MALLARD EXPLORATION

WELD COUNTY, COLORADO (NAD 83)
SE SW SEC. 31T9N R59W 6th P.M.
SHULL FED 31-32-7HN

ORIGINAL WELLBORE
23 July, 2019

Plan: PROPOSAL #2
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| l / / ' T M Azimuths to True North
" . 800 Magnetic North: 7.61°
Project: WELD COUNTY, COLORADO (NAD 83) | / N
A . . | Magnetic Field
VY Site: SE SW SEC. 31 T9N R59W 6th P.M.
NA : / _€ Dip Angle: 67.15°
e Well: SHULL FED 31-32-7HN + ,
M A L L A R D 6007 Model: IGRF2015
DeS|gn PRO POSAL #2 5007 TVDPath MDPath Formation
] 466.00 466.00 Fox Hills Base
ANNOTATIONS CH 1483.00 1483.00 Pierre Shale Top
< 400 3286.00 3294.63 Richard Sandstone
TVD MD Inc Azi +N/-S +E/-W VSect Dep Annotation 3 | 3421.00 3432.65 Parkman Sandstone
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 SHL: 1189ft FSL & 1950ft FWL of Sec 31 3 SHULL FED 31-32-3HN / 4108.00 4135.01 Sussex Sandstone
2500.00 2500.00 0.00 0.00 0.00 0.00 0.00 0.00 START NUDGE (2°/100ft BUR) = 300 | - 4575.00 4612.44 Shannon Sandstone
3095.77 3100.15  12.00 76.31  14.82  60.85 61.19  62.63 EOB TO 12° INC ] SHULL FED 31-32-4HN / 5344.00 5398.63 TeePee Buttes
5694.47 5756.94  12.00 76.31 14559 597.67 600.98 615.15 KOP (10°/100ft DGLG) £ | L 5955.00 6051.36 Sharon Springs
6151.00 6540.26  90.00  89.80 170.18 1158.70 1162.44 1177.18 LP: 1375ft FSL & 2185ft FEL of Sec 31 2 200 SHULL FED 31-32-5HN - 5994.00 6105.49 Niobrara Top
6151.00 13514.17  90.00  89.80 194.45 8132.57 8134.89 8151.09 BHL: 1375ft FSL & 460ft FEL of Sec 32 z | S 6024.00 6151.11 Niobrara A Chalk
5 | SHULL FED 31-32-6HN-. 6048.00 6191.12 Niobrara A Chalk Base
@ 100 | S 6086.00 6264.52 Niobrara B1 Chalk Top
1 SHULL FED 31-32-7HN 6105.00 6308.96 Niobrara B1 Chalk Base
i | T 6133.00 6396.18 Niobrara B2 Chalk Target Top
0 SHULL FED 31-32-8HC__ - 6151.00 6540.2®liobrara B2 Chalk Target Center
* | | ST
| SHULL FED 31-32-9HN \\
-100 \\
WELLBORE TARGET DETAILS (LAT/LONG) o] \ \\
. \ ~~—_ PROPOSED LOCAL COORDINATES:
+N/- +E/-W L ati i ] —
Name TVD N/-S / atitude Longitude 00 \ SHL: 1189ft FSL & 1950ft FWL of Sec 31
LP - SHULL FED 31-32-7HN (P2) 6151.00 170.18 1158.71 40.702988 -104.019106 N .~ N A M S
BHL - SHULL FED 31-32-7HN (P2) 6151.00 194.45 8132.57 40.703051 -103.993954 -600  -500  -400  -300  -200  -100 0 100 200 300 400 500 600 700 HZz LP: 1375ft FSL & 2185ft FEL of Sec 31
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MALLARD

Database: Database 1 Local Co-ordinate Reference:  Well SHULL FED 31-32-7HN
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 31-32-7HN 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 31-32-7HN
Well Position +N/-S 664.53 usft Northing: 1,502,181.20 usf Latitude: 40.702521
+E/-W 194.64 usft Easting: 3,409,426.13 usfi Longitude: -104.023285
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 88.63
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
2,500.00 0.00 0.00 2,500.00  -2,402.00 0.00 0.00 0.00 0.00 0.00 0.00
3,100.15 12.00 76.31 3,095.77 -1,806.23 14.82 60.85 2.00 2.00 0.00 76.31
5,756.94 12.00 76.31 5,694.47 792.47 145.58 597.67 0.00 0.00 0.00 0.00
6,540.26 90.00 89.80 6,151.00 1,249.00 170.18 1,158.71  10.00 9.96 1.72 13.78 LP - SHULL FED 3:
13,514.17  90.00 89.80 6,151.00 1,249.00 194.45 8,132.57 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 31-32-7HN
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 31-32-7HN 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: 1189ft FSL & 1950ft 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
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 0.00 0.00 200.00 4,702.00 0.00 0.00 0.00 0.00 0.00 0.00
300.00 0.00 0.00 300.00 4,602.00 0.00 0.00 0.00 0.00 0.00 0.00
400.00 0.00 0.00 400.00 4,502.00 0.00 0.00 0.00 0.00 0.00 0.00
Fox Hills Base
466.00 0.00 0.00 466.00 4,436.00 0.00 0.00 0.00 0.00 0.00 0.00
500.00 0.00 0.00 500.00 4,402.00 0.00 0.00 0.00 0.00 0.00 0.00
600.00 0.00 0.00 600.00 4,302.00 0.00 0.00 0.00 0.00 0.00 0.00
700.00 0.00 0.00 700.00 4,202.00 0.00 0.00 0.00 0.00 0.00 0.00
800.00 0.00 0.00 800.00 4,102.00 0.00 0.00 0.00 0.00 0.00 0.00
900.00 0.00 0.00 900.00 4,002.00 0.00 0.00 0.00 0.00 0.00 0.00
1,000.00 0.00 0.00 1,000.00 3,902.00 0.00 0.00 0.00 0.00 0.00 0.00
1,100.00 0.00 0.00 1,100.00 3,802.00 0.00 0.00 0.00 0.00 0.00 0.00
1,200.00 0.00 0.00 1,200.00 3,702.00 0.00 0.00 0.00 0.00 0.00 0.00
1,300.00 0.00 0.00 1,300.00 3,602.00 0.00 0.00 0.00 0.00 0.00 0.00
1,400.00 0.00 0.00 1,400.00 3,502.00 0.00 0.00 0.00 0.00 0.00 0.00
Pierre Shale Top
1,483.00 0.00 0.00 1,483.00 3,419.00 0.00 0.00 0.00 0.00 0.00 0.00
1,500.00 0.00 0.00 1,500.00 3,402.00 0.00 0.00 0.00 0.00 0.00 0.00
1,600.00 0.00 0.00 1,600.00 3,302.00 0.00 0.00 0.00 0.00 0.00 0.00
1,700.00 0.00 0.00 1,700.00 3,202.00 0.00 0.00 0.00 0.00 0.00 0.00
1,800.00 0.00 0.00 1,800.00 3,102.00 0.00 0.00 0.00 0.00 0.00 0.00
1,900.00 0.00 0.00 1,900.00 3,002.00 0.00 0.00 0.00 0.00 0.00 0.00
2,000.00 0.00 0.00 2,000.00 2,902.00 0.00 0.00 0.00 0.00 0.00 0.00
2,100.00 0.00 0.00 2,100.00 2,802.00 0.00 0.00 0.00 0.00 0.00 0.00
2,200.00 0.00 0.00 2,200.00 2,702.00 0.00 0.00 0.00 0.00 0.00 0.00
2,300.00 0.00 0.00 2,300.00 2,602.00 0.00 0.00 0.00 0.00 0.00 0.00
2,400.00 0.00 0.00 2,400.00 2,502.00 0.00 0.00 0.00 0.00 0.00 0.00
START NUDGE (2°/100ft BUR)
2,500.00 0.00 0.00 2,500.00 2,402.00 0.00 0.00 0.00 0.00 0.00 0.00
2,600.00 2.00 76.31 2,599.98 2,302.02 0.41 1.70 1.70 2.00 2.00 0.00
2,700.00 4.00 76.31 2,699.84 2,202.16 1.65 6.78 6.82 2.00 2.00 0.00
2,800.00 6.00 76.31 2,799.45 2,102.55 3.71 15.25 15.33 2.00 2.00 0.00
2,900.00 8.00 76.31 2,898.70 2,003.30 6.60 27.09 27.24 2.00 2.00 0.00
3,000.00 10.00 76.31 2,997.47 1,904.53 10.30 42.29 42.52 2.00 2.00 0.00
3,100.00 12.00 76.31 3,095.62 1,806.38 14.82 60.82 61.16 2.00 2.00 0.00
EOB TO 12° INC
3,100.15 12.00 76.31 3,095.77 1,806.23 14.82 60.85 61.19 1.97 1.97 0.00
3,200.00 12.00 76.31 3,193.44 1,708.56 19.74 81.03 81.48 0.00 0.00 0.00
Richard Sandstone
3,294.63 12.00 76.31 3,286.00 1,616.00 24.39 100.15 100.70 0.00 0.00 0.00
3,300.00 12.00 76.31 3,291.25 1,610.75 24.66 101.23 101.80 0.00 0.00 0.00
3,400.00 12.00 76.31 3,389.06 1,512.94 29.58 121.44 122.11 0.00 0.00 0.00
Parkman Sandstone
3,432.65 12.00 76.31 3,421.00 1,481.00 31.19 128.04 128.75 0.00 0.00 0.00
3,500.00 12.00 76.31 3,486.88 1,415.12 34.50 141.65 142.43 0.00 0.00 0.00
3,600.00 12.00 76.31 3,584.69 1,317.31 39.42 161.85 162.75 0.00 0.00 0.00
3,700.00 12.00 76.31 3,682.51 1,219.49 44.35 182.06 183.06 0.00 0.00 0.00
3,800.00 12.00 76.31 3,780.32 1,121.68 49.27 202.26 203.38 0.00 0.00 0.00
3,900.00 12.00 76.31 3,878.13 1,023.87 54.19 222.47 223.70 0.00 0.00 0.00
4,000.00 12.00 76.31 3,975.95 926.05 59.11 242.67 244.02 0.00 0.00 0.00
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MALLARD

Database: Database 1 Local Co-ordinate Reference: = Well SHULL FED 31-32-7HN
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 31-32-7HN Survey Calculation Method: Minimum Curvature
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #2
Planned Survey
Vertical Dogleg Build
MD Inc Azi TVD SS +N/-S +E/-W Section Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)
4,100.00 12.00 76.31 4,073.76 828.24 64.03 262.88 264.33 0.00 0.00
Sussex Sandstone
4,135.01 12.00 76.31 4,108.00 794.00 65.76 269.95 271.45 0.00 0.00
4,200.00 12.00 76.31 4,171.57 730.43 68.95 283.08 284.65 0.00 0.00
4,300.00 12.00 76.31 4,269.39 632.61 73.88 303.29 304.97 0.00 0.00
4,400.00 12.00 76.31 4,367.20 534.80 78.80 323.49 325.29 0.00 0.00
4,500.00 12.00 76.31 4,465.01 436.99 83.72 343.70 345.60 0.00 0.00
4,600.00 12.00 76.31 4,562.83 339.17 88.64 363.91 365.92 0.00 0.00
Shannon Sandstone
4,612.44 12.00 76.31 4,575.00 327.00 89.25 366.42 368.45 0.00 0.00
4,700.00 12.00 76.31 4,660.64 241.36 93.56 384.11 386.24 0.00 0.00
4,800.00 12.00 76.31 4,758.46 143.54 98.48 404.32 406.55 0.00 0.00
4,900.00 12.00 76.31 4,856.27 45.73 103.41 424,52 426.87 0.00 0.00
5,000.00 12.00 76.31 4,954.08 -52.08 108.33 444,73 447.19 0.00 0.00
5,100.00 12.00 76.31 5,051.90 -149.90 113.25 464.93 467.51 0.00 0.00
5,200.00 12.00 76.31 5,149.71 -247.71 118.17 485.14 487.82 0.00 0.00
5,300.00 12.00 76.31 5,247.52 -345.52 123.09 505.34 508.14 0.00 0.00
TeePee Buttes
5,398.63 12.00 76.31 5,344.00 -442.00 127.95 525.27 528.18 0.00 0.00
5,400.00 12.00 76.31 5,345.34 -443.34 128.01 525.55 528.46 0.00 0.00
5,500.00 12.00 76.31 5,443.15 -541.15 132.94 545.75 548.78 0.00 0.00
5,600.00 12.00 76.31 5,540.97 -638.97 137.86 565.96 569.09 0.00 0.00
5,700.00 12.00 76.31 5,638.78 -736.78 142.78 586.17 589.41 0.00 0.00
KOP (10°/100ft DGLG)
5,756.94 12.00 76.31 5,694.47 -792.47 145.58 597.67 600.98 0.00 0.00
5,800.00 16.22 79.98 5,736.23 -834.23 147.69 607.95 611.30 10.00 9.79
5,900.00 26.12 83.99 5,829.37 -927.37 152.43 643.68 647.14 10.00 9.90
6,000.00 36.07 85.90 5,914.89 -1,012.89 156.85 695.06 698.61 10.00 9.95
Sharon Springs
6,051.36 41.19 86.55 5,955.00 -1,053.00 158.95 727.04 730.63 10.00 9.97
6,100.00 46.04 87.06 5,990.21 -1,088.21 160.82 760.54 764.16 10.00 9.97
Niobrara Top
6,105.49 46.59 87.11 5,994.00 -1,092.00 161.02 764.50 768.13 10.00 9.98
Niobrara A Chalk
6,151.11 51.14 87.51 6,024.00 -1,122.00 162.63 798.81 802.47 10.00 9.98
Niobrara A Chalk Base
6,191.12 55.13 87.82 6,048.00 -1,146.00 163.93 830.79 834.48 10.00 9.98
6,200.00 56.02 87.88 6,053.02 -1,151.02 164.20 838.11 841.80 10.00 9.98
Niobrara B1 Chalk Top
6,264.52 62.46 88.32 6,086.00 -1,184.00 166.03 893.50 897.21 10.00 9.98
6,300.00 66.00 88.54 6,101.42 -1,199.42 166.91 925.43 929.16 10.00 9.98
Niobrara B1 Chalk Base
6,308.96 66.90 88.59 6,105.00 -1,203.00 167.11 933.65 937.38 10.00 9.99
Niobrara B2 Chalk Target Top
6,396.18 75.61 89.07 6,133.00 -1,231.00 168.79 1,016.14 1,019.88 10.00 9.99
6,400.00 75.99 89.09 6,133.94 -1,231.94 168.85 1,019.84 1,023.59 10.00 9.99
6,500.00 85.98 89.60 6,149.59 -1,247.59 169.97 1,118.48 1,122.22 10.00 9.99
LP: 1375ft FSL & 2185ft FEL of Sec 31 - Niobrara B2 Chalk Target Center
6,540.26 90.00 89.80 6,151.00 -1,249.00 170.18 1,158.71 1,162.44 10.00 9.99
6,600.00 90.00 89.80 6,151.00 -1,249.00 170.39 1,218.44 1,222.17 0.00 0.00
6,700.00 90.00 89.80 6,151.00 -1,249.00 170.73 1,318.44 1,322.15 0.00 0.00
6,800.00 90.00 89.80 6,151.00 -1,249.00 171.08 1,418.44 1,422.12 0.00 0.00

Turn
Rate
(°/100usft)

0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
8.53

4.01
1.90

1.28
1.04

0.95
0.87

0.77
0.73

0.67
0.61

0.59

0.55
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0.00
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MALLARD

Planning Report

Database: Database 1 Local Co-ordinate Reference: = Well SHULL FED 31-32-7HN
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 31-32-7HN 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)

6,900.00 90.00 89.80 6,151.00 -1,249.00 171.43 1,518.44  1,522.10 0.00 0.00 0.00
7,000.00 90.00 89.80 6,151.00 -1,249.00 171.78 1,618.44 1,622.08 0.00 0.00 0.00
7,100.00 90.00 89.80 6,151.00 -1,249.00 172.13 1,718.44  1,722.06 0.00 0.00 0.00
7,200.00 90.00 89.80 6,151.00 -1,249.00 172.47 1,818.44 1,822.04 0.00 0.00 0.00
7,300.00 90.00 89.80 6,151.00 -1,249.00 172.82 1,918.44  1,922.02 0.00 0.00 0.00
7,400.00 90.00 89.80 6,151.00 -1,249.00 173.17 2,018.44  2,022.00 0.00 0.00 0.00
7,500.00 90.00 89.80 6,151.00 -1,249.00 173.52 2,118.44  2,121.98 0.00 0.00 0.00
7,600.00 90.00 89.80 6,151.00 -1,249.00 173.87 2,218.44  2,221.96 0.00 0.00 0.00
7,700.00 90.00 89.80 6,151.00 -1,249.00 174.21 2,318.44  2,321.94 0.00 0.00 0.00
7,800.00 90.00 89.80 6,151.00 -1,249.00 174.56 2,418.43  2,421.92 0.00 0.00 0.00
7,900.00 90.00 89.80 6,151.00 -1,249.00 174.91 2,518.43 2,521.90 0.00 0.00 0.00
8,000.00 90.00 89.80 6,151.00 -1,249.00 175.26 2,618.43  2,621.87 0.00 0.00 0.00
8,100.00 90.00 89.80 6,151.00 -1,249.00 175.61 2,718.43 2,721.85 0.00 0.00 0.00
8,200.00 90.00 89.80 6,151.00 -1,249.00 175.95 2,818.43  2,821.83 0.00 0.00 0.00
8,300.00 90.00 89.80 6,151.00 -1,249.00 176.30 2,918.43  2,921.81 0.00 0.00 0.00
8,400.00 90.00 89.80 6,151.00 -1,249.00 176.65 3,018.43  3,021.79 0.00 0.00 0.00
8,500.00 90.00 89.80 6,151.00 -1,249.00 177.00 3,118.43  3,121.77 0.00 0.00 0.00
8,600.00 90.00 89.80 6,151.00 -1,249.00 177.35 3,218.43  3,221.75 0.00 0.00 0.00
8,700.00 90.00 89.80 6,151.00 -1,249.00 177.69 3,318.43  3,321.73 0.00 0.00 0.00
8,800.00 90.00 89.80 6,151.00 -1,249.00 178.04 3,418.43 3,421.71 0.00 0.00 0.00
8,900.00 90.00 89.80 6,151.00 -1,249.00 178.39 3,5618.43  3,521.69 0.00 0.00 0.00
9,000.00 90.00 89.80 6,151.00 -1,249.00 178.74 3,618.43 3,621.67 0.00 0.00 0.00
9,100.00 90.00 89.80 6,151.00 -1,249.00 179.09 3,718.43  3,721.65 0.00 0.00 0.00
9,200.00 90.00 89.80 6,151.00 -1,249.00 179.43 3,818.43 3,821.62 0.00 0.00 0.00
9,300.00 90.00 89.80 6,151.00 -1,249.00 179.78 3,918.43  3,921.60 0.00 0.00 0.00
9,400.00 90.00 89.80 6,151.00 -1,249.00 180.13 4,018.43  4,021.58 0.00 0.00 0.00
9,500.00 90.00 89.80 6,151.00 -1,249.00 180.48 4,118.42  4,121.56 0.00 0.00 0.00
9,600.00 90.00 89.80 6,151.00 -1,249.00 180.83 4,218.42  4,221.54 0.00 0.00 0.00
9,700.00 90.00 89.80 6,151.00 -1,249.00 181.17 4,318.42  4,321.52 0.00 0.00 0.00
9,800.00 90.00 89.80 6,151.00 -1,249.00 181.52 4,418.42  4,421.50 0.00 0.00 0.00
9,900.00 90.00 89.80 6,151.00 -1,249.00 181.87 4,518.42 4,521.48 0.00 0.00 0.00
10,000.00 90.00 89.80 6,151.00 -1,249.00 182.22 4,618.42  4,621.46 0.00 0.00 0.00
10,100.00 90.00 89.80 6,151.00 -1,249.00 182.57 4,718.42 4,721.44 0.00 0.00 0.00
10,200.00 90.00 89.80 6,151.00 -1,249.00 182.91 4,818.42  4,821.42 0.00 0.00 0.00
10,300.00 90.00 89.80 6,151.00 -1,249.00 183.26 4,918.42  4,921.39 0.00 0.00 0.00
10,400.00 90.00 89.80 6,151.00 -1,249.00 183.61 5,018.42 5,021.37 0.00 0.00 0.00
10,500.00 90.00 89.80 6,151.00 -1,249.00 183.96 5,118.42  5,121.35 0.00 0.00 0.00
10,600.00 90.00 89.80 6,151.00 -1,249.00 184.31 5,218.42 5,221.33 0.00 0.00 0.00
10,700.00 90.00 89.80 6,151.00 -1,249.00 184.65 5,318.42  5,321.31 0.00 0.00 0.00
10,800.00 90.00 89.80 6,151.00 -1,249.00 185.00 5,418.42  5,421.29 0.00 0.00 0.00
10,900.00 90.00 89.80 6,151.00 -1,249.00 185.35 5518.42  5,521.27 0.00 0.00 0.00
11,000.00 90.00 89.80 6,151.00 -1,249.00 185.70 5,618.42  5,621.25 0.00 0.00 0.00
11,100.00 90.00 89.80 6,151.00 -1,249.00 186.05 5,718.41  5,721.23 0.00 0.00 0.00
11,200.00 90.00 89.80 6,151.00 -1,249.00 186.39 5,818.41 5,821.21 0.00 0.00 0.00
11,300.00 90.00 89.80 6,151.00 -1,249.00 186.74 5,918.41 5,921.19 0.00 0.00 0.00
11,400.00 90.00 89.80 6,151.00 -1,249.00 187.09 6,018.41  6,021.17 0.00 0.00 0.00
11,500.00 90.00 89.80 6,151.00 -1,249.00 187.44 6,118.41 6,121.14 0.00 0.00 0.00
11,600.00 90.00 89.80 6,151.00 -1,249.00 187.79 6,218.41  6,221.12 0.00 0.00 0.00
11,700.00 90.00 89.80 6,151.00 -1,249.00 188.13 6,318.41 6,321.10 0.00 0.00 0.00
11,800.00 90.00 89.80 6,151.00 -1,249.00 188.48 6,418.41  6,421.08 0.00 0.00 0.00
11,900.00 90.00 89.80 6,151.00 -1,249.00 188.83 6,518.41  6,521.06 0.00 0.00 0.00
12,000.00 90.00 89.80 6,151.00 -1,249.00 189.18 6,618.41  6,621.04 0.00 0.00 0.00
12,100.00 90.00 89.80 6,151.00 -1,249.00 189.53 6,718.41  6,721.02 0.00 0.00 0.00
12,200.00 90.00 89.80 6,151.00 -1,249.00 189.87 6,818.41  6,821.00 0.00 0.00 0.00
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MALLARD

Planning Report

Database: Database 1 Local Co-ordinate Reference: = Well SHULL FED 31-32-7HN
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 31-32-7HN 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 89.80 6,151.00 -1,249.00 190.22 6,918.41  6,920.98 0.00 0.00 0.00
12,400.00 90.00 89.80 6,151.00 -1,249.00 190.57 7,018.41  7,020.96 0.00 0.00 0.00
12,500.00 90.00 89.80 6,151.00 -1,249.00 190.92 7,118.41  7,120.94 0.00 0.00 0.00
12,600.00 90.00 89.80 6,151.00 -1,249.00 191.27 7,218.41  7,220.92 0.00 0.00 0.00
12,700.00 90.00 89.80 6,151.00 -1,249.00 191.61 7,318.41  7,320.89 0.00 0.00 0.00
12,800.00 90.00 89.80 6,151.00 -1,249.00 191.96 7,418.40  7,420.87 0.00 0.00 0.00
12,900.00 90.00 89.80 6,151.00 -1,249.00 192.31 7,518.40  7,520.85 0.00 0.00 0.00
13,000.00 90.00 89.80 6,151.00 -1,249.00 192.66 7,618.40  7,620.83 0.00 0.00 0.00
13,100.00 90.00 89.80 6,151.00 -1,249.00 193.01 7,718.40  7,720.81 0.00 0.00 0.00
13,200.00 90.00 89.80 6,151.00 -1,249.00 193.35 7,818.40  7,820.79 0.00 0.00 0.00
13,300.00 90.00 89.80 6,151.00 -1,249.00 193.70 7,918.40  7,920.77 0.00 0.00 0.00
13,400.00 90.00 89.80 6,151.00 -1,249.00 194.05 8,018.40  8,020.75 0.00 0.00 0.00
13,500.00 90.00 89.80 6,151.00 -1,249.00 194.40 8,118.40  8,120.73 0.00 0.00 0.00
BHL: 1375ft FSL & 460ft FEL of Sec 32
13,514.17 90.00 89.80 6,151.00 -1,249.00 194.45 8,132.57 8,134.89 0.00 0.00 0.00
Formations
Dip
MD TVD Dip Direction
(usft) (usft) Name Lithology @) ©)
466.00 466.00 Fox Hills Base
1,483.00 1,483.00 Pierre Shale Top
3,294.63 3,286.00 Richard Sandstone
3,432.65 3,421.00 Parkman Sandstone
4,135.01 4,108.00  Sussex Sandstone
4,612.44 4,575.00  Shannon Sandstone
5,398.63 5,344.00 TeePee Buttes
6,051.36 5,955.00  Sharon Springs
6,105.49 5,994.00 Niobrara Top
6,151.11 6,024.00 Niobrara A Chalk
6,191.12 6,048.00 Niobrara A Chalk Base
6,264.52 6,086.00 Niobrara B1 Chalk Top
6,308.96 6,105.00  Niobrara B1 Chalk Base
6,396.18 6,133.00  Niobrara B2 Chalk Target Top
6,540.26 6,151.00 Niobrara B2 Chalk Target Center
Plan Annotations
Local Coordinates
MD TVD +N/-S +E/-W
(usft) (usft) (usft) (usft) Comment
0.00 0.00 0.00 0.00 SHL: 1189ft FSL & 1950ft FWL of Sec 31
2,500.00 2,500.00 0.00 0.00 START NUDGE (2°/100ft BUR)
3,100.15 3,095.77 14.82 60.85 EOB TO 12° INC
5,756.94 5,694.47 145.58 597.67 KOP (10°/100ft DGLG)
6,540.26 6,151.00 170.18 1,158.70 LP: 1375ft FSL & 2185ft FEL of Sec 31
13,514.17 6,151.00 194.45 8,132.57 BHL: 1375ft FSL & 460ft FEL of Sec 32
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