MALLARD EXPLORATION

WELD COUNTY, COLORADO (NAD 83)
SW SW SEC. 31 T8N R59W 6th P.M.
MOTTLED 31-1HN

ORIGINAL WELLBORE
26 September, 2017

Plan: PROPOSAL #1
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Project: WELD COUNTY, COLORADO (NAD 83) ;
~~ O Site: SW SW SEC. 31 T8N R59W 6th P.M. _—
w Well: MOTTLED 31-1HN B AR RRRARAAS KRRAR |
hgxﬁLlal!'q&ElD Wellbore: ORIGINAL WELLBORE 9600 600ft SETBACK BOUNDARY
Design: PROPOSAL #1 | Tl i
ANNOTATIONS 9000- BHL: 600ft FNL & 605ft FWL of Sec 3
TVD MD Inc Azi +N/-S +E/-W VSect Dep Annotation 1 I
0.0 0.0 0.00 0.00 0.0 0.0 0.0 0.0 SHL: 550ft FSL & 1199ft FWL of Sec 31
100.0  100.0 0.00 0.00 0.0 0.0 0.0 0.0 START NUDGE (2°/100ft BUR) _ ]
6956  700.0 12.00 229.35  -40.8  -47.5  -38.7 62.6 EOB TO 12° INC PROPOSED LOCAL COORDINATES:! 8400~
3854.6 3929.5  12.00 229.35 -478.2 -556.9 -453.7  734.1 END OF TANGENT ]
4450.2  4529.5 0.00 0.00 -519.0 -604.4 -4924  796.7 EOD TO VERTICAL SHL: 550ft FSL & 1199ft FWL Sec 31 ] 11 1 111 ABDN VERT BUCKAROO #5-30
5638.0 5717.3 0.00 0.00 -519.0 -604.4 -492.4  796.7 KOP (10°/100ft BUR) : o
6211.0 6617.4  90.00 1.11 53.9  -593.3 79.5 1369.7 HZ LP: 600ft FSL & 605ft FWL of Sec 31 HZ LP: 600ft FSL & 605ft FEWL Sec 31 7800+ S
6211.0 16043.2  90.00 1.12 9477.9 -410.2 9486.8 10795.5 BHL: 600ft FNL & 605ft FWL of Sec 30 ] =
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. =
7200 >
] 0
~
| w
6600 )
WELLBORE TARGET DETAILS (LAT/LONG) 1 %
]
Name TVD +N/-S +E/-W Latitude Longitude 5000 _:jE
KOP - MOTTLED 31-1HN 5638.0 -519.0 -604.4 40.611663 -104.028530 = . I
HZ LP - MOTTLED 31-1HN 6211.0 53.9 -593.3 40.613236 -104.028490 = |
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MALLARD

Database: EDM 5000.1 Single User Db Local Co-ordinate Reference:  Well MOTTLED 31-1HN

Company: MALLARD EXPLORATION TVD Reference: KB-EST @ 4982.0usft (Original Well Elev)
Project: WELD COUNTY, COLORADO (NAD 83) MD Reference: KB-EST @ 4982.0usft (Original Well Elev)
Site: SW SW SEC. 31 T8N R59W 6th P.M. North Reference: True

Well: MOTTLED 31-1HN Survey Calculation Method: Minimum Curvature

Wellbore: ORIGINAL WELLBORE

Design: PROPOSAL #1

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 SW SW SEC. 31 T8N R59W 6th P.M.

Site Position:

From:

Position Uncertainty:

Well

Well Position

Position Uncertainty

Wellbore

Magnetics

Design
Audit Notes:
Version:

Vertical Section:

Plan Sections

MD
(usft)

0.0
100.0
700.0

3,929.5
4,529.5
5,717.3
6,617.4
16,043.2

Inc

0.00
0.00
12.00
12.00
0.00
0.00
90.00
90.00

Northing: 1,469,589.22ysft  Latitude: 40.613088
Lat/Long Easting: 3,409,117.03usft  Longitude: -104.026353
0.0 usft Slot Radius: 1.10000ft Grid Convergence: 0.95 °
MOTTLED 31-1HN
+N/-S 0.0 usft Northing: 1,469,589.22 usf Latitude: 40.613088
+E/-W 0.0 usft Easting: 3,409,117.03 usfi Longitude: -104.026353
0.0 usft Wellhead Elevation: usf Ground Level: 4,966.0 usft
ORIGINAL WELLBORE
Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2015 26/09/2017 7.80 67.13 52,545
PROPOSAL #1
Phase: PROTOTYPE Tie On Depth: 0.0
Depth From (TVD) +N/-S +E/-W Direction
(usft) (usft) (usft) ©)
6,211.0 0.0 0.0 357.52
Dogleg Build Turn
Azi Vertical SS +N/-S +E/-W Rate Rate Rate TEO
©) Depth (usft) (usft) (usfty ~ (7/100usf (°/100usf (°/100usf ©) Target
0.00 0.0 -4,982.0 0.0 0.0 0.00 0.00 0.00 0.00
0.00 100.0 -4,882.0 0.0 0.0 0.00 0.00 0.00 0.00
229.35 695.6 -4,286.4 -40.8 -47.5 2.00 2.00 0.00 229.35
229.35 3,854.6 -1,127.4 -478.2 -556.9 0.00 0.00 0.00 0.00
0.00 4,450.2 -531.8 -519.0 -604.4 2.00 -2.00 0.00 180.00
0.00 5,638.0 656.0 -519.0 -604.4 0.00 0.00 0.00 0.00 KOP -MOTTLED 3
1.11 6,211.0 1,229.0 53.9 -593.3 10.00 10.00 0.12 1.11 HZLP-MOTTLED
1.12 6,211.0 1,229.0 9,477.9 -410.2 0.00 0.00 0.00 123.96 BHL - MOTTLED 3:
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MALLARD

Planning Report

Database: EDM 5000.1 Single User Db Local Co-ordinate Reference:  Well MOTTLED 31-1HN

Company: MALLARD EXPLORATION TVD Reference: KB-EST @ 4982.0usft (Original Well Elev)
Project: WELD COUNTY, COLORADO (NAD 83) MD Reference: KB-EST @ 4982.0usft (Original Well Elev)
Site: SW SW SEC. 31 T8N R59W 6th P.M. North Reference: True

Well: MOTTLED 31-1HN Survey Calculation Method: Minimum Curvature

Wellbore: ORIGINAL WELLBORE

Design: PROPOSAL #1

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: 550ft FSL & 1199ft FWL of Sec 31
0.0 0.00 0.00 0.0 4,982.00 0.0 0.0 0.0 0.00 0.00 0.00
START NUDGE (2°/100ft BUR)
100.0 0.00 0.00 100.0 4,882.00 0.0 0.0 0.0 0.00 0.00 0.00
200.0 2.00 229.35 200.0 4,782.02 -1.1 -1.3 -1.1 2.00 2.00 0.00
300.0 4.00 229.35 299.8 4,682.16 -4.5 -5.3 -4.3 2.00 2.00 0.00
400.0 6.00 229.35 399.5 4,582.55 -10.2 -11.9 -9.7 2.00 2.00 0.00
Fox Hills Base
467.0 7.34 229.35 466.0 4,516.00 -15.3 -17.8 -14.5 2.00 2.00 0.00
500.0 8.00 229.35 498.7 4,483.30 -18.2 -21.2 -17.2 2.00 2.00 0.00
600.0 10.00 229.35 597.5 4,384.53 -28.4 -33.0 -26.9 2.00 2.00 0.00
EOB TO 12° INC
700.0 12.00 229.35 695.6 4,286.38 -40.8 -47.5 -38.7 2.00 2.00 0.00
800.0 12.00 229.35 793.4 4,188.56 -54.3 -63.3 -51.5 0.00 0.00 0.00
900.0 12.00 229.35 891.3 4,090.75 -67.9 -79.0 -64.4 0.00 0.00 0.00
1,000.0 12.00 229.35 989.1 3,992.93 -81.4 -94.8 -77.2 0.00 0.00 0.00
1,100.0 12.00 229.35 1,086.9 3,895.12 -95.0 -110.6 -90.1 0.00 0.00 0.00
1,200.0 12.00 229.35 1,184.7 3,797.30 -108.5 -126.4 -102.9 0.00 0.00 0.00
1,300.0 12.00 229.35 1,282.5 3,699.49 -122.1 -142.1 -115.8 0.00 0.00 0.00
1,400.0 12.00 229.35 1,380.3 3,601.67 -135.6 -157.9 -128.6 0.00 0.00 0.00
1,500.0 12.00 229.35 1,478.1 3,503.86 -149.1 -173.7 -141.5 0.00 0.00 0.00
Pierre Shale Top
1,530.5 12.00 229.35 1,508.0 3,474.00 -153.3 -178.5 -145.4 0.00 0.00 0.00
1,600.0 12.00 229.35 1,576.0 3,406.04 -162.7 -189.5 -154.3 0.00 0.00 0.00
1,700.0 12.00 229.35 1,673.8 3,308.23 -176.2 -205.2 -167.2 0.00 0.00 0.00
1,800.0 12.00 229.35 1,771.6 3,210.41 -189.8 -221.0 -180.0 0.00 0.00 0.00
1,900.0 12.00 229.35 1,869.4 3,112.60 -203.3 -236.8 -192.9 0.00 0.00 0.00
2,000.0 12.00 229.35 1,967.2 3,014.78 -216.9 -252.6 -205.7 0.00 0.00 0.00
2,100.0 12.00 229.35 2,065.0 2,916.97 -230.4 -268.3 -218.6 0.00 0.00 0.00
2,200.0 12.00 229.35 2,162.8 2,819.16 -244.0 -284.1 -231.4 0.00 0.00 0.00
2,300.0 12.00 229.35 2,260.7 2,721.34 -257.5 -299.9 -244.3 0.00 0.00 0.00
2,400.0 12.00 229.35 2,358.5 2,623.53 -271.0 -315.6 -257.1 0.00 0.00 0.00
2,500.0 12.00 229.35 2,456.3 2,525.71 -284.6 -331.4 -270.0 0.00 0.00 0.00
2,600.0 12.00 229.35 2,554.1 2,427.90 -298.1 -347.2 -282.8 0.00 0.00 0.00
2,700.0 12.00 229.35 2,651.9 2,330.08 -311.7 -363.0 -295.7 0.00 0.00 0.00
2,800.0 12.00 229.35 2,749.7 2,232.27 -325.2 -378.7 -308.5 0.00 0.00 0.00
2,900.0 12.00 229.35 2,847.5 2,134.45 -338.8 -394.5 -321.4 0.00 0.00 0.00
3,000.0 12.00 229.35 2,945.4 2,036.64 -352.3 -410.3 -334.2 0.00 0.00 0.00
3,100.0 12.00 229.35 3,043.2 1,938.82 -365.9 -426.1 -347.1 0.00 0.00 0.00
3,200.0 12.00 229.35 3,141.0 1,841.01 -379.4 -441.8 -359.9 0.00 0.00 0.00
3,300.0 12.00 229.35 3,238.8 1,743.19 -393.0 -457.6 -372.8 0.00 0.00 0.00
Richard Sandstone
3,324.7 12.00 229.35 3,263.0 1,719.00 -396.3 -461.5 -376.0 0.00 0.00 0.00
3,400.0 12.00 229.35 3,336.6 1,645.38 -406.5 -473.4 -385.6 0.00 0.00 0.00
Parkman Sandstone
3,432.1 12.00 229.35 3,368.0 1,614.00 -410.8 -478.4 -389.8 0.00 0.00 0.00
3,500.0 12.00 229.35 3,434.4 1,547.56 -420.0 -489.2 -398.5 0.00 0.00 0.00
3,600.0 12.00 229.35 3,632.3 1,449.75 -433.6 -504.9 -411.3 0.00 0.00 0.00
3,700.0 12.00 229.35 3,630.1 1,351.93 -447.1 -520.7 -424.2 0.00 0.00 0.00
3,800.0 12.00 229.35 3,727.9 1,254.12 -460.7 -536.5 -437.0 0.00 0.00 0.00
3,900.0 12.00 229.35 3,825.7 1,156.30 -474.2 -552.3 -449.9 0.00 0.00 0.00
END OF TANGENT
3,929.5 12.00 229.35 3,854.6 1,127.45 -478.2 -556.9 -453.7 0.00 0.00 0.00
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MALLARD

Database: EDM 5000.1 Single User Db
Company: MALLARD EXPLORATION
Project: WELD COUNTY, COLORADO (NAD 83)
Site: SW SW SEC. 31 T8N R59W 6th P.M.
Well: MOTTLED 31-1HN
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1
Planned Survey
MD Inc Azi TVD SS
(usft) ©) ©) (usft) (usft)
4,000.0 10.59 229.35 3,923.7 1,058.32
4,100.0 8.59 229.35 4,022.3 959.72
4,200.0 6.59 229.35 4,121.4 860.60
Sussex Sandstone
4,229.8 5.99 229.35 4,151.0 831.00
4,300.0 4.59 229.35 4,220.9 761.08
4,400.0 2.59 229.35 4,320.7 661.28
4,500.0 0.59 229.35 4,420.7 561.33
EOD TO VERTICAL
4,529.5 0.00 0.00 4,450.2 531.83
4,600.0 0.00 0.00 4,520.7 461.33
4,700.0 0.00 0.00 4,620.7 361.33
Shannon Sandstone
4,770.3 0.00 0.00 4,691.0 291.00
4,800.0 0.00 0.00 4,720.7 261.33
4,900.0 0.00 0.00 4,820.7 161.33
5,000.0 0.00 0.00 4,920.7 61.33
5,100.0 0.00 0.00 5,020.7 -38.67
5,200.0 0.00 0.00 5,120.7 -138.67
5,300.0 0.00 0.00 5,220.7 -238.67
5,400.0 0.00 0.00 5,320.7 -338.67
5,500.0 0.00 0.00 5,420.7 -438.67
5,600.0 0.00 0.00 5,520.7 -538.67
5,700.0 0.00 0.00 5,620.7 -638.67
KOP (10°/100ft BUR)
5,717.3 0.00 0.00 5,638.0 -656.00
5,800.0 8.27 1.11 5,720.4 -738.39
5,900.0 18.27 1.11 5,817.6 -835.60
6,000.0 28.27 1.11 5,909.3 -927.35
6,100.0 38.26 111 5,992.9 -1,010.86
Sharon Springs
6,167.1 44.98 1.11 6,043.0 -1,061.00
6,200.0 48.26 1.11 6,065.6 -1,083.58
Niobrara A Chalk
6,284.5 56.72 1.11 6,117.0 -1,135.00
6,300.0 58.26 1.11 6,125.3 -1,143.32
Niobrara A Chalk Base
6,327.0 60.97 111 6,139.0 -1,157.00
Niobrara B1 Chalk Top
6,381.2 66.38 111 6,163.0 -1,181.00
6,400.0 68.26 1.11 6,170.3 -1,188.25
Niobrara B1 Chalk Base
6,458.1 74.07 1.11 6,189.0 -1,207.00
6,500.0 78.26 1.11 6,199.0 -1,217.02
6,600.0 88.26 1.11 6,210.7 -1,228.74
Niobrara B2 Chalk Top (Target)
6,617.4 90.00 1.11 6,211.0 -1,229.00
HZ LP: 600ft FSL & 605ft FWL of Sec 31
6,617.4 90.00 1.11 6,211.0 -1,229.00
6,700.0 90.00 1.11 6,211.0 -1,229.00
6,800.0 90.00 1.11 6,211.0 -1,228.99
6,900.0 90.00 1.11 6,211.0 -1,228.98
7,000.0 90.00 1.11 6,211.0 -1,228.98

Local Co-ordinate Reference:
TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:

Well MOTTLED 31-1HN

KB-EST @ 4982.0usft (Original Well Elev)
KB-EST @ 4982.0usft (Original Well Elev)

True
Minimum Curvature

Vertical Dogleg Build
+N/-S +E/-W Section Rate Rate
(usft) (usft) (usft) (°/100usft) (°/100usft)
-487.2 -567.4 -462.2 2.00 -2.00
-498.1 -580.0 -472.5 2.00 -2.00
-506.7 -590.0 -480.7 2.00 -2.00
-508.8 -592.5 -482.7 2.00 -2.00
-513.0 -597.4 -486.7 2.00 -2.00
-517.1 -602.2 -490.6 2.00 -2.00
-518.9 -604.3 -492.3 2.00 -2.00
-519.0 -604.4 -492.4 2.00 -2.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-519.0 -604.4 -492.4 0.00 0.00
-513.0 -604.3 -486.4 10.00 10.00
-490.1 -603.8 -463.6 10.00 10.00
-450.7 -603.1 -424.2 10.00 10.00
-395.9 -602.0 -369.5 10.00 10.00
-351.4 -601.2 -325.1 10.00 10.00
-327.5 -600.7 -301.2 10.00 10.00
-260.5 -599.4 -234.4 10.00 10.00
-247.5 -599.1 -221.3 10.00 10.00
-224.1 -598.7 -198.0 10.00 10.00
-175.6 -597.8 -149.6 10.00 10.00
-158.3 -597.4 -132.3 10.00 10.00
-103.3 -596.4 774 10.00 10.00
-62.7 -595.6 -36.8 10.00 10.00

36.5 -593.7 62.1 10.00 10.00
53.9 -593.3 79.5 10.00 10.00
53.9 -593.3 79.5 10.00 10.00
136.5 -591.7 161.9 0.00 0.00
236.5 -589.8 261.7 0.00 0.00
336.4 -587.9 361.6 0.00 0.00
436.4 -585.9 461.4 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

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
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MALLARD

Planning Report

Database: EDM 5000.1 Single User Db Local Co-ordinate Reference:  Well MOTTLED 31-1HN

Company: MALLARD EXPLORATION TVD Reference: KB-EST @ 4982.0usft (Original Well Elev)
Project: WELD COUNTY, COLORADO (NAD 83) MD Reference: KB-EST @ 4982.0usft (Original Well Elev)
Site: SW SW SEC. 31 T8N R59W 6th P.M. North Reference: True

Well: MOTTLED 31-1HN Survey Calculation Method: Minimum Curvature

Wellbore: ORIGINAL WELLBORE

Design: PROPOSAL #1

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)

7,100.0 90.00 111 6,211.0 -1,228.97 536.4 -584.0 561.2 0.00 0.00 0.00
7,200.0 90.00 1.11 6,211.0 -1,228.97 636.4 -582.0 661.0 0.00 0.00 0.00
7,300.0 90.00 111 6,211.0 -1,228.96 736.4 -580.1 760.8 0.00 0.00 0.00
7,400.0 90.00 111 6,211.0 -1,228.96 836.4 -578.2 860.6 0.00 0.00 0.00
7,500.0 90.00 111 6,211.0 -1,228.95 936.3 -576.2 960.4 0.00 0.00 0.00
7,600.0 90.00 111 6,210.9 -1,228.95 1,036.3 -574.3 1,060.2 0.00 0.00 0.00
7,700.0 90.00 111 6,210.9 -1,228.94 1,136.3 -572.4 1,160.0 0.00 0.00 0.00
7,800.0 90.00 111 6,210.9 -1,228.94 1,236.3 -570.4 1,259.8 0.00 0.00 0.00
7,900.0 90.00 1.11 6,210.9 -1,228.93 1,336.3 -568.5 1,359.6 0.00 0.00 0.00
8,000.0 90.00 111 6,210.9 -1,228.93 1,436.2 -566.6 1,459.4 0.00 0.00 0.00
8,100.0 90.00 1.11 6,210.9 -1,228.93 1,536.2 -564.6 1,559.2 0.00 0.00 0.00
8,200.0 90.00 111 6,210.9 -1,228.92 1,636.2 -562.7 1,659.0 0.00 0.00 0.00
8,300.0 90.00 1.11 6,210.9 -1,228.92 1,736.2 -560.8 1,758.8 0.00 0.00 0.00
8,400.0 90.00 111 6,210.9 -1,228.91 1,836.2 -558.8 1,858.6 0.00 0.00 0.00
8,500.0 90.00 111 6,210.9 -1,228.91 1,936.1 -556.9 1,958.4 0.00 0.00 0.00
8,600.0 90.00 111 6,210.9 -1,228.91 2,036.1 -554.9 2,058.2 0.00 0.00 0.00
8,700.0 90.00 111 6,210.9 -1,228.90 2,136.1 -553.0 2,158.0 0.00 0.00 0.00
8,800.0 90.00 111 6,210.9 -1,228.90 2,236.1 -551.1 2,257.8 0.00 0.00 0.00
8,900.0 90.00 111 6,210.9 -1,228.90 2,336.1 -549.1 2,357.6 0.00 0.00 0.00
9,000.0 90.00 1.11 6,210.9 -1,228.89 2,436.1 -547.2 2,457.4 0.00 0.00 0.00
9,100.0 90.00 111 6,210.9 -1,228.89 2,536.0 -545.3 2,557.2 0.00 0.00 0.00
9,200.0 90.00 1.11 6,210.9 -1,228.89 2,636.0 -543.3 2,657.0 0.00 0.00 0.00
9,300.0 90.00 111 6,210.9 -1,228.88 2,736.0 -541.4 2,756.8 0.00 0.00 0.00
9,400.0 90.00 111 6,210.9 -1,228.88 2,836.0 -539.4 2,856.7 0.00 0.00 0.00
9,500.0 90.00 111 6,210.9 -1,228.88 2,936.0 -537.5 2,956.5 0.00 0.00 0.00
9,600.0 90.00 111 6,210.9 -1,228.88 3,035.9 -535.6 3,056.3 0.00 0.00 0.00
9,700.0 90.00 111 6,210.9 -1,228.88 3,135.9 -533.6 3,156.1 0.00 0.00 0.00
9,800.0 90.00 111 6,210.9 -1,228.87 3,235.9 -531.7 3,255.9 0.00 0.00 0.00
9,900.0 90.00 1.11 6,210.9 -1,228.87 3,335.9 -529.7 3,355.7 0.00 0.00 0.00
10,000.0 90.00 111 6,210.9 -1,228.87 3,435.9 -527.8 3,455.5 0.00 0.00 0.00
10,100.0 90.00 1.11 6,210.9 -1,228.87 3,535.8 -525.9 3,555.3 0.00 0.00 0.00
10,200.0 90.00 111 6,210.9 -1,228.87 3,635.8 -523.9 3,655.1 0.00 0.00 0.00
10,300.0 90.00 1.11 6,210.9 -1,228.87 3,735.8 -522.0 3,754.9 0.00 0.00 0.00
10,400.0 90.00 111 6,210.9 -1,228.86 3,835.8 -520.0 3,854.7 0.00 0.00 0.00
10,500.0 90.00 111 6,210.9 -1,228.86 3,935.8 -518.1 3,954.5 0.00 0.00 0.00
10,600.0 90.00 1.11 6,210.9 -1,228.86 4,035.8 -516.2 4,054.3 0.00 0.00 0.00
10,700.0 90.00 111 6,210.9 -1,228.86 4,135.7 -514.2 4,154.1 0.00 0.00 0.00
10,800.0 90.00 1.11 6,210.9 -1,228.86 4,235.7 -512.3 4,253.9 0.00 0.00 0.00
10,900.0 90.00 111 6,210.9 -1,228.86 4,335.7 -510.3 4,353.7 0.00 0.00 0.00
11,000.0 90.00 111 6,210.9 -1,228.86 4,435.7 -508.4 4,453.5 0.00 0.00 0.00
11,100.0 90.00 111 6,210.9 -1,228.86 4,535.7 -506.4 4,553.3 0.00 0.00 0.00
11,200.0 90.00 111 6,210.9 -1,228.86 4,635.6 -504.5 4,653.1 0.00 0.00 0.00
11,300.0 90.00 111 6,210.9 -1,228.86 4,735.6 -502.6 4,752.9 0.00 0.00 0.00
11,400.0 90.00 111 6,210.9 -1,228.86 4,835.6 -500.6 4,852.7 0.00 0.00 0.00
11,500.0 90.00 1.11 6,210.9 -1,228.86 4,935.6 -498.7 4,952.5 0.00 0.00 0.00
11,600.0 90.00 111 6,210.9 -1,228.86 5,035.6 -496.7 5,052.3 0.00 0.00 0.00
11,700.0 90.00 1.11 6,210.9 -1,228.86 5,135.5 -494.8 5,152.1 0.00 0.00 0.00
11,800.0 90.00 111 6,210.9 -1,228.86 5,235.5 -492.8 5,251.9 0.00 0.00 0.00
11,900.0 90.00 111 6,210.9 -1,228.86 5,335.5 -490.9 5,351.7 0.00 0.00 0.00
12,000.0 90.00 111 6,210.9 -1,228.86 5,435.5 -489.0 5,451.5 0.00 0.00 0.00
12,100.0 90.00 111 6,210.9 -1,228.86 5,535.5 -487.0 5,551.4 0.00 0.00 0.00
12,200.0 90.00 111 6,210.9 -1,228.86 5,635.5 -485.1 5,651.2 0.00 0.00 0.00
12,300.0 90.00 111 6,210.9 -1,228.86 5,735.4 -483.1 5,751.0 0.00 0.00 0.00
12,400.0 90.00 1.11 6,210.9 -1,228.87 5,835.4 -481.2 5,850.8 0.00 0.00 0.00

26/09/2017 7:22:15PM Page 5 COMPASS 5000.1 Build 56



~i—
-

MALLARD

Planning Report

Database: EDM 5000.1 Single User Db Local Co-ordinate Reference:  Well MOTTLED 31-1HN

Company: MALLARD EXPLORATION TVD Reference: KB-EST @ 4982.0usft (Original Well Elev)
Project: WELD COUNTY, COLORADO (NAD 83) MD Reference: KB-EST @ 4982.0usft (Original Well Elev)
Site: SW SW SEC. 31 T8N R59W 6th P.M. North Reference: True

Well: MOTTLED 31-1HN Survey Calculation Method: Minimum Curvature

Wellbore: ORIGINAL WELLBORE

Design: PROPOSAL #1

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)
12,500.0 90.00 111 6,210.9 -1,228.87 5,935.4 -479.2 5,950.6 0.00 0.00 0.00
12,600.0 90.00 1.11 6,210.9 -1,228.87 6,035.4 -477.3 6,050.4 0.00 0.00 0.00
12,700.0 90.00 111 6,210.9 -1,228.87 6,135.4 -475.3 6,150.2 0.00 0.00 0.00
12,800.0 90.00 1.11 6,210.9 -1,228.87 6,235.3 -473.4 6,250.0 0.00 0.00 0.00
12,900.0 90.00 111 6,210.9 -1,228.87 6,335.3 -471.4 6,349.8 0.00 0.00 0.00
13,000.0 90.00 1.12 6,210.9 -1,228.88 6,435.3 -469.5 6,449.6 0.00 0.00 0.00
13,100.0 90.00 1.12 6,210.9 -1,228.88 6,535.3 -467.6 6,549.4 0.00 0.00 0.00
13,200.0 90.00 1.12 6,210.9 -1,228.88 6,635.3 -465.6 6,649.2 0.00 0.00 0.00
13,300.0 90.00 1.12 6,210.9 -1,228.88 6,735.2 -463.7 6,749.0 0.00 0.00 0.00
13,400.0 90.00 1.12 6,210.9 -1,228.89 6,835.2 -461.7 6,848.8 0.00 0.00 0.00
13,500.0 90.00 1.12 6,210.9 -1,228.89 6,935.2 -459.8 6,948.6 0.00 0.00 0.00
13,600.0 90.00 112 6,210.9 -1,228.89 7,035.2 -457.8 7,048.4 0.00 0.00 0.00
13,700.0 90.00 1.12 6,210.9 -1,228.89 7,135.2 -455.9 7,148.2 0.00 0.00 0.00
13,800.0 90.00 112 6,210.9 -1,228.90 7,235.1 -453.9 7,248.0 0.00 0.00 0.00
13,900.0 90.00 1.12 6,210.9 -1,228.90 7,335.1 -452.0 7,347.8 0.00 0.00 0.00
14,000.0 90.00 112 6,210.9 -1,228.90 7,435.1 -450.0 7,447.6 0.00 0.00 0.00
14,100.0 90.00 1.12 6,210.9 -1,228.91 7,535.1 -448.1 7,547.4 0.00 0.00 0.00
14,200.0 90.00 1.12 6,210.9 -1,228.91 7,635.1 -446.1 7,647.2 0.00 0.00 0.00
14,300.0 90.00 1.12 6,210.9 -1,228.91 7,735.1 -444.2 7,747.0 0.00 0.00 0.00
14,400.0 90.00 1.12 6,210.9 -1,228.92 7,835.0 -442.2 7,846.8 0.00 0.00 0.00
14,500.0 90.00 112 6,210.9 -1,228.92 7,935.0 -440.3 7,946.6 0.00 0.00 0.00
14,600.0 90.00 1.12 6,210.9 -1,228.93 8,035.0 -438.3 8,046.4 0.00 0.00 0.00
14,700.0 90.00 112 6,210.9 -1,228.93 8,135.0 -436.4 8,146.2 0.00 0.00 0.00
14,800.0 90.00 1.12 6,210.9 -1,228.94 8,235.0 -434.4 8,246.0 0.00 0.00 0.00
14,900.0 90.00 112 6,210.9 -1,228.94 8,334.9 -432.5 8,345.8 0.00 0.00 0.00
15,000.0 90.00 112 6,210.9 -1,228.94 8,434.9 -430.5 8,445.6 0.00 0.00 0.00
15,100.0 90.00 112 6,210.9 -1,228.95 8,534.9 -428.6 8,545.5 0.00 0.00 0.00
15,200.0 90.00 1.12 6,211.0 -1,228.95 8,634.9 -426.6 8,645.3 0.00 0.00 0.00
15,300.0 90.00 1.12 6,211.0 -1,228.96 8,734.9 -424.7 8,745.1 0.00 0.00 0.00
15,400.0 90.00 112 6,211.0 -1,228.96 8,834.8 -422.7 8,844.9 0.00 0.00 0.00
15,500.0 90.00 1.12 6,211.0 -1,228.97 8,934.8 -420.8 8,944.7 0.00 0.00 0.00
15,600.0 90.00 112 6,211.0 -1,228.97 9,034.8 -418.8 9,044.5 0.00 0.00 0.00
15,700.0 90.00 1.12 6,211.0 -1,228.98 9,134.8 -416.9 9,144.3 0.00 0.00 0.00
15,800.0 90.00 112 6,211.0 -1,228.99 9,234.8 -414.9 9,244.1 0.00 0.00 0.00
15,900.0 90.00 112 6,211.0 -1,228.99 9,334.7 -413.0 9,343.9 0.00 0.00 0.00
16,000.0 90.00 1.12 6,211.0 -1,229.00 9,434.7 -411.0 9,443.7 0.00 0.00 0.00
BHL: 600ft FNL & 605ft FWL of Sec 30

16,043.2 90.00 1.12 6,211.0 -1,229.00 9,477.9 -410.2 9,486.8 0.00 0.00 0.00
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MALLARD

Database: EDM 5000.1 Single User Db Local Co-ordinate Reference:  Well MOTTLED 31-1HN
Company: MALLARD EXPLORATION TVD Reference: KB-EST @ 4982.0usft (Original Well Elev)
Project: WELD COUNTY, COLORADO (NAD 83) MD Reference: KB-EST @ 4982.0usft (Original Well Elev)
Site: SW SW SEC. 31 T8N R59W 6th P.M. North Reference: True
Well: MOTTLED 31-1HN Survey Calculation Method: Minimum Curvature
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1
Formations
Dip
MD TVD Dip Direction
(usft) (usft) Name Lithology ) ©)
467.0 466.0 Fox Hills Base
1,530.5 1,508.0 Pierre Shale Top
3,324.7 3,263.0 Richard Sandstone
3,432.1 3,368.0 Parkman Sandstone
4,229.8 4,151.0 Sussex Sandstone
4,770.3 4,691.0 Shannon Sandstone
6,167.1 6,043.0 Sharon Springs
6,284.5 6,117.0 Niobrara A Chalk
6,327.0 6,139.0 Niobrara A Chalk Base
6,381.2 6,163.0 Niobrara B1 Chalk Top
6,458.1 6,189.0 Niobrara B1 Chalk Base
6,617.4 6,211.0 Niobrara B2 Chalk Top (Target)
Plan Annotations
Local Coordinates
MD TVD +N/-S +E/-W
(usft) (usft) (usft) (usft) Comment
0.0 0.0 0.0 0.0 SHL: 550ft FSL & 1199ft FWL of Sec 31
100.0 100.0 0.0 0.0 START NUDGE (2°/100ft BUR)
700.0 695.6 -40.8 -47.5 EOB TO 12° INC
3,929.5 3,854.6 -478.2 -556.9 END OF TANGENT
4,529.5 4,450.2 -519.0 -604.4 EOD TO VERTICAL
5,717.3 5,638.0 -519.0 -604.4 KOP (10°/100ft BUR)
6,617.4 6,211.0 53.9 -593.3 HZ LP: 600ft FSL & 605ft FWL of Sec 31
16,043.2 6,211.0 9,477.9 -410.2 BHL: 600ft FNL & 605ft FWL of Sec 30
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