MALLARD EXPLORATION

WELD COUNTY, COLORADO (NAD 83)
SE SW SEC. 31T9N R59W 6th P.M.
SHULL FED 31-32-3HN

ORIGINAL WELLBORE
23 July, 2019

Plan: PROPOSAL #2
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MALLARD

EXPLORATIOMN

Project: WELD COUNTY, COLORADO (NAD 83)

Site: SE SW SEC. 31 T9N R59W 6th P.M.

Well: SHULL FED 31-32-3HN
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #2

Azimuths to True North

ANNOTATIONS
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/\ Magnetic North: 7.61°

Magnetic Field

Strength: 52383.4snT

Dip Angle: 67.15°

Date: 22/07/2019

Model: IGRF2015

FORMATION TOP DETAILS

TVDPath MDPath Formation
479.00 480.11 Fox Hills Base
1496.00 1553.96 Pierre Shale Top
3299.00 3538.78 Richard Sandstone
3434.00 3687.39 Parkman Sandstone
4121.00 4443.67 Sussex Sandstone
4588.00 4957.77 Shannon Sandstone
5357.00 5804.32 TeePee Buttes
5968.00 6503.90 Sharon Springs
6007.00 6560.99 Niobrara Top
6037.00 6609.00 Niobrara A Chalk
6061.00 6651.05 Niobrara A Chalk Base
6099.00 6728.08 Niobrara B1 Chalk Top
6118.00 6774.65 Niobrara B1 Chalk Base
6146.00 6865.96 Niobrara B2 Chalk Target Top
6164.00 7016.6MNiobrara B2 Chalk Target Center
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PROPOSED LOCAL COORDINATES:

SHL: 1269ft FSL & 1952ft FWL of Sec 31

HZ LP: 1665ft FNL & 2173ft FEL of Sec 31

BHL: 1665ft FNL & 460ft FEL of Sec 32

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: 1269ft FSL & 1952ft FWL of Sec 31
100.00  100.00 0.00 0.00 0.00 0.00 0.00 0.00 START NUDGE (2°/100ft BUR)
1297.82 1335.79  24.72  14.68 253.86  66.52 137.03 262.43 EOB TO 24.72° INC
5696.78 6178.36  24.72  14.68 2212.49 579.77 1194.25 2287.19 KOP (10°/100ft DGLG)
6164.00 7016.64  90.00  89.78 2422.47 1148.62 1799.50 2923.45 LP: 1665ft FNL & 2173ft FEL of Sec 31
6164.00 13983.23  90.00  89.78 2448.93 8115.15 8476.61 9890.04 BHL: 1665ft FNL & 460ft FEL of Sec 32
WELLBORE TARGET DETAILS (LAT/LONG)
Name TVD +N/-S +E/-W Latitude Longitude
LP - SHULL FED 31-32-3HN (P2) 6164.00 2422.47 1148.62 40.709390 -104.019137
BHL - SHULL FED 31-32-3HN (P2) 6164.00 2448.93 8115.16 40.709459 -103.994009
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MALLARD

Database: Database 1 Local Co-ordinate Reference:  Well SHULL FED 31-32-3HN
Company: MALLARD EXPLORATION TVD Reference: KB 25' @ 4902.00usft
Project: WELD COUNTY, COLORADO (NAD 83) MD Reference: KB 25' @ 4902.00usft
Site: SE SW SEC. 31 T9N R59W 6th P.M. North Reference: True
Well: SHULL FED 31-32-3HN Survey Calculation Method: Minimum Curvature
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #2
Project WELD COUNTY, COLORADO (NAD 83)
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: Colorado Northern Zone Using geodetic scale factor
Site SE SW SEC. 31 T9N R59W 6th P.M.
Site Position: Northing: 1,501,513.53ysft  Latitude: 40.700697
From: Lat/Long Easting: 3,409,242.57usft  Longitude: -104.023987
Position Uncertainty: 0.00 usft Slot Radius: 1.10ft Grid Convergence: 0.95 °
Well SHULL FED 31-32-3HN
Well Position +N/-S 744.68 usft Northing: 1,502,261.36 usf Latitude: 40.702741
+E/-W 196.03 usft Easting: 3,409,426.18 usfi Longitude: -104.023280
Position Uncertainty 0.00 usft Wellhead Elevation: usf Ground Level: 4,877.00 usft
Wellbore ORIGINAL WELLBORE
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
©) ) (nT)
IGRF2015 22/07/2019 7.61 67.15 52,383
Design PROPOSAL #2
Audit Notes:
Version: Phase: PROTOTYPE Tie On Depth: 0.00
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(usft) (usft) (usft) ©)
5.00 0.00 0.00 73.21
Plan Sections
Dogleg Build Turn
MD Inc Azi Vertical SS +N/-S +E/-W Rate Rate Rate TEO
(usft) ©) ©) Depth (usft) (usft) (usfty ~ (7/100usf (°/100usf (°/100usf ©) Target
0.00 0.00 0.00 0.00 -4,902.00 0.00 0.00 0.00 0.00 0.00 0.00
100.00 0.00 0.00 100.00 -4,802.00 0.00 0.00 0.00 0.00 0.00 0.00
1,335.79 24.72 14.68 1,297.81 -3,604.19 253.86 66.52 2.00 2.00 0.00 14.68
6,178.36 24.72 14.68 5,696.78 794.78 2,212.49 579.77 0.00 0.00 0.00 0.00
7,016.64 90.00 89.78 6,164.00 1,262.00 2,422.47 1,148.62  10.00 7.79 8.96 76.41 LP-SHULL FED 3:
13,983.23  90.00 89.78 6,164.00 1,262.00 2,448.92 8,115.16 0.00 0.00 0.00 0.00 BHL - SHULL FED
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MALLARD

Planning Report

Database: Database 1 Local Co-ordinate Reference: = Well SHULL FED 31-32-3HN
Company: MALLARD EXPLORATION TVD Reference: KB 25' @ 4902.00usft
Project: WELD COUNTY, COLORADO (NAD 83) MD Reference: KB 25' @ 4902.00usft

Site: SE SW SEC. 31 T9N R59W 6th P.M. North Reference: True

Well: SHULL FED 31-32-3HN Survey Calculation Method: Minimum Curvature
Wellbore: ORIGINAL WELLBORE

Design: PROPOSAL #2

Planned Survey

Vertical Dogleg Build Turn
MD Inc Azi TVD SS +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
SHL: 1269ft FSL & 1952ft FWL of Sec 31
0.00 0.00 0.00 0.00 4,902.00 0.00 0.00 0.00 0.00 0.00 0.00
START NUDGE (2°/100ft BUR)
100.00 0.00 0.00 100.00 4,802.00 0.00 0.00 0.00 0.00 0.00 0.00
200.00 2.00 14.68 199.98 4,702.02 1.69 0.44 0.91 2.00 2.00 0.00
300.00 4.00 14.68 299.84 4,602.16 6.75 1.77 3.64 2.00 2.00 0.00
400.00 6.00 14.68 399.45 4,502.55 15.18 3.98 8.19 2.00 2.00 0.00
Fox Hills Base
480.11 7.60 14.68 479.00 4,423.00 24.36 6.38 13.15 2.00 2.00 0.00
500.00 8.00 14.68 498.70 4,403.30 26.97 7.07 14.56 2.00 2.00 0.00
600.00 10.00 14.68 597.47 4,304.53 42.10 11.03 22.73 2.00 2.00 0.00
700.00 12.00 14.68 695.62 4,206.38 60.56 15.87 32.69 2.00 2.00 0.00
800.00 14.00 14.68 793.06 4,108.94 82.32 21.57 44.43 2.00 2.00 0.00
900.00 16.00 14.68 889.64 4,012.36 107.35 28.13 57.95 2.00 2.00 0.00
1,000.00 18.00 14.68 985.27 3,916.73 135.63 35.54 73.21 2.00 2.00 0.00
1,100.00 20.00 14.68 1,079.82 3,822.18 167.13 43.79 90.21 2.00 2.00 0.00
1,200.00 22.00 14.68 1,173.17 3,728.83 201.79 52.88 108.92 2.00 2.00 0.00
1,300.00 24.00 14.68 1,265.21 3,636.79 239.58 62.78 129.32 2.00 2.00 0.00
EOB TO 24.72° INC
1,335.79 24.72 14.68 1,297.82 3,604.18 253.86 66.52 137.03 2.00 2.00 0.00
1,400.00 24.72 14.68 1,356.15 3,5645.85 279.83 73.33 151.05 0.00 0.00 0.00
1,500.00 24.72 14.68 1,446.99 3,455.01 320.28 83.93 172.88 0.00 0.00 0.00
Pierre Shale Top
1,553.96 24.72 14.68 1,496.00 3,406.00 342.10 89.65 184.66 0.00 0.00 0.00
1,600.00 24.72 14.68 1,537.83 3,364.17 360.73 94.53 194.71 0.00 0.00 0.00
1,700.00 24.72 14.68 1,628.66 3,273.34 401.17 105.13 216.54 0.00 0.00 0.00
1,800.00 24.72 14.68 1,719.50 3,182.50 441.62 115.72 238.37 0.00 0.00 0.00
1,900.00 24.72 14.68 1,810.34 3,091.66 482.06 126.32 260.21 0.00 0.00 0.00
2,000.00 24.72 14.68 1,901.18 3,000.82 522.51 136.92 282.04 0.00 0.00 0.00
2,100.00 24.72 14.68 1,992.02 2,909.98 562.96 147.52 303.87 0.00 0.00 0.00
2,200.00 24.72 14.68 2,082.86 2,819.14 603.40 158.12 325.70 0.00 0.00 0.00
2,300.00 24.72 14.68 2,173.70 2,728.30 643.85 168.72 347.53 0.00 0.00 0.00
2,400.00 24.72 14.68 2,264.54 2,637.46 684.29 179.32 369.36 0.00 0.00 0.00
2,500.00 24.72 14.68 2,355.38 2,546.62 724.74 189.91 391.20 0.00 0.00 0.00
2,600.00 24.72 14.68 2,446.22 2,455.78 765.19 200.51 413.03 0.00 0.00 0.00
2,700.00 24.72 14.68 2,537.06 2,364.94 805.63 211.11 434.86 0.00 0.00 0.00
2,800.00 24.72 14.68 2,627.90 2,274.10 846.08 221.71 456.69 0.00 0.00 0.00
2,900.00 24.72 14.68 2,718.74 2,183.26 886.52 232.31 478.52 0.00 0.00 0.00
3,000.00 24.72 14.68 2,809.58 2,092.42 926.97 24291 500.35 0.00 0.00 0.00
3,100.00 24.72 14.68 2,900.42 2,001.58 967.42 253.51 522.19 0.00 0.00 0.00
3,200.00 24.72 14.68 2,991.26 1,910.74 1,007.86 264.11 544.02 0.00 0.00 0.00
3,300.00 24.72 14.68 3,082.09 1,819.91 1,048.31 274.70 565.85 0.00 0.00 0.00
3,400.00 24.72 14.68 3,172.93 1,729.07 1,088.75 285.30 587.68 0.00 0.00 0.00
3,500.00 24.72 14.68 3,263.77 1,638.23 1,129.20 295.90 609.51 0.00 0.00 0.00
Richard Sandstone
3,5638.78 24.72 14.68 3,299.00 1,603.00 1,144.88 300.01 617.98 0.00 0.00 0.00
3,600.00 24.72 14.68 3,354.61 1,547.39 1,169.65 306.50 631.35 0.00 0.00 0.00
Parkman Sandstone
3,687.39 24.72 14.68 3,434.00 1,468.00 1,204.99 315.76 650.42 0.00 0.00 0.00
3,700.00 24.72 14.68 3,445.45 1,456.55 1,210.09 317.10 653.18 0.00 0.00 0.00
3,800.00 24.72 14.68 3,536.29 1,365.71 1,250.54 327.70 675.01 0.00 0.00 0.00
3,900.00 24.72 14.68 3,627.13 1,274.87 1,290.98 338.30 696.84 0.00 0.00 0.00
4,000.00 24.72 14.68 3,717.97 1,184.03 1,331.43 348.90 718.67 0.00 0.00 0.00
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MALLARD

Database: Database 1
Company: MALLARD EXPLORATION
Project: WELD COUNTY, COLORADO (NAD 83)
Site: SE SW SEC. 31 T9N R59W 6th P.M.
Well: SHULL FED 31-32-3HN
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #2
Planned Survey
MD Inc Azi TVD SS
(usft) ©) ©) (usft) (usft)
4,100.00 24.72 14.68 3,808.81 1,093.19
4,200.00 24.72 14.68 3,899.65 1,002.35
4,300.00 24.72 14.68 3,990.49 911.51
4,400.00 24.72 14.68 4,081.33 820.67
Sussex Sandstone
4,443.67 24.72 14.68 4,121.00 781.00
4,500.00 24.72 14.68 4,172.17 729.83
4,600.00 24.72 14.68 4,263.01 638.99
4,700.00 24.72 14.68 4,353.85 548.15
4,800.00 24.72 14.68 4,444.68 457.32
4,900.00 24.72 14.68 4,535.52 366.48
Shannon Sandstone
4,957.77 24.72 14.68 4,588.00 314.00
5,000.00 24.72 14.68 4,626.36 275.64
5,100.00 24.72 14.68 4,717.20 184.80
5,200.00 24.72 14.68 4,808.04 93.96
5,300.00 24.72 14.68 4,898.88 3.12
5,400.00 24.72 14.68 4,989.72 -87.72
5,500.00 24.72 14.68 5,080.56 -178.56
5,600.00 24.72 14.68 5,171.40 -269.40
5,700.00 24.72 14.68 5,262.24 -360.24
5,800.00 24.72 14.68 5,353.08 -451.08
TeePee Buttes
5,804.32 24.72 14.68 5,357.00 -455.00
5,900.00 24.72 14.68 5,443.92 -541.92
6,000.00 24.72 14.68 5,534.76 -632.76
6,100.00 24.72 14.68 5,625.60 -723.60
KOP (10°/100ft DGLG)
6,178.36 24.72 14.68 5,696.78 -794.78
6,200.00 25.31 19.61 5,716.39 -814.39
6,300.00 29.85 38.98 5,805.18 -903.18
6,400.00 36.47 52.78 5,888.97 -986.97
6,500.00 44.22 62.58 5,965.21 -1,063.21
Sharon Springs
6,503.90 44.54 62.91 5,968.00 -1,066.00
Niobrara Top
6,560.99 49.28 67.27 6,007.00 -1,105.00
6,600.00 52.60 69.90 6,031.58 -1,129.58
Niobrara A Chalk
6,609.00 53.37 70.47 6,037.00 -1,135.00
Niobrara A Chalk Base
6,651.05 57.03 73.01 6,061.00 -1,159.00
6,700.00 61.34 75.71 6,086.07 -1,184.07
Niobrara B1 Chalk Top
6,728.08 63.84 77.16 6,099.00 -1,197.00
Niobrara B1 Chalk Base
6,774.65 68.01 79.43 6,118.00 -1,216.00
6,800.00 70.29 80.61 6,127.02 -1,225.02
Niobrara B2 Chalk Target Top
6,865.96 76.26 83.54 6,146.00 -1,244.00
6,900.00 79.36 84.99 6,153.19 -1,251.19
7,000.00 88.48 89.11 6,163.78 -1,261.78

Local Co-ordinate Reference:
TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:

Well SHULL FED 31-32-3HN
KB 25' @ 4902.00usft

KB 25' @ 4902.00usft

True

Minimum Curvature

Vertical Dogleg Build Turn
+N/-S +E/-W Section Rate Rate Rate
(usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)

1,371.88 359.49 740.50 0.00 0.00 0.00
1,412.32 370.09 762.34 0.00 0.00 0.00
1,452.77 380.69 784.17 0.00 0.00 0.00
1,493.21 391.29 806.00 0.00 0.00 0.00
1,510.88 395.92 815.53 0.00 0.00 0.00
1,533.66 401.89 827.83 0.00 0.00 0.00
1,574.11 412.49 849.66 0.00 0.00 0.00
1,614.55 423.09 871.49 0.00 0.00 0.00
1,655.00 433.68 893.33 0.00 0.00 0.00
1,695.44 444.28 915.16 0.00 0.00 0.00
1,718.81 450.41 927.77 0.00 0.00 0.00
1,735.89 454.88 936.99 0.00 0.00 0.00
1,776.34 465.48 958.82 0.00 0.00 0.00
1,816.78 476.08 980.65 0.00 0.00 0.00
1,857.23 486.68 1,002.48 0.00 0.00 0.00
1,897.67 497.28 1,024.32 0.00 0.00 0.00
1,938.12 507.88 1,046.15 0.00 0.00 0.00
1,978.57 518.47 1,067.98 0.00 0.00 0.00
2,019.01 529.07 1,089.81 0.00 0.00 0.00
2,059.46 539.67 1,111.64 0.00 0.00 0.00
2,061.20 540.13 1,112.59 0.00 0.00 0.00
2,099.90 550.27 1,133.47 0.00 0.00 0.00
2,140.35 560.87 1,155.31 0.00 0.00 0.00
2,180.80 571.47 1,177.14 0.00 0.00 0.00
2,212.49 579.77 1,194.25 0.00 0.00 0.00
2,221.22 582.47 1,199.35 10.00 2.73 22.76
2,260.81 605.36 1,232.70 10.00 4.55 19.37
2,298.22 644.78 1,281.25 10.00 6.61 13.80
2,332.34 699.53 1,343.53 10.00 7.75 9.80
2,333.59 701.96 1,346.21 10.00 8.14 8.31
2,351.08 739.77 1,387.46 10.00 8.30 7.64
2,362.13 767.96 1,417.64 10.00 8.52 6.75
2,364.56 774.72 1,424.82 10.00 8.61 6.37
2,375.36 807.51 1,459.33 10.00 8.69 6.03
2,386.67 847.98 1,501.34 10.00 8.81 5.52
2,392.51 872.21 1,526.23 10.00 8.89 5.16
2,401.12 913.84 1,568.56 10.00 8.95 4.88
2,405.22 937.17 1,592.08 10.00 9.00 4.65
2,413.90 999.70 1,654.45 10.00 9.05 4.44
2,417.22 1,032.80 1,687.10 10.00 9.09 4.26
2,422.31 1,131.98 1,783.52 10.00 9.12 4.12
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MALLARD

Planning Report

Database: Database 1 Local Co-ordinate Reference: = Well SHULL FED 31-32-3HN
Company: MALLARD EXPLORATION TVD Reference: KB 25' @ 4902.00usft
Project: WELD COUNTY, COLORADO (NAD 83) MD Reference: KB 25' @ 4902.00usft

Site: SE SW SEC. 31 T9N R59W 6th P.M. North Reference: True

Well: SHULL FED 31-32-3HN Survey Calculation Method: Minimum Curvature
Wellbore: ORIGINAL WELLBORE

Design: PROPOSAL #2

Planned Survey

Vertical Dogleg Build Turn
MD Inc Azi TVD SS +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
LP: 1665ft FNL & 2173ft FEL of Sec 31 - Niobrara B2 Chalk Target Center

7,016.64 90.00 89.78 6,164.00 -1,262.00 2,422.47 1,148.62 1,799.50 10.00 9.14 4.07
7,100.00 90.00 89.78 6,164.00 -1,262.00 2,422.79 1,231.98  1,879.39 0.00 0.00 0.00
7,200.00 90.00 89.78 6,164.00 -1,262.00 2,423.17 1,331.98 1,975.24 0.00 0.00 0.00
7,300.00 90.00 89.78 6,164.00 -1,262.00 2,423.55 1,431.97  2,071.08 0.00 0.00 0.00
7,400.00 90.00 89.78 6,164.00 -1,262.00 2,423.93 1,531.97  2,166.93 0.00 0.00 0.00
7,500.00 90.00 89.78 6,164.00 -1,262.00 2,424.31 1,631.97  2,262.77 0.00 0.00 0.00
7,600.00 90.00 89.78 6,164.00 -1,262.00 2,424.69 1,731.97  2,358.62 0.00 0.00 0.00
7,700.00 90.00 89.78 6,164.00 -1,262.00 2,425.07 1,831.97  2,454.46 0.00 0.00 0.00
7,800.00 90.00 89.78 6,164.00 -1,262.00 2,425.45 1,931.97  2,550.31 0.00 0.00 0.00
7,900.00 90.00 89.78 6,164.00 -1,262.00 2,425.83 2,031.97 2,646.15 0.00 0.00 0.00
8,000.00 90.00 89.78 6,164.00 -1,262.00 2,426.20 2,131.97  2,742.00 0.00 0.00 0.00
8,100.00 90.00 89.78 6,164.00 -1,262.00 2,426.58 2,231.97 2,837.84 0.00 0.00 0.00
8,200.00 90.00 89.78 6,164.00 -1,262.00 2,426.96 2,331.97  2,933.69 0.00 0.00 0.00
8,300.00 90.00 89.78 6,164.00 -1,262.00 2,427.34 2,431.97  3,029.53 0.00 0.00 0.00
8,400.00 90.00 89.78 6,164.00 -1,262.00 2,427.72 2,631.97  3,125.38 0.00 0.00 0.00
8,500.00 90.00 89.78 6,164.00 -1,262.00 2,428.10 2,631.97  3,221.22 0.00 0.00 0.00
8,600.00 90.00 89.78 6,164.00 -1,262.00 2,428.48 2,731.97  3,317.07 0.00 0.00 0.00
8,700.00 90.00 89.78 6,164.00 -1,262.00 2,428.86 2,831.96  3,412.91 0.00 0.00 0.00
8,800.00 90.00 89.78 6,164.00 -1,262.00 2,429.24 2,931.96 3,508.76 0.00 0.00 0.00
8,900.00 90.00 89.78 6,164.00 -1,262.00 2,429.62 3,031.96  3,604.60 0.00 0.00 0.00
9,000.00 90.00 89.78 6,164.00 -1,262.00 2,430.00 3,131.96 3,700.45 0.00 0.00 0.00
9,100.00 90.00 89.78 6,164.00 -1,262.00 2,430.38 3,231.96  3,796.29 0.00 0.00 0.00
9,200.00 90.00 89.78 6,164.00 -1,262.00 2,430.76 3,331.96 3,892.14 0.00 0.00 0.00
9,300.00 90.00 89.78 6,164.00 -1,262.00 2,431.14 3,431.96  3,987.98 0.00 0.00 0.00
9,400.00 90.00 89.78 6,164.00 -1,262.00 2,431.52 3,5631.96  4,083.82 0.00 0.00 0.00
9,500.00 90.00 89.78 6,164.00 -1,262.00 2,431.90 3,631.96  4,179.67 0.00 0.00 0.00
9,600.00 90.00 89.78 6,164.00 -1,262.00 2,432.28 3,731.96  4,275.51 0.00 0.00 0.00
9,700.00 90.00 89.78 6,164.00 -1,262.00 2,432.66 3,831.96  4,371.36 0.00 0.00 0.00
9,800.00 90.00 89.78 6,164.00 -1,262.00 2,433.04 3,931.96  4,467.20 0.00 0.00 0.00
9,900.00 90.00 89.78 6,164.00 -1,262.00 2,433.42 4,031.96 4,563.05 0.00 0.00 0.00
10,000.00 90.00 89.78 6,164.00 -1,262.00 2,433.80 4,131.96  4,658.89 0.00 0.00 0.00
10,100.00 90.00 89.78 6,164.00 -1,262.00 2,434.18 4,231.95 4,754.74 0.00 0.00 0.00
10,200.00 90.00 89.78 6,164.00 -1,262.00 2,434.56 4,331.95  4,850.58 0.00 0.00 0.00
10,300.00 90.00 89.78 6,164.00 -1,262.00 2,434.94 4,431.95  4,946.43 0.00 0.00 0.00
10,400.00 90.00 89.78 6,164.00 -1,262.00 2,435.32 4,531.95 5,042.27 0.00 0.00 0.00
10,500.00 90.00 89.78 6,164.00 -1,262.00 2,435.70 4,631.95 5,138.12 0.00 0.00 0.00
10,600.00 90.00 89.78 6,164.00 -1,262.00 2,436.08 4,731.95  5,233.96 0.00 0.00 0.00
10,700.00 90.00 89.78 6,164.00 -1,262.00 2,436.46 4,831.95 5,329.81 0.00 0.00 0.00
10,800.00 90.00 89.78 6,164.00 -1,262.00 2,436.84 4,931.95 5,425.65 0.00 0.00 0.00
10,900.00 90.00 89.78 6,164.00 -1,262.00 2,437.22 5,031.95 5,521.50 0.00 0.00 0.00
11,000.00 90.00 89.78 6,164.00 -1,262.00 2,437.60 5,131.95 5,617.34 0.00 0.00 0.00
11,100.00 90.00 89.78 6,164.00 -1,262.00 2,437.98 523195 5,713.19 0.00 0.00 0.00
11,200.00 90.00 89.78 6,164.00 -1,262.00 2,438.35 5,331.95 5,809.03 0.00 0.00 0.00
11,300.00 90.00 89.78 6,164.00 -1,262.00 2,438.73 543195 5,904.88 0.00 0.00 0.00
11,400.00 90.00 89.78 6,164.00 -1,262.00 2,439.11 5,531.95 6,000.72 0.00 0.00 0.00
11,500.00 90.00 89.78 6,164.00 -1,262.00 2,439.49 5,631.94  6,096.57 0.00 0.00 0.00
11,600.00 90.00 89.78 6,164.00 -1,262.00 2,439.87 5,731.94  6,192.41 0.00 0.00 0.00
11,700.00 90.00 89.78 6,164.00 -1,262.00 2,440.25 5,831.94  6,288.26 0.00 0.00 0.00
11,800.00 90.00 89.78 6,164.00 -1,262.00 2,440.63 5,931.94 6,384.10 0.00 0.00 0.00
11,900.00 90.00 89.78 6,164.00 -1,262.00 2,441.01 6,031.94 6,479.95 0.00 0.00 0.00
12,000.00 90.00 89.78 6,164.00 -1,262.00 2,441.39 6,131.94  6,575.79 0.00 0.00 0.00
12,100.00 90.00 89.78 6,164.00 -1,262.00 2,441.77 6,231.94 6,671.64 0.00 0.00 0.00
12,200.00 90.00 89.78 6,164.00 -1,262.00 2,442.15 6,331.94  6,767.48 0.00 0.00 0.00
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MALLARD

Planning Report

Database: Database 1 Local Co-ordinate Reference: = Well SHULL FED 31-32-3HN
Company: MALLARD EXPLORATION TVD Reference: KB 25' @ 4902.00usft
Project: WELD COUNTY, COLORADO (NAD 83) MD Reference: KB 25' @ 4902.00usft

Site: SE SW SEC. 31 T9N R59W 6th P.M. North Reference: True

Well: SHULL FED 31-32-3HN Survey Calculation Method: Minimum Curvature
Wellbore: ORIGINAL WELLBORE

Design: PROPOSAL #2

Planned Survey

Vertical Dogleg Build Turn
MD Inc Azi TVD SS +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
12,300.00 90.00 89.78 6,164.00 -1,262.00 2,442.53 6,431.94  6,863.33 0.00 0.00 0.00
12,400.00 90.00 89.78 6,164.00 -1,262.00 2,442.91 6,531.94  6,959.17 0.00 0.00 0.00
12,500.00 90.00 89.78 6,164.00 -1,262.00 2,443.29 6,631.94  7,055.01 0.00 0.00 0.00
12,600.00 90.00 89.78 6,164.00 -1,262.00 2,443.67 6,731.94  7,150.86 0.00 0.00 0.00
12,700.00 90.00 89.78 6,164.00 -1,262.00 2,444.05 6,831.94  7,246.70 0.00 0.00 0.00
12,800.00 90.00 89.78 6,164.00 -1,262.00 2,444.43 6,931.94  7,342.55 0.00 0.00 0.00
12,900.00 90.00 89.78 6,164.00 -1,262.00 2,444.81 7,031.93 7,438.39 0.00 0.00 0.00
13,000.00 90.00 89.78 6,164.00 -1,262.00 2,445.19 7,131.93 7,534.24 0.00 0.00 0.00
13,100.00 90.00 89.78 6,164.00 -1,262.00 2,445.57 7,231.93 7,630.08 0.00 0.00 0.00
13,200.00 90.00 89.78 6,164.00 -1,262.00 2,445.95 7,331.93 7,725.93 0.00 0.00 0.00
13,300.00 90.00 89.78 6,164.00 -1,262.00 2,446.33 7,431.93 7,821.77 0.00 0.00 0.00
13,400.00 90.00 89.78 6,164.00 -1,262.00 2,446.71 7,531.93 7,917.62 0.00 0.00 0.00
13,500.00 90.00 89.78 6,164.00 -1,262.00 2,447.09 7,631.93 8,013.46 0.00 0.00 0.00
13,600.00 90.00 89.78 6,164.00 -1,262.00 2,447.47 7,731.93 8,109.31 0.00 0.00 0.00
13,700.00 90.00 89.78 6,164.00 -1,262.00 2,447.85 7,831.93 8,205.15 0.00 0.00 0.00
13,800.00 90.00 89.78 6,164.00 -1,262.00 2,448.23 7,931.93 8,301.00 0.00 0.00 0.00
13,900.00 90.00 89.78 6,164.00 -1,262.00 2,448.61 8,031.93 8,396.84 0.00 0.00 0.00
BHL: 1665ft FNL & 460ft FEL of Sec 32
13,983.23 90.00 89.78 6,164.00 -1,262.00 2,448.92 8,115.16 8,476.61 0.00 0.00 0.00
Formations
Dip
MD TVD Dip Direction
(usft) (usft) Name Lithology @) ©)
480.11 479.00 Fox Hills Base
1,553.96 1,496.00 Pierre Shale Top
3,538.78 3,299.00 Richard Sandstone
3,687.39 3,434.00 Parkman Sandstone
4,443.67 4,121.00 Sussex Sandstone
4,957.77 4,588.00  Shannon Sandstone
5,804.32 5,357.00 TeePee Buttes
6,503.90 5,968.00  Sharon Springs
6,560.99 6,007.00 Niobrara Top
6,609.00 6,037.00  Niobrara A Chalk
6,651.05 6,061.00 Niobrara A Chalk Base
6,728.08 6,099.00 Niobrara B1 Chalk Top
6,774.65 6,118.00 Niobrara B1 Chalk Base
6,865.96 6,146.00  Niobrara B2 Chalk Target Top
7,016.64 6,164.00  Niobrara B2 Chalk Target Center
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Planning Report MALLARD

Database:
Company:

Project:
Site:
Well:
Wellbore:
Design:

Database 1
MALLARD EXPLORATION

WELD COUNTY, COLORADO (NAD 83)
SE SW SEC. 31 T9N R59W 6th P.M.
SHULL FED 31-32-3HN

ORIGINAL WELLBORE

Plan Annotations

PROPOSAL #2

MD TVD
(usft) (usft)

0.00 0.00
100.00 100.00
1,335.79 1,297.82
6,178.36 5,696.78
7,016.64 6,164.00
13,983.23 6,164.00

Local Co-ordinate Reference:  Well SHULL FED 31-32-3HN

TVD Reference: KB 25' @ 4902.00usft
MD Reference: KB 25' @ 4902.00usft
North Reference: True

Survey Calculation Method: Minimum Curvature

Local Coordinates

+N/-S
(usft)

0.00
0.00
253.86
2,212.49
2,422.47
2,448.92

+E/-W
(usft)

0.00
0.00
66.52
579.77
1,148.62
8,115.16

Comment

SHL: 1269ft FSL & 1952ft FWL of Sec 31
START NUDGE (2°/100ft BUR)

EOB TO 24.72° INC

KOP (10°/100ft DGLG)

LP: 1665ft FNL & 2173ft FEL of Sec 31
BHL: 1665t FNL & 460ft FEL of Sec 32
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