
17 December, 2017

Plan: PROPOSAL #1

WELD COUNTY, COLORADO (NAD 83)
SE NW SEC. 31  T9N R59W 6th P.M.
SHULL FED 31-32-8HC

ORIGINAL WELLBORE

 



Project: WELD COUNTY, COLORADO (NAD 83)
Site: SE NW SEC. 31 T9N R59W 6th P.M.
Well: SHULL FED 31-32-8HC

Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1

WELLBORE TARGET DETAILS (LAT/LONG)

Name TVD +N/-S +E/-W Latitude Longitude
KOP - SHULL FED 31-32-8HC 5717.04 -1568.96 448.48 40.704738 -104.021030
HZ LP - SHULL FED 31-32-8HC 6290.00 -1566.96 1021.43 40.704743 -104.018964
BHL - SHULL FED 31-32-8HC 6290.00 -1542.38 7951.57 40.704807 -103.993969

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: 1792ft FNL & 2129ft FWL of Sec 31

800.00 800.00 0.00 0.00 0.00 0.00 0.00 0.00 START NUDGE (2°/100ft BUR)
1991.09 2028.38 24.57 164.05 -249.36 71.28 117.46 259.35 EOB TO 24.57° INC
4425.95 4705.62 24.57 164.05 -1319.60 377.20 621.58 1372.45 END OF TANGENT
5617.04 5934.00 0.00 0.00 -1568.96 448.48 739.04 1631.80 EOD TO VERTICAL
5717.04 6034.00 0.00 0.00 -1568.96 448.48 739.04 1631.80 KOP (10°/100ft BUR)
6290.00 6934.00 90.00 89.80 -1566.96 1021.43 1301.12 2204.75 HZ LP: 2015ft FSL & 2140ft FEL of Sec 31
6290.00 13864.19 90.00 89.79 -1542.38 7951.57 8099.78 9134.94 BHL: 2015ft FSL & 460ft FEL of Sec 32
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FORMATION TOP DETAILS

TVDPath MDPath Formation
508.00 508.00 Fox Hills Base

1446.00 1451.60 Pierre Shale Top
3234.00 3395.02 Richard Sandstone
3355.00 3528.06 Parkman Sandstone
4038.00 4279.05 Sussex Sandstone
4527.00 4815.78 Shannon Sandstone
5922.00 6243.60 Sharon Springs
5987.00 6315.10 Niobrara A Chalk
6017.00 6349.69 Niobrara A Chalk Base
6057.00 6397.95 Niobrara B1 Chalk Top
6074.00 6419.37 Niobrara B1 Chalk Base
6131.00 6496.61 Niobrara B2 Chalk Base
6160.00 6540.34 Niobrara C Chalk Top
6193.00 6595.71 Niobrara C Chalk Base
6239.00 6690.43 Niobrara D Chalk Top
6265.00 6764.13 Ft. Hays
6290.00 6934.00 Codell (Target)

Azimuths to True North
Magnetic North: 7.78°

Magnetic Field
Strength: 52569.6snT

Dip Angle: 67.20°
Date: 17/12/2017

Model: IGRF2015

T
M

PROPOSED LOCAL COORDINATES:

SHL: 1792ft FNL & 2129ft FWL of Sec 31

HZ LP: 2015ft FSL & 2140ft FEL of Sec 31

BHL: 2015ft FSL & 460ft FEL of Sec 32
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Planning Report

Well SHULL FED 31-32-8HCLocal Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 4898.00usft (Original Well Elev)TVD Reference:MALLARD EXPLORATIONCompany:

KB-EST @ 4898.00usft (Original Well Elev)MD Reference:WELD COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:SE NW SEC. 31 T9N R59W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:SHULL FED 31-32-8HCWell:

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:

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

usft
Lat/Long usft

usft

°0.95Slot Radius: ft1.10000

1,504,605.23

3,409,502.77
0.00

40.709170
-104.022863

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

usft

+E/-W

+N/-S

Position Uncertainty

usft

usft

usftGround Level:

SHULL FED 31-32-8HC

1,504,560.31

3,409,563.13

4,878.00Wellhead Elevation: usft0.00

40.709044

-104.022648

-45.91

59.61

usft

usft

Wellbore

Declination
(°)

Field Strength
(nT)

Sample Date Dip Angle
(°)

ORIGINAL WELLBORE

Model NameMagnetics

IGRF2015 17/12/2017 7.78 67.20 52,570

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

100.980.000.000.00

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 -4,898.00
0.000.000.000.000.000.00800.000.000.00800.00 -4,098.00

164.050.002.002.0071.28-249.361,991.09164.0524.572,028.38 -2,906.91
0.000.000.000.00377.20-1,319.604,425.95164.0524.574,705.62 -472.05

180.000.00-2.002.00448.48-1,568.965,617.040.000.005,934.00 719.04
0.000.000.000.00448.48-1,568.965,717.040.000.006,034.00 KOP - SHULL FED 819.04
89.809.9810.0010.001,021.43-1,566.966,290.0089.8090.006,934.00 HZ LP - SHULL FED1,392.00
-79.820.000.000.007,951.57-1,542.386,290.0089.7990.0013,864.19 BHL - SHULL FED 1,392.00
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Planning Report

Well SHULL FED 31-32-8HCLocal Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 4898.00usft (Original Well Elev)TVD Reference:MALLARD EXPLORATIONCompany:

KB-EST @ 4898.00usft (Original Well Elev)MD Reference:WELD COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:SE NW SEC. 31 T9N R59W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:SHULL FED 31-32-8HCWell:

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: 1792ft FNL & 2129ft FWL of Sec 31
0.00 0.00 0.00 0.00 0.00 0.000.00 0.00 0.00 0.004,898.00

100.00 0.00 0.00 100.00 0.00 0.000.00 0.00 0.00 0.004,798.00
200.00 0.00 0.00 200.00 0.00 0.000.00 0.00 0.00 0.004,698.00
300.00 0.00 0.00 300.00 0.00 0.000.00 0.00 0.00 0.004,598.00
400.00 0.00 0.00 400.00 0.00 0.000.00 0.00 0.00 0.004,498.00

500.00 0.00 0.00 500.00 0.00 0.000.00 0.00 0.00 0.004,398.00
Fox Hills Base

508.00 0.00 0.00 508.00 0.00 0.000.00 0.00 0.00 0.004,390.00
600.00 0.00 0.00 600.00 0.00 0.000.00 0.00 0.00 0.004,298.00
700.00 0.00 0.00 700.00 0.00 0.000.00 0.00 0.00 0.004,198.00

START NUDGE (2°/100ft BUR)
800.00 0.00 0.00 800.00 0.00 0.000.00 0.00 0.00 0.004,098.00

900.00 2.00 164.05 899.98 0.79 2.00-1.68 0.48 2.00 0.003,998.02
1,000.00 4.00 164.05 999.84 3.16 2.00-6.71 1.92 2.00 0.003,898.16
1,100.00 6.00 164.05 1,099.45 7.11 2.00-15.09 4.31 2.00 0.003,798.55
1,200.00 8.00 164.05 1,198.70 12.63 2.00-26.81 7.66 2.00 0.003,699.30
1,300.00 10.00 164.05 1,297.47 19.71 2.00-41.85 11.96 2.00 0.003,600.53

1,400.00 12.00 164.05 1,395.62 28.35 2.00-60.19 17.21 2.00 0.003,502.38
Pierre Shale Top

1,451.60 13.03 164.05 1,446.00 33.42 2.00-70.94 20.28 2.00 0.003,452.00
1,500.00 14.00 164.05 1,493.06 38.54 2.00-81.82 23.39 2.00 0.003,404.94
1,600.00 16.00 164.05 1,589.64 50.26 2.00-106.70 30.50 2.00 0.003,308.36
1,700.00 18.00 164.05 1,685.27 63.50 2.00-134.81 38.54 2.00 0.003,212.73

1,800.00 20.00 164.05 1,779.82 78.25 2.00-166.11 47.48 2.00 0.003,118.18
1,900.00 22.00 164.05 1,873.17 94.48 2.00-200.57 57.33 2.00 0.003,024.83
2,000.00 24.00 164.05 1,965.21 112.17 2.00-238.14 68.07 2.00 0.002,932.79

EOB TO 24.57° INC
2,028.38 24.57 164.05 1,991.09 117.46 2.00-249.36 71.28 2.00 0.002,906.91
2,100.00 24.57 164.05 2,056.22 130.94 0.00-277.99 79.46 0.00 0.002,841.78

2,200.00 24.57 164.05 2,147.17 149.77 0.00-317.96 90.89 0.00 0.002,750.83
2,300.00 24.57 164.05 2,238.11 168.60 0.00-357.94 102.32 0.00 0.002,659.89
2,400.00 24.57 164.05 2,329.06 187.43 0.00-397.92 113.74 0.00 0.002,568.94
2,500.00 24.57 164.05 2,420.01 206.26 0.00-437.89 125.17 0.00 0.002,477.99
2,600.00 24.57 164.05 2,510.96 225.09 0.00-477.87 136.60 0.00 0.002,387.04

2,700.00 24.57 164.05 2,601.90 243.92 0.00-517.84 148.02 0.00 0.002,296.10
2,800.00 24.57 164.05 2,692.85 262.75 0.00-557.82 159.45 0.00 0.002,205.15
2,900.00 24.57 164.05 2,783.80 281.58 0.00-597.79 170.88 0.00 0.002,114.20
3,000.00 24.57 164.05 2,874.74 300.41 0.00-637.77 182.30 0.00 0.002,023.26
3,100.00 24.57 164.05 2,965.69 319.24 0.00-677.74 193.73 0.00 0.001,932.31

3,200.00 24.57 164.05 3,056.64 338.07 0.00-717.72 205.16 0.00 0.001,841.36
3,300.00 24.57 164.05 3,147.59 356.90 0.00-757.70 216.58 0.00 0.001,750.41

Richard Sandstone
3,395.02 24.57 164.05 3,234.00 374.79 0.00-795.68 227.44 0.00 0.001,664.00
3,400.00 24.57 164.05 3,238.53 375.73 0.00-797.67 228.01 0.00 0.001,659.47
3,500.00 24.57 164.05 3,329.48 394.56 0.00-837.65 239.44 0.00 0.001,568.52

Parkman Sandstone
3,528.06 24.57 164.05 3,355.00 399.85 0.00-848.86 242.64 0.00 0.001,543.00
3,600.00 24.57 164.05 3,420.43 413.39 0.00-877.62 250.86 0.00 0.001,477.57
3,700.00 24.57 164.05 3,511.37 432.22 0.00-917.60 262.29 0.00 0.001,386.63
3,800.00 24.57 164.05 3,602.32 451.05 0.00-957.57 273.72 0.00 0.001,295.68
3,900.00 24.57 164.05 3,693.27 469.88 0.00-997.55 285.15 0.00 0.001,204.73

4,000.00 24.57 164.05 3,784.21 488.71 0.00-1,037.53 296.57 0.00 0.001,113.79
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Planning Report

Well SHULL FED 31-32-8HCLocal Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 4898.00usft (Original Well Elev)TVD Reference:MALLARD EXPLORATIONCompany:

KB-EST @ 4898.00usft (Original Well Elev)MD Reference:WELD COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:SE NW SEC. 31 T9N R59W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:SHULL FED 31-32-8HCWell:

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)

4,100.00 24.57 164.05 3,875.16 507.54 0.00-1,077.50 308.00 0.00 0.001,022.84
4,200.00 24.57 164.05 3,966.11 526.37 0.00-1,117.48 319.43 0.00 0.00931.89

Sussex Sandstone
4,279.05 24.57 164.05 4,038.00 541.26 0.00-1,149.08 328.46 0.00 0.00860.00
4,300.00 24.57 164.05 4,057.06 545.20 0.00-1,157.45 330.85 0.00 0.00840.94

4,400.00 24.57 164.05 4,148.00 564.03 0.00-1,197.43 342.28 0.00 0.00750.00
4,500.00 24.57 164.05 4,238.95 582.86 0.00-1,237.40 353.71 0.00 0.00659.05
4,600.00 24.57 164.05 4,329.90 601.69 0.00-1,277.38 365.13 0.00 0.00568.10
4,700.00 24.57 164.05 4,420.84 620.52 0.00-1,317.35 376.56 0.00 0.00477.16

END OF TANGENT
4,705.62 24.57 164.05 4,425.95 621.58 0.00-1,319.60 377.20 0.00 0.00472.05

4,800.00 22.68 164.05 4,512.42 638.71 2.00-1,355.96 387.60 -2.00 0.00385.58
Shannon Sandstone

4,815.78 22.36 164.05 4,527.00 641.45 2.00-1,361.78 389.26 -2.00 0.00371.00
4,900.00 20.68 164.05 4,605.34 655.44 2.00-1,391.48 397.75 -2.00 0.00292.66
5,000.00 18.68 164.05 4,699.50 670.69 2.00-1,423.86 407.00 -2.00 0.00198.50
5,100.00 16.68 164.05 4,794.77 684.44 2.00-1,453.06 415.35 -2.00 0.00103.23

5,200.00 14.68 164.05 4,891.04 696.68 2.00-1,479.04 422.78 -2.00 0.006.96
5,300.00 12.68 164.05 4,988.20 707.39 2.00-1,501.78 429.28 -2.00 0.00-90.20
5,400.00 10.68 164.05 5,086.13 716.56 2.00-1,521.25 434.84 -2.00 0.00-188.13
5,500.00 8.68 164.05 5,184.70 724.18 2.00-1,537.41 439.46 -2.00 0.00-286.70
5,600.00 6.68 164.05 5,283.80 730.23 2.00-1,550.26 443.13 -2.00 0.00-385.80

5,700.00 4.68 164.05 5,383.30 734.71 2.00-1,559.78 445.85 -2.00 0.00-485.30
5,800.00 2.68 164.05 5,483.09 737.62 2.00-1,565.95 447.62 -2.00 0.00-585.09
5,900.00 0.68 164.05 5,583.04 738.95 2.00-1,568.77 448.42 -2.00 0.00-685.04

EOD TO VERTICAL
5,934.00 0.00 0.00 5,617.04 739.04 2.00-1,568.96 448.48 -2.00 0.00-719.04
6,000.00 0.00 0.00 5,683.04 739.04 0.00-1,568.96 448.48 0.00 0.00-785.04

KOP (10°/100ft BUR)
6,034.00 0.00 0.00 5,717.04 739.04 0.00-1,568.96 448.48 0.00 0.00-819.04
6,100.00 6.60 89.80 5,782.89 742.76 10.00-1,568.95 452.28 10.00 0.00-884.89
6,200.00 16.60 89.80 5,880.73 762.46 10.00-1,568.88 472.36 10.00 0.00-982.73

Sharon Springs
6,243.60 20.96 89.80 5,922.00 776.23 10.00-1,568.83 486.39 10.00 0.00-1,024.00
6,300.00 26.60 89.80 5,973.59 798.53 10.00-1,568.75 509.12 10.00 0.00-1,075.59

Niobrara A Chalk
6,315.10 28.11 89.80 5,987.00 805.34 10.00-1,568.72 516.06 10.00 0.00-1,089.00

Niobrara A Chalk Base
6,349.69 31.57 89.80 6,017.00 822.22 10.00-1,568.66 533.27 10.00 0.00-1,119.00

Niobrara B1 Chalk Top
6,397.95 36.39 89.80 6,057.00 848.67 10.00-1,568.57 560.23 10.00 0.00-1,159.00
6,400.00 36.60 89.80 6,058.65 849.87 10.00-1,568.57 561.46 10.00 0.00-1,160.65

Niobrara B1 Chalk Base
6,419.37 38.54 89.80 6,074.00 861.45 10.00-1,568.52 573.26 10.00 0.00-1,176.00

Niobrara B2 Chalk Base
6,496.61 46.26 89.80 6,131.00 912.51 10.00-1,568.34 625.31 10.00 0.00-1,233.00
6,500.00 46.60 89.80 6,133.34 914.92 10.00-1,568.33 627.76 10.00 0.00-1,235.34

Niobrara C Chalk Top
6,540.34 50.63 89.80 6,160.00 944.61 10.00-1,568.23 658.02 10.00 0.00-1,262.00

Niobrara C Chalk Base
6,595.71 56.17 89.80 6,193.00 988.20 10.00-1,568.07 702.46 10.00 0.00-1,295.00
6,600.00 56.60 89.80 6,195.37 991.71 10.00-1,568.06 706.03 10.00 0.00-1,297.37
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Planning Report

Well SHULL FED 31-32-8HCLocal Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 4898.00usft (Original Well Elev)TVD Reference:MALLARD EXPLORATIONCompany:

KB-EST @ 4898.00usft (Original Well Elev)MD Reference:WELD COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:SE NW SEC. 31 T9N R59W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:SHULL FED 31-32-8HCWell:

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)

Niobrara D Chalk Top
6,690.43 65.64 89.80 6,239.00 1,069.31 10.00-1,567.78 785.13 10.00 0.00-1,341.00
6,700.00 66.60 89.80 6,242.88 1,077.89 10.00-1,567.75 793.89 10.00 0.00-1,344.88

Ft. Hays
6,764.13 73.01 89.80 6,265.00 1,136.90 10.00-1,567.54 854.04 10.00 0.00-1,367.00
6,800.00 76.60 89.80 6,274.40 1,170.86 10.00-1,567.42 888.65 10.00 0.00-1,376.40
6,900.00 86.60 89.80 6,288.99 1,267.79 10.00-1,567.08 987.45 10.00 0.00-1,390.99

HZ LP: 2015ft FSL & 2140ft FEL of Sec 31 - Codell (Target)
6,934.00 90.00 89.80 6,290.00 1,301.12 10.00-1,566.96 1,021.43 10.00 0.00-1,392.00
7,000.00 90.00 89.80 6,290.00 1,365.87 0.00-1,566.73 1,087.43 0.00 0.00-1,392.00
7,100.00 90.00 89.80 6,290.00 1,463.98 0.00-1,566.38 1,187.43 0.00 0.00-1,392.00
7,200.00 90.00 89.80 6,290.00 1,562.08 0.00-1,566.03 1,287.43 0.00 0.00-1,392.00
7,300.00 90.00 89.80 6,290.00 1,660.18 0.00-1,565.68 1,387.43 0.00 0.00-1,392.00

7,400.00 90.00 89.80 6,290.00 1,758.29 0.00-1,565.33 1,487.43 0.00 0.00-1,392.00
7,500.00 90.00 89.80 6,290.00 1,856.39 0.00-1,564.98 1,587.43 0.00 0.00-1,392.00
7,600.00 90.00 89.80 6,290.01 1,954.49 0.00-1,564.63 1,687.43 0.00 0.00-1,392.01
7,700.00 90.00 89.80 6,290.01 2,052.59 0.00-1,564.27 1,787.43 0.00 0.00-1,392.01
7,800.00 90.00 89.80 6,290.01 2,150.70 0.00-1,563.92 1,887.43 0.00 0.00-1,392.01

7,900.00 90.00 89.80 6,290.01 2,248.80 0.00-1,563.57 1,987.43 0.00 0.00-1,392.01
8,000.00 90.00 89.80 6,290.01 2,346.90 0.00-1,563.22 2,087.43 0.00 0.00-1,392.01
8,100.00 90.00 89.80 6,290.01 2,445.01 0.00-1,562.87 2,187.43 0.00 0.00-1,392.01
8,200.00 90.00 89.80 6,290.01 2,543.11 0.00-1,562.52 2,287.42 0.00 0.00-1,392.01
8,300.00 90.00 89.80 6,290.01 2,641.21 0.00-1,562.17 2,387.42 0.00 0.00-1,392.01

8,400.00 90.00 89.80 6,290.01 2,739.31 0.00-1,561.82 2,487.42 0.00 0.00-1,392.01
8,500.00 90.00 89.80 6,290.01 2,837.42 0.00-1,561.46 2,587.42 0.00 0.00-1,392.01
8,600.00 90.00 89.80 6,290.01 2,935.52 0.00-1,561.11 2,687.42 0.00 0.00-1,392.01
8,700.00 90.00 89.80 6,290.01 3,033.62 0.00-1,560.76 2,787.42 0.00 0.00-1,392.01
8,800.00 90.00 89.80 6,290.01 3,131.72 0.00-1,560.41 2,887.42 0.00 0.00-1,392.01

8,900.00 90.00 89.80 6,290.01 3,229.83 0.00-1,560.06 2,987.42 0.00 0.00-1,392.01
9,000.00 90.00 89.80 6,290.01 3,327.93 0.00-1,559.70 3,087.42 0.00 0.00-1,392.01
9,100.00 90.00 89.80 6,290.01 3,426.03 0.00-1,559.35 3,187.42 0.00 0.00-1,392.01
9,200.00 90.00 89.80 6,290.01 3,524.13 0.00-1,559.00 3,287.42 0.00 0.00-1,392.01
9,300.00 90.00 89.80 6,290.01 3,622.24 0.00-1,558.64 3,387.42 0.00 0.00-1,392.01

9,400.00 90.00 89.80 6,290.01 3,720.34 0.00-1,558.29 3,487.42 0.00 0.00-1,392.01
9,500.00 90.00 89.80 6,290.01 3,818.44 0.00-1,557.94 3,587.42 0.00 0.00-1,392.01
9,600.00 90.00 89.80 6,290.02 3,916.54 0.00-1,557.58 3,687.42 0.00 0.00-1,392.02
9,700.00 90.00 89.80 6,290.02 4,014.65 0.00-1,557.23 3,787.42 0.00 0.00-1,392.02
9,800.00 90.00 89.80 6,290.02 4,112.75 0.00-1,556.88 3,887.41 0.00 0.00-1,392.02

9,900.00 90.00 89.80 6,290.02 4,210.85 0.00-1,556.52 3,987.41 0.00 0.00-1,392.02
10,000.00 90.00 89.80 6,290.02 4,308.95 0.00-1,556.17 4,087.41 0.00 0.00-1,392.02
10,100.00 90.00 89.80 6,290.02 4,407.05 0.00-1,555.82 4,187.41 0.00 0.00-1,392.02
10,200.00 90.00 89.80 6,290.02 4,505.16 0.00-1,555.46 4,287.41 0.00 0.00-1,392.02
10,300.00 90.00 89.80 6,290.02 4,603.26 0.00-1,555.11 4,387.41 0.00 0.00-1,392.02

10,400.00 90.00 89.80 6,290.02 4,701.36 0.00-1,554.75 4,487.41 0.00 0.00-1,392.02
10,500.00 90.00 89.80 6,290.02 4,799.46 0.00-1,554.40 4,587.41 0.00 0.00-1,392.02
10,600.00 90.00 89.80 6,290.02 4,897.56 0.00-1,554.04 4,687.41 0.00 0.00-1,392.02
10,700.00 90.00 89.80 6,290.02 4,995.67 0.00-1,553.69 4,787.41 0.00 0.00-1,392.02
10,800.00 90.00 89.80 6,290.02 5,093.77 0.00-1,553.33 4,887.41 0.00 0.00-1,392.02

10,900.00 90.00 89.80 6,290.02 5,191.87 0.00-1,552.98 4,987.41 0.00 0.00-1,392.02
11,000.00 90.00 89.80 6,290.02 5,289.97 0.00-1,552.62 5,087.41 0.00 0.00-1,392.02
11,100.00 90.00 89.80 6,290.02 5,388.07 0.00-1,552.27 5,187.41 0.00 0.00-1,392.02
11,200.00 90.00 89.80 6,290.02 5,486.18 0.00-1,551.91 5,287.41 0.00 0.00-1,392.02
11,300.00 90.00 89.80 6,290.01 5,584.28 0.00-1,551.55 5,387.41 0.00 0.00-1,392.01
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Planning Report

Well SHULL FED 31-32-8HCLocal Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 4898.00usft (Original Well Elev)TVD Reference:MALLARD EXPLORATIONCompany:

KB-EST @ 4898.00usft (Original Well Elev)MD Reference:WELD COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:SE NW SEC. 31 T9N R59W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:SHULL FED 31-32-8HCWell:

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)

11,400.00 90.00 89.80 6,290.01 5,682.38 0.00-1,551.20 5,487.40 0.00 0.00-1,392.01
11,500.00 90.00 89.80 6,290.01 5,780.48 0.00-1,550.84 5,587.40 0.00 0.00-1,392.01
11,600.00 90.00 89.80 6,290.01 5,878.58 0.00-1,550.48 5,687.40 0.00 0.00-1,392.01
11,700.00 90.00 89.80 6,290.01 5,976.69 0.00-1,550.13 5,787.40 0.00 0.00-1,392.01
11,800.00 90.00 89.80 6,290.01 6,074.79 0.00-1,549.77 5,887.40 0.00 0.00-1,392.01

11,900.00 90.00 89.80 6,290.01 6,172.89 0.00-1,549.41 5,987.40 0.00 0.00-1,392.01
12,000.00 90.00 89.80 6,290.01 6,270.99 0.00-1,549.06 6,087.40 0.00 0.00-1,392.01
12,100.00 90.00 89.80 6,290.01 6,369.09 0.00-1,548.70 6,187.40 0.00 0.00-1,392.01
12,200.00 90.00 89.80 6,290.01 6,467.19 0.00-1,548.34 6,287.40 0.00 0.00-1,392.01
12,300.00 90.00 89.80 6,290.01 6,565.29 0.00-1,547.99 6,387.40 0.00 0.00-1,392.01

12,400.00 90.00 89.80 6,290.01 6,663.40 0.00-1,547.63 6,487.40 0.00 0.00-1,392.01
12,500.00 90.00 89.79 6,290.01 6,761.50 0.00-1,547.27 6,587.40 0.00 0.00-1,392.01
12,600.00 90.00 89.79 6,290.01 6,859.60 0.00-1,546.91 6,687.40 0.00 0.00-1,392.01
12,700.00 90.00 89.79 6,290.01 6,957.70 0.00-1,546.55 6,787.40 0.00 0.00-1,392.01
12,800.00 90.00 89.79 6,290.01 7,055.80 0.00-1,546.20 6,887.40 0.00 0.00-1,392.01

12,900.00 90.00 89.79 6,290.01 7,153.90 0.00-1,545.84 6,987.39 0.00 0.00-1,392.01
13,000.00 90.00 89.79 6,290.01 7,252.00 0.00-1,545.48 7,087.39 0.00 0.00-1,392.01
13,100.00 90.00 89.79 6,290.01 7,350.11 0.00-1,545.12 7,187.39 0.00 0.00-1,392.01
13,200.00 90.00 89.79 6,290.01 7,448.21 0.00-1,544.76 7,287.39 0.00 0.00-1,392.01
13,300.00 90.00 89.79 6,290.00 7,546.31 0.00-1,544.40 7,387.39 0.00 0.00-1,392.00

13,400.00 90.00 89.79 6,290.00 7,644.41 0.00-1,544.04 7,487.39 0.00 0.00-1,392.00
13,500.00 90.00 89.79 6,290.00 7,742.51 0.00-1,543.68 7,587.39 0.00 0.00-1,392.00
13,600.00 90.00 89.79 6,290.00 7,840.61 0.00-1,543.33 7,687.39 0.00 0.00-1,392.00
13,700.00 90.00 89.79 6,290.00 7,938.71 0.00-1,542.97 7,787.39 0.00 0.00-1,392.00
13,800.00 90.00 89.79 6,290.00 8,036.81 0.00-1,542.61 7,887.39 0.00 0.00-1,392.00

BHL: 2015ft FSL & 460ft FEL of Sec 32
13,864.19 90.00 89.79 6,290.00 8,099.78 0.00-1,542.38 7,951.57 0.00 0.00-1,392.00

MD
(usft)

TVD
(usft)

Dip
Direction

(°)Name Lithology
Dip
(°)

Formations

508.00 508.00 Fox Hills Base

1,451.60 1,446.00 Pierre Shale Top
3,395.02 3,234.00 Richard Sandstone

3,528.06 3,355.00 Parkman Sandstone

4,279.05 4,038.00 Sussex Sandstone

4,815.78 4,527.00 Shannon Sandstone

6,243.60 5,922.00 Sharon Springs

6,315.10 5,987.00 Niobrara A Chalk
6,349.69 6,017.00 Niobrara A Chalk Base

6,397.95 6,057.00 Niobrara B1 Chalk Top

6,419.37 6,074.00 Niobrara B1 Chalk Base

6,496.61 6,131.00 Niobrara B2 Chalk Base

6,540.34 6,160.00 Niobrara C Chalk Top

6,595.71 6,193.00 Niobrara C Chalk Base
6,690.43 6,239.00 Niobrara D Chalk Top

6,764.13 6,265.00 Ft. Hays

6,934.00 6,290.00 Codell (Target)
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Planning Report

Well SHULL FED 31-32-8HCLocal Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 4898.00usft (Original Well Elev)TVD Reference:MALLARD EXPLORATIONCompany:

KB-EST @ 4898.00usft (Original Well Elev)MD Reference:WELD COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:SE NW SEC. 31 T9N R59W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:SHULL FED 31-32-8HCWell:

ORIGINAL WELLBOREWellbore:
PROPOSAL #1Design:

MD
(usft)

TVD
(usft)

+E/-W
(usft)

+N/-S
(usft)

Local Coordinates

Comment

Plan Annotations

0.00 0.00 0.00 0.00 SHL: 1792ft FNL & 2129ft FWL of Sec 31
800.00 800.00 0.00 0.00 START NUDGE (2°/100ft BUR)

2,028.38 1,991.09 -249.36 71.28 EOB TO 24.57° INC
4,705.62 4,425.95 -1,319.60 377.20 END OF TANGENT
5,934.00 5,617.04 -1,568.96 448.48 EOD TO VERTICAL
6,034.00 5,717.04 -1,568.96 448.48 KOP (10°/100ft BUR)
6,934.00 6,290.00 -1,566.96 1,021.43 HZ LP: 2015ft FSL & 2140ft FEL of Sec 31

13,864.19 6,290.00 -1,542.38 7,951.57 BHL: 2015ft FSL & 460ft FEL of Sec 32
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