.80 1,650.84 0.00 0.00-1,171.00

7,300.00 90.00 89.78 6,096.00 1,813.91 0.00-761.41 1,750.84 0.00 0.00-1,171.00
7,400.00 90.00 89.78 6,096.00 1,913.44 0.00-761.03 1,850.84 0.00 0.00-1,171.00
7,500.00 90.00 89.78 6,096.00 2,012.97 0.00-760.65 1,950.84 0.00 0.00-1,171.00
7,600.00 90.00 89.78 6,096.00 2,112.51 0.00-760.26 2,050.84 0.00 0.00-1,171.00
7,700.00 90.00 89.78 6,096.00 2,212.04 0.00-759.88 2,150.84 0.00 0.00-1,171.00

7,800.00 90.00 89.78 6,096.00 2,311.57 0.00-759.50 2,250.84 0.00 0.00-1,171.00
7,900.00 90.00 89.78 6,096.00 2,411.11 0.00-759.12 2,350.84 0.00 0.00-1,171.00
8,000.00 90.00 89.78 6,096.00 2,510.64 0.00-758.73 2,450.84 0.00 0.00-1,171.00
8,100.00 90.00 89.78 6,096.00 2,610.17 0.00-758.35 2,550.83 0.00 0.00-1,171.00
8,200.00 90.00 89.78 6,096.00 2,709.70 0.00-757.97 2,650.83 0.00 0.00-1,171.00

8,300.00 90.00 89.78 6,096.00 2,809.24 0.00-757.58 2,750.83 0.00 0.00-1,171.00
8,400.00 90.00 89.78 6,096.00 2,908.77 0.00-757.20 2,850.83 0.00 0.00-1,171.00
8,500.00 90.00 89.78 6,096.00 3,008.30 0.00-756.82 2,950.83 0.00 0.00-1,171.00
8,600.00 90.00 89.78 6,096.00 3,107.84 0.00-756.44 3,050.83 0.00 0.00-1,171.00
8,700.00 90.00 89.78 6,096.00 3,207.37 0.00-756.06 3,150.83 0.00 0.00-1,171.00

8,800.00 90.00 89.78 6,096.00 3,306.90 0.00-755.67 3,250.83 0.00 0.00-1,171.00
8,900.00 90.00 89.78 6,096.00 3,406.43 0.00-755.29 3,350.83 0.00 0.00-1,171.00
9,000.00 90.00 89.78 6,096.00 3,505.97 0.00-754.91 3,450.83 0.00 0.00-1,171.00
9,100.00 90.00 89.78 6,096.00 3,605.50 0.00-754.53 3,550.83 0.00 0.00-1,171.00
9,200.00 90.00 89.78 6,096.00 3,705.03 0.00-754.15 3,650.83 0.00 0.00-1,171.00

9,300.00 90.00 89.78 6,096.00 3,804.57 0.00-753.77 3,750.83 0.00 0.00-1,171.00
9,400.00 90.00 89.78 6,096.00 3,904.10 0.00-753.38 3,850.83 0.00 0.00-1,171.00
9,500.00 90.00 89.78 6,096.00 4,003.63 0.00-753.00 3,950.82 0.00 0.00-1,171.00
9,600.00 90.00 89.78 6,096.00 4,103.16 0.00-752.62 4,050.82 0.00 0.00-1,171.00
9,700.00 90.00 89.78 6,096.00 4,202.70 0.00-752.24 4,150.82 0.00 0.00-1,171.00

9,800.00 90.00 89.78 6,096.00 4,302.23 0.00-751.86 4,250.82 0.00 0.00-1,171.00
9,900.00 90.00 89.78 6,096.00 4,401.76 0.00-751.48 4,350.82 0.00 0.00-1,171.00

10,000.00 90.00 89.78 6,096.00 4,501.30 0.00-751.10 4,450.82 0.00 0.00-1,171.00
10,100.00 90.00 89.78 6,096.00 4,600.83 0.00-750.72 4,550.82 0.00 0.00-1,171.00
10,200.00 90.00 89.78 6,096.00 4,700.36 0.00-750.34 4,650.82 0.00 0.00-1,171.00

10,300.00 90.00 89.78 6,096.00 4,799.90 0.00-749.96 4,750.82 0.00 0.00-1,171.00
10,400.00 90.00 89.78 6,096.00 4,899.43 0.00-749.58 4,850.82 0.00 0.00-1,171.00
10,500.00 90.00 89.78 6,096.00 4,998.96 0.00-749.20 4,950.82 0.00 0.00-1,171.00
10,600.00 90.00 89.78 6,096.00 5,098.49 0.00-748.82 5,050.82 0.00 0.00-1,171.00
10,700.00 90.00 89.78 6,096.00 5,198.03 0.00-748.44 5,150.82 0.00 0.00-1,171.00

10,800.00 90.00 89.78 6,096.00 5,297.56 0.00-748.06 5,250.82 0.00 0.00-1,171.00
10,900.00 90.00 89.78 6,096.00 5,397.09 0.00-747.68 5,350.81 0.00 0.00-1,171.00
11,000.00 90.00 89.78 6,096.00 5,496.63 0.00-747.30 5,450.81 0.00 0.00-1,171.00
11,100.00 90.00 89.78 6,096.00 5,596.16 0.00-746.92 5,550.81 0.00 0.00-1,171.00
11,200.00 90.00 89.78 6,096.00 5,695.69 0.00-746.54 5,650.81 0.00 0.00-1,171.00

11,300.00 90.00 89.78 6,096.00 5,795.23 0.00-746.16 5,750.81 0.00 0.00-1,171.00
11,400.00 90.00 89.78 6,096.00 5,894.76 0.00-745.78 5,850.81 0.00 0.00-1,171.00
11,500.00 90.00 89.78 6,096.00 5,994.29 0.00-745.40 5,950.81 0.00 0.00-1,171.00
11,600.00 90.00 89.78 6,096.00 6,093.83 0.00-745.02 6,050.81 0.00 0.00-1,171.00
11,700.00 90.00 89.78 6,096.00 6,193.36 0.00-744.64 6,150.81 0.00 0.00-1,171.00

11,800.00 90.00 89.78 6,096.00 6,292.89 0.00-744.26 6,250.81 0.00 0.00-1,171.00
11,900.00 90.00 89.78 6,096.00 6,392.43 0.00-743.88 6,350.81 0.00 0.00-1,171.00
12,000.00 90.00 89.78 6,096.00 6,491.96 0.00-743.51 6,450.81 0.00 0.00-1,171.00
12,100.00 90.00 89.78 6,096.00 6,591.49 0.00-743.13 6,550.81 0.00 0.00-1,171.00
12,200.00 90.00 89.78 6,096.00 6,691.02 0.00-742.75 6,650.80 0.00 0.00-1,171.00

12,300.00 90.00 89.78 6,096.00 6,790.56 0.00-742.37 6,750.80 0.00 0.00-1,171.00
12,400.00 90.00 89.78 6,096.00 6,890.09 0.00-741.99 6,850.80 0.00 0.00-1,171.00
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Planning Report

Well SHULL FED 31-32-4HNLocal Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 4925.00usft (Original Well Elev)TVD Reference:MALLARD EXPLORATIONCompany:

KB-EST @ 4925.00usft (Original Well Elev)MD Reference:WELD COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:NE NW SEC. 31 T9N R59W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:SHULL FED 31-32-4HNWell:

ORIGINAL WELLBOREWellbore:
PROPOSAL #1Design:

MD
(usft)

Inc
(°)

Azi
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Planned Survey

TVD
(usft)

SS
(usft)

12,500.00 90.00 89.78 6,096.00 6,989.62 0.00-741.61 6,950.80 0.00 0.00-1,171.00
12,600.00 90.00 89.78 6,096.00 7,089.16 0.00-741.24 7,050.80 0.00 0.00-1,171.00
12,700.00 90.00 89.78 6,096.00 7,188.69 0.00-740.86 7,150.80 0.00 0.00-1,171.00

12,800.00 90.00 89.78 6,096.00 7,288.22 0.00-740.48 7,250.80 0.00 0.00-1,171.00
12,900.00 90.00 89.78 6,096.00 7,387.76 0.00-740.10 7,350.80 0.00 0.00-1,171.00
13,000.00 90.00 89.78 6,096.00 7,487.29 0.00-739.72 7,450.80 0.00 0.00-1,171.00
13,100.00 90.00 89.78 6,096.00 7,586.82 0.00-739.35 7,550.80 0.00 0.00-1,171.00
13,200.00 90.00 89.78 6,096.00 7,686.36 0.00-738.97 7,650.80 0.00 0.00-1,171.00

13,300.00 90.00 89.78 6,096.00 7,785.89 0.00-738.59 7,750.80 0.00 0.00-1,171.00
13,400.00 90.00 89.78 6,096.00 7,885.42 0.00-738.21 7,850.80 0.00 0.00-1,171.00

BHL: 1705ft FNL & 460ft FEL of Sec 32
13,471.96 90.00 89.78 6,096.00 7,957.05 0.00-737.94 7,922.76 0.00 0.00-1,171.00

MD
(usft)

TVD
(usft)

Dip
Direction

(°)Name Lithology
Dip
(°)

Formations

508.00 508.00 Fox Hills Base

1,446.00 1,446.00 Pierre Shale Top

3,278.50 3,234.00 Richard Sandstone
3,404.71 3,355.00 Parkman Sandstone

4,117.10 4,038.00 Sussex Sandstone

4,627.14 4,527.00 Shannon Sandstone

6,079.40 5,922.00 Sharon Springs

6,178.80 5,987.00 Niobrara A Chalk
6,233.63 6,017.00 Niobrara A Chalk Base

6,325.46 6,057.00 Niobrara B1 Chalk Top

6,378.79 6,074.00 Niobrara B1 Chalk Base

6,538.08 6,096.00 Niobrara B2 Chalk Top (Target)

MD
(usft)

TVD
(usft)

+E/-W
(usft)

+N/-S
(usft)

Local Coordinates

Comment

Plan Annotations

0.00 0.00 0.00 0.00 SHL: 942ft FNL & 2148ft FWL of Sec 31
1,650.00 1,650.00 0.00 0.00 START NUDGE (2°/100ft BUR)
2,475.72 2,464.33 -103.87 56.37 EOB TO 16.51° INC
4,712.36 4,608.71 -662.67 359.60 END OF TANGENT
5,538.08 5,423.04 -766.54 415.97 EOD TO VERTICAL
5,638.08 5,523.04 -766.54 415.97 KOP (10°/100ft BUR)
6,538.08 6,096.00 -764.34 988.92 HZ LP: 1705ft FNL & 2140ft FEL of Sec 31

13,471.96 6,096.00 -737.94 7,922.76 BHL: 1705ft FNL & 460ft FEL of Sec 32
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