MALLARD EXPLORATION

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

ORIGINAL WELLBORE
17 December, 2017

Plan: PROPOSAL #1
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Project: WELD COUNTY, COLORADO (NAD 83) AN Azimuins to True Nort
(] . . 200 Magnetic North: 7.78°
() Site: SE NW SEC. 31 T9N R59W 6th P.M.
Ao Well: SHULL FED 31-32-7HN % \ sengi 5250961
. 100 Date: 17/12/2017
EXPLORATION Wellbore- ORIGINAL WELLBORE | SHULLFED 31_32-5_':'9\\\ \s MOdEl: IGRF2015
Design: PROPOSAL #1 SLLFED RGN
ANNOTATIONS S %7 SHULL FED 3130 7THN 1 FORMATION TOP DETAILS
TVD MD Inc Azi  +N/-S  +E/-W  VSect Dep Annotation = SHULL FED 31-32-8HC TV%Féaég Mgo':éaég Fox ||:-|C;|r|?§;?52
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 SHL: 1777ft FNL & 2110ft FWL of Sec 31 S 1446.00  1449.36 Pierre Shale Top
900.00  900.00 0.00 0.00 0.00 0.00 0.00 0.00 START NUDGE (2°/100ft BUR) TA0 o aiassne 353400 335584 Richard Sandstone
1953.66 1978.99  21.58 159.93 -188.61 68.90  97.25 200.80 EOB TO 21.58° INC £ ‘ ‘ 3355.00  3485.96 Parkman Sandstone
4369.38 4576.80  21.58 159.93 -1086.07 396.76 559.96 1156.27 END OF TANGENT 2 SHULL FED 3Las.eN— T ] 4038.00  4220.44 Sussex Sandstone
5423.04 5655.79 0.00 0.00 -1274.68 465.66 657.21 1357.07 EOD TO VERTICAL T ‘ ‘ \ 4527.00  4744.46 Shannon Sandstone
5523.04 5755.79 0.00 0.00 -1274.68 465.66 657.21 1357.07 KOP (10°/100ft BUR) S 2004 suulL sraeon ~ 5922.00  6197.11 Sharon Springs
6096.00 6655.79  90.00  89.79 -1272.58 1038.61 1222.94 1930.03 HZ LP: 2325ft FSL & 2140ft FEL of Sec 31 & 17 e N 5987.00  6296.52 _ Niobrara A Chalk
6096.00 13586.72  90.00  89.80 -1247.63 7969.50 8066.56 8860.96 BHL: 2325ft FSL & 460ft FEL of Sec 32 SHULL 31.35.8HCT | Ry P \joprara A fgﬁng%S
N 6074.00  6496.50 Niobrara B1 Chalk Base
-300 \ 6096.00 6655.79 Niobrara B2 Chalk Top (Target)
T~
WELLBORE TARGET DETAILS (LAT/LONG) 400
Name VD NS TElW L atitude Longitude \ PROPOSED LOCAL COORDINATES:
KOP - SHULL FED 31-32-7HN 5523.04 -1274.68 465.66 40.705587 -104.021040 k ' SHL: 1777ft ENL & 2110ft FWL of Sec 31
HZ LP - SHULL FED 31-32-7HN 6096.00  -1272.58  1038.61 40.705593  -104.018974 500 — e A\
BHL - SHULL FED 31-32-7HN 6096.00  -1247.63  7969.50 40.705658  -103.993976 -400 300 100 0 100 HZ LP: 2325ft FSL & 2140ft FEL of Sec 31
West(-)/East 100 usft/i
estOfEast) (109 ustuin BHL: 2325ft FSL & 460ft FEL of Sec 32
1 1 \ 2000~
400 2600- ]
I
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MALLARD

Database: EDM 5000.1 Single User Db Local Co-ordinate Reference: = Well SHULL FED 31-32-7HN
Company: MALLARD EXPLORATION TVD Reference: KB-EST @ 4898.00usft (Original Well Elev)
Project: WELD COUNTY, COLORADO (NAD 83) MD Reference: KB-EST @ 4898.00usft (Original Well Elev)
Site: SE NW 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 #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 SE NW SEC. 31 T9N R59W 6th P.M.
Site Position: Northing: 1,504,605.23ysft  Latitude: 40.709170
From: Lat/Long Easting: 3,409,502.77usft  Longitude: -104.022863
Position Uncertainty: 0.00 usft Slot Radius: 1.10000ft Grid Convergence: 0.95 °
Well SHULL FED 31-32-7HN
Well Position +N/-S -30.61 usft Northing: 1,504,575.28 usf Latitude: 40.709086
+E/-W 39.65 usft Easting: 3,409,542.92 usfi Longitude: -104.022720
Position Uncertainty 0.00 usft Wellhead Elevation: usf Ground Level: 4,878.00 usft
Wellbore ORIGINAL WELLBORE
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2015 17/12/2017 7.78 67.20 52,570
Design PROPOSAL #1
Audit Notes:
Version: Phase: PROTOTYPE Tie On Depth: 0.00
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(usft) (usft) (usft) °)
0.00 0.00 0.00 98.90
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 -4,898.00 0.00 0.00 0.00 0.00 0.00 0.00
900.00 0.00 0.00 900.00 -3,998.00 0.00 0.00 0.00 0.00 0.00 0.00
1,978.99  21.58 159.93 1,953.66 -2,944.34 -188.61 68.90 2.00 2.00 0.00 159.93
4,576.80 21.58 159.93  4,369.38 -528.62  -1,086.07 396.76 0.00 0.00 0.00 0.00
5,655.79 0.00 0.00 5,423.04 525.04 -1,274.68  465.66 2.00 -2.00 0.00 180.00
5,755.79 0.00 0.00 5,523.04 625.04 -1,274.68  465.66 0.00 0.00 0.00 0.00 KOP - SHULL FED
6,655.79 90.00 89.79 6,096.00 1,198.00 -1,272.58 1,038.61 10.00 10.00 9.98 89.79 HZLP-SHULL FE
13,586.72  90.00 89.80 6,096.00 1,198.00 -1,247.63 7,969.50 0.00 0.00 0.00 78.98 BHL - SHULL FED
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ss
(usft)

4,898.00
4,798.00
4,698.00
4,598.00
4,498.00

4,398.00

4,390.00
4,298.00
4,198.00
4,098.00

3,998.00
3,898.02
3,798.16
3,698.55
3,599.30

3,500.53

3,452.00
3,402.38
3,304.94
3,208.36

3,112.73
3,018.18

2,944.34
2,924.80
2,831.81

2,738.82
2,645.83
2,552.84
2,459.85
2,366.86

2,273.87
2,180.88
2,087.89
1,994.90
1,901.91

1,808.92
1,715.92

1,664.00
1,622.93

1,543.00

1,529.94
1,436.95
1,343.96
1,250.97
1,157.98

Database: EDM 5000.1 Single User Db
Company: MALLARD EXPLORATION
Project: WELD COUNTY, COLORADO (NAD 83)
Site: SE NW SEC. 31 T9N R59W 6th P.M.
Well: SHULL FED 31-32-7HN
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1
Planned Survey
MD Inc Azi TVD
(usft) ©) ©) (usft)
SHL: 1777ft FNL & 2110ft FWL of Sec 31
0.00 0.00 0.00 0.00

100.00 0.00 0.00 100.00

200.00 0.00 0.00 200.00

300.00 0.00 0.00 300.00

400.00 0.00 0.00 400.00

500.00 0.00 0.00 500.00

Fox Hills Base

508.00 0.00 0.00 508.00

600.00 0.00 0.00 600.00

700.00 0.00 0.00 700.00

800.00 0.00 0.00 800.00

START NUDGE (2°/100ft BUR)

900.00 0.00 0.00 900.00
1,000.00 2.00 159.93 999.98
1,100.00 4.00 159.93 1,099.84
1,200.00 6.00 159.93 1,199.45
1,300.00 8.00 159.93 1,298.70
1,400.00 10.00 159.93 1,397.47

Pierre Shale Top
1,449.36 10.99 159.93 1,446.00
1,500.00 12.00 159.93 1,495.62
1,600.00 14.00 159.93 1,593.06
1,700.00 16.00 159.93 1,689.64
1,800.00 18.00 159.93 1,785.27
1,900.00 20.00 159.93 1,879.82
EOB TO 21.58° INC
1,978.99 21.58 159.93 1,953.66
2,000.00 21.58 159.93 1,973.20
2,100.00 21.58 159.93 2,066.19
2,200.00 21.58 159.93 2,159.18
2,300.00 21.58 159.93 2,252.17
2,400.00 21.58 159.93 2,345.16
2,500.00 21.58 159.93 2,438.15
2,600.00 21.58 159.93 2,531.14
2,700.00 21.58 159.93 2,624.13
2,800.00 21.58 159.93 2,717.12
2,900.00 21.58 159.93 2,810.11
3,000.00 21.58 159.93 2,903.10
3,100.00 21.58 159.93 2,996.09
3,200.00 21.58 159.93 3,089.08
3,300.00 21.58 159.93 3,182.08
Richard Sandstone
3,355.84 21.58 159.93 3,234.00
3,400.00 21.58 159.93 3,275.07
Parkman Sandstone
3,485.96 21.58 159.93 3,355.00
3,500.00 21.58 159.93 3,368.06
3,600.00 21.58 159.93 3,461.05
3,700.00 21.58 159.93 3,554.04
3,800.00 21.58 159.93 3,647.03
3,900.00 21.58 159.93 3,740.02
4,000.00 21.58 159.93 3,833.01

1,064.99

Local Co-ordinate Reference:  Well SHULL FED 31-32-7HN
TVD Reference:
MD Reference:

KB-EST @ 4898.00usft (Original Well Elev)
KB-EST @ 4898.00usft (Original Well Elev)

North Reference: True
Survey Calculation Method: Minimum Curvature
Vertical Dogleg Build Turn
+N/-S +E/-W Section Rate Rate Rate
(usft) (usft) (usft) (°/100usft) (°/100usft)  (°/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
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
-1.64 0.60 0.85 2.00 2.00 0.00
-6.55 2.39 3.38 2.00 2.00 0.00
-14.74 5.39 7.60 2.00 2.00 0.00
-26.19 9.57 13.50 2.00 2.00 0.00
-40.88 14.93 21.08 2.00 2.00 0.00
-49.32 18.02 25.43 2.00 2.00 0.00
-58.80 21.48 30.32 2.00 2.00 0.00
-79.93 29.20 41.21 2.00 2.00 0.00
-104.24 38.08 53.74 2.00 2.00 0.00
-131.70 48.11 67.90 2.00 2.00 0.00
-162.28 59.28 83.67 2.00 2.00 0.00
-188.61 68.90 97.25 2.00 2.00 0.00
-195.87 71.55 100.99 0.00 0.00 0.00
-230.42 84.17 118.80 0.00 0.00 0.00
-264.96 96.80 136.61 0.00 0.00 0.00
-299.51 109.42 154.42 0.00 0.00 0.00
-334.06 122.04 172.23 0.00 0.00 0.00
-368.60 134.66 190.05 0.00 0.00 0.00
-403.15 147.28 207.86 0.00 0.00 0.00
-437.70 159.90 225.67 0.00 0.00 0.00
-472.24 172.52 243.48 0.00 0.00 0.00
-506.79 185.14 261.29 0.00 0.00 0.00
-541.34 197.76 279.11 0.00 0.00 0.00
-575.88 210.38 296.92 0.00 0.00 0.00
-610.43 223.00 314.73 0.00 0.00 0.00
-644.98 235.62 332.54 0.00 0.00 0.00
-664.27 242.67 342.49 0.00 0.00 0.00
-679.52 248.24 350.35 0.00 0.00 0.00
-709.22 259.09 365.66 0.00 0.00 0.00
-714.07 260.86 368.16 0.00 0.00 0.00
-748.62 273.48 385.98 0.00 0.00 0.00
-783.16 286.10 403.79 0.00 0.00 0.00
-817.71 298.72 421.60 0.00 0.00 0.00
-852.26 311.34 439.41 0.00 0.00 0.00
-886.80 323.96 457.22 0.00 0.00 0.00
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Database: EDM 5000.1 Single User Db Local Co-ordinate Reference: = Well SHULL FED 31-32-7HN
Company: MALLARD EXPLORATION TVD Reference: KB-EST @ 4898.00usft (Original Well Elev)
Project: WELD COUNTY, COLORADO (NAD 83) MD Reference: KB-EST @ 4898.00usft (Original Well Elev)
Site: SE NW 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 #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)
4,100.00 21.58 159.93 3,926.00 972.00 -921.35 336.58 475.03 0.00 0.00 0.00
4,200.00 21.58 159.93 4,018.99 879.01 -955.90 349.20 492.85 0.00 0.00 0.00
Sussex Sandstone
4,220.44 21.58 159.93 4,038.00 860.00 -962.96 351.78 496.49 0.00 0.00 0.00
4,300.00 21.58 159.93 4,111.98 786.02 -990.44 361.82 510.66 0.00 0.00 0.00
4,400.00 21.58 159.93 4,204.97 693.03 -1,024.99 374.44 528.47 0.00 0.00 0.00
4,500.00 21.58 159.93 4,297.96 600.04 -1,059.54 387.06 546.28 0.00 0.00 0.00
END OF TANGENT
4,576.80 21.58 159.93 4,369.38 528.62 -1,086.07 396.76 559.96 0.00 0.00 0.00
4,600.00 21.12 159.93 4,390.99 507.01 -1,094.00 399.65 564.05 2.00 -2.00 0.00
4,700.00 19.12 159.93 4,484.88 413.12 -1,126.30 411.46 580.71 2.00 -2.00 0.00
Shannon Sandstone
4,744.46 18.23 159.93 4,527.00 371.00 -1,139.67 416.34 587.60 2.00 -2.00 0.00
4,800.00 17.12 159.93 4,579.92 318.08 -1,155.51 422.12 595.76 2.00 -2.00 0.00
4,900.00 15.12 159.93 4,675.99 222.01 -1,181.58 431.65 609.20 2.00 -2.00 0.00
5,000.00 13.12 159.93 4,772.96 125.04 -1,204.48 440.02 621.02 2.00 -2.00 0.00
5,100.00 11.12 159.93 4,870.73 27.27 -1,224.20 447.22 631.18 2.00 -2.00 0.00
5,200.00 9.12 159.93 4,969.17 -71.17 -1,240.69 453.24 639.68 2.00 -2.00 0.00
5,300.00 7.12 159.93 5,068.16 -170.16 -1,253.95 458.09 646.52 2.00 -2.00 0.00
5,400.00 5.12 159.93 5,167.59 -269.59 -1,263.96 461.74 651.68 2.00 -2.00 0.00
5,500.00 3.12 159.93 5,267.33 -369.33 -1,270.70 464.21 655.16 2.00 -2.00 0.00
5,600.00 1.12 159.93 5,367.25 -469.25 -1,274.17 465.47 656.94 2.00 -2.00 0.00
EOD TO VERTICAL
5,655.79 0.00 0.00 5,423.04 -525.04 -1,274.68 465.66 657.21 2.00 -2.00 0.00
5,700.00 0.00 0.00 5,467.25 -569.25 -1,274.68 465.66 657.21 0.00 0.00 0.00
KOP (10°/100ft BUR)
5,755.79 0.00 0.00 5,523.04 -625.04 -1,274.68 465.66 657.21 0.00 0.00 0.00
5,800.00 4.42 89.79 5,567.21 -669.21 -1,274.67 467.36 658.89 10.00 10.00 0.00
5,900.00 14.42 89.79 5,665.73 -767.73 -1,274.61 483.71 675.03 10.00 10.00 0.00
6,000.00 24.42 89.79 5,759.92 -861.92 -1,274.49 516.92 707.82 10.00 10.00 0.00
6,100.00 34.42 89.79 5,846.92 -948.92 -1,274.31 565.98 756.26 10.00 10.00 0.00
Sharon Springs
6,197.11 44.13 89.79 5,922.00 -1,024.00 -1,274.09 627.38 816.89 10.00 10.00 0.00
6,200.00 44.42 89.79 5,924.07 -1,026.07 -1,274.08 629.40 818.88 10.00 10.00 0.00
Niobrara A Chalk
6,296.52 54.07 89.79 5,987.00 -1,089.00 -1,273.81 702.43 890.99 10.00 10.00 0.00
6,300.00 54.42 89.79 5,989.04 -1,091.04 -1,273.80 705.25 893.78 10.00 10.00 0.00
Niobrara A Chalk Base
6,351.35 59.56 89.79 6,017.00 -1,119.00 -1,273.64 748.30 936.28 10.00 10.00 0.00
6,400.00 64.42 89.79 6,039.84 -1,141.84 -1,273.49 791.24 978.68 10.00 10.00 0.00
Niobrara B1 Chalk Top
6,443.17 68.74 89.79 6,057.00 -1,159.00 -1,273.34 830.84 1,017.79 10.00 10.00 0.00
Niobrara B1 Chalk Base
6,496.50 74.07 89.79 6,074.00 -1,176.00 -1,273.15 881.37 1,067.68 10.00 10.00 0.00
6,500.00 74.42 89.79 6,074.95 -1,176.95 -1,273.14 884.74 1,071.00 10.00 10.00 0.00
6,600.00 84.42 89.79 6,093.29 -1,195.29 -1,272.78 982.91 1,167.94 10.00 10.00 0.00
HZ LP: 2325ft FSL & 2140ft FEL of Sec 31 - Niobrara B2 Chalk Top (Target)
6,655.79 90.00 89.79 6,096.00 -1,198.00 -1,272.58 1,038.61 1,222.94 10.00 10.00 0.00
6,700.00 90.00 89.79 6,096.00 -1,198.00 -1,272.42 1,082.82 1,266.59 0.00 0.00 0.00
6,800.00 90.00 89.79 6,096.00 -1,198.00 -1,272.05 1,182.82 1,365.33 0.00 0.00 0.00
6,900.00 90.00 89.79 6,096.00 -1,198.00 -1,271.68 1,282.82 1,464.07 0.00 0.00 0.00
7,000.00 90.00 89.79 6,096.00 -1,198.00 -1,271.32 1,382.82 1,562.81 0.00 0.00 0.00
7,100.00 90.00 89.79 6,096.01 -1,198.01 -1,270.95 1,482.82 1,661.55 0.00 0.00 0.00
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Database:
Company:
Project:
Site:

Well:
Wellbore:
Design:

Planned Survey

MD
(usft)

7,200.00
7,300.00

7,400.00
7,500.00
7,600.00
7,700.00
7,800.00

7,900.00
8,000.00
8,100.00
8,200.00
8,300.00

8,400.00
8,500.00
8,600.00
8,700.00
8,800.00

8,900.00
9,000.00
9,100.00
9,200.00
9,300.00

9,400.00
9,500.00
9,600.00
9,700.00
9,800.00

9,900.00
10,000.00
10,100.00
10,200.00
10,300.00

10,400.00
10,500.00
10,600.00
10,700.00
10,800.00

10,900.00
11,000.00
11,100.00
11,200.00
11,300.00

11,400.00
11,500.00
11,600.00
11,700.00
11,800.00

11,900.00
12,000.00
12,100.00
12,200.00
12,300.00

12,400.00
12,500.00

EDM 5000.1 Single User Db
MALLARD EXPLORATION

WELD COUNTY, COLORADO (NAD 83)
SE NW SEC. 31 T9N R59W 6th P.M.

SHULL FED 31-32-7HN
ORIGINAL WELLBORE

PROPOSAL #1
Inc Azi
) )
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.79
90.00 89.80
90.00 89.80
90.00 89.80
90.00 89.80
90.00 89.80
90.00 89.80
90.00 89.80
90.00 89.80
90.00 89.80
90.00 89.80
90.00 89.80
90.00 89.80
90.00 89.80

TVD
(usft)

6,096.01
6,096.01

6,096.01
6,096.01
6,096.01
6,096.01
6,096.01

6,096.01
6,096.01
6,096.02
6,096.02
6,096.02

6,096.02
6,096.02
6,096.02
6,096.02
6,096.02

6,096.02
6,096.02
6,096.02
6,096.02
6,096.02

6,096.02
6,096.02
6,096.02
6,096.02
6,096.02

6,096.02
6,096.02
6,096.02
6,096.02
6,096.02

6,096.02
6,096.02
6,096.02
6,096.02
6,096.02

6,096.02
6,096.02
6,096.02
6,096.02
6,096.02

6,096.02
6,096.02
6,096.02
6,096.02
6,096.02

6,096.02
6,096.02
6,096.02
6,096.02
6,096.01

6,096.01
6,096.01

ss
(usft)

-1,198.01
-1,198.01

-1,198.01
-1,198.01
-1,198.01
-1,198.01
-1,198.01

-1,198.01
-1,198.01
-1,198.02
-1,198.02
-1,198.02

-1,198.02
-1,198.02
-1,198.02
-1,198.02
-1,198.02

-1,198.02
-1,198.02
-1,198.02
-1,198.02
-1,198.02

-1,198.02
-1,198.02
-1,198.02
-1,198.02
-1,198.02

-1,198.02
-1,198.02
-1,198.02
-1,198.02
-1,198.02

-1,198.02
-1,198.02
-1,198.02
-1,198.02
-1,198.02

-1,198.02
-1,198.02
-1,198.02
-1,198.02
-1,198.02

-1,198.02
-1,198.02
-1,198.02
-1,198.02
-1,198.02

-1,198.02
-1,198.02
-1,198.02
-1,198.02
-1,198.01

-1,198.01
-1,198.01

Local Co-ordinate Reference:  Well SHULL FED 31-32-7HN
TVD Reference:
MD Reference:

KB-EST @ 4898.00usft (Original Well Elev)
KB-EST @ 4898.00usft (Original Well Elev)

North Reference: True
Survey Calculation Method: Minimum Curvature
Vertical Dogleg Build Turn
+N/-S +E/-W Section Rate Rate Rate
(usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
-1,270.58 1,582.82 1,760.29 0.00 0.00 0.00
-1,270.22 1,682.82 1,859.03 0.00 0.00 0.00
-1,269.85 1,782.82 1,957.77 0.00 0.00 0.00
-1,269.49 1,882.82 2,056.51 0.00 0.00 0.00
-1,269.12 1,982.82 2,155.25 0.00 0.00 0.00
-1,268.76 2,082.82 2,253.99 0.00 0.00 0.00
-1,268.39 2,182.81 2,352.73 0.00 0.00 0.00
-1,268.03 2,282.81 2,451.47 0.00 0.00 0.00
-1,267.66 2,382.81 2,550.21 0.00 0.00 0.00
-1,267.30 2,482.81 2,648.95 0.00 0.00 0.00
-1,266.93 2,582.81 2,747.68 0.00 0.00 0.00
-1,266.57 2,682.81 2,846.42 0.00 0.00 0.00
-1,266.21 2,782.81 2,945.16 0.00 0.00 0.00
-1,265.84 2,882.81 3,043.90 0.00 0.00 0.00
-1,265.48 2,982.81 3,142.64 0.00 0.00 0.00
-1,265.12 3,082.81 3,241.38 0.00 0.00 0.00
-1,264.75 3,182.81 3,340.12 0.00 0.00 0.00
-1,264.39 3,282.81 3,438.86 0.00 0.00 0.00
-1,264.03 3,382.81 3,537.60 0.00 0.00 0.00
-1,263.67 3,482.81 3,636.34 0.00 0.00 0.00
-1,263.31 3,582.81 3,735.08 0.00 0.00 0.00
-1,262.94 3,682.80 3,833.82 0.00 0.00 0.00
-1,262.58 3,782.80 3,932.56 0.00 0.00 0.00
-1,262.22 3,882.80  4,031.30 0.00 0.00 0.00
-1,261.86 3,982.80  4,130.04 0.00 0.00 0.00
-1,261.50 4,082.80 4,228.78 0.00 0.00 0.00
-1,261.14 4,182.80 4,327.52 0.00 0.00 0.00
-1,260.78 4,282.80  4,426.27 0.00 0.00 0.00
-1,260.42 4,382.80 4,525.01 0.00 0.00 0.00
-1,260.06 4,482.80  4,623.75 0.00 0.00 0.00
-1,259.70 4,582.80 4,722.49 0.00 0.00 0.00
-1,259.34 4,682.80 4,821.23 0.00 0.00 0.00
-1,258.98 4,782.80  4,919.97 0.00 0.00 0.00
-1,258.62 4,882.80 5,018.71 0.00 0.00 0.00
-1,258.26 4,982.80 5,117.45 0.00 0.00 0.00
-1,257.90 5,082.80 5,216.19 0.00 0.00 0.00
-1,257.54 5,182.80 5,314.93 0.00 0.00 0.00
-1,257.18 5,282.79 5,413.67 0.00 0.00 0.00
-1,256.82 5,382.79 5,512.41 0.00 0.00 0.00
-1,256.47 5,482.79 5,611.15 0.00 0.00 0.00
-1,256.11 5,582.79 5,709.89 0.00 0.00 0.00
-1,255.75 5,682.79 5,808.63 0.00 0.00 0.00
-1,255.39 5,782.79 5,907.37 0.00 0.00 0.00
-1,255.04 5,882.79 6,006.11 0.00 0.00 0.00
-1,254.68 5,982.79 6,104.85 0.00 0.00 0.00
-1,254.32 6,082.79 6,203.60 0.00 0.00 0.00
-1,253.97 6,182.79 6,302.34 0.00 0.00 0.00
-1,253.61 6,282.79 6,401.08 0.00 0.00 0.00
-1,253.25 6,382.79 6,499.82 0.00 0.00 0.00
-1,252.90 6,482.79 6,598.56 0.00 0.00 0.00
-1,252.54 6,582.79 6,697.30 0.00 0.00 0.00
-1,252.19 6,682.79 6,796.04 0.00 0.00 0.00
-1,251.83 6,782.79 6,894.78 0.00 0.00 0.00
-1,251.47 6,882.78 6,993.52 0.00 0.00 0.00

17/12/2017 5:52:31PM

Page 5

COMPASS 5000.1 Build 56



~i—
-

MALLARD

Planning Report

Database: EDM 5000.1 Single User Db Local Co-ordinate Reference: = Well SHULL FED 31-32-7HN

Company: MALLARD EXPLORATION TVD Reference: KB-EST @ 4898.00usft (Original Well Elev)
Project: WELD COUNTY, COLORADO (NAD 83) MD Reference: KB-EST @ 4898.00usft (Original Well Elev)
Site: SE NW 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 #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)
12,600.00 90.00 89.80 6,096.01 -1,198.01 -1,251.12 6,982.78 7,092.26 0.00 0.00 0.00
12,700.00 90.00 89.80 6,096.01 -1,198.01 -1,250.76 7,082.78 7,191.01 0.00 0.00 0.00
12,800.00 90.00 89.80 6,096.01 -1,198.01 -1,250.41 7,182.78 7,289.75 0.00 0.00 0.00
12,900.00 90.00 89.80 6,096.01 -1,198.01 -1,250.06 7,282.78 7,388.49 0.00 0.00 0.00
13,000.00 90.00 89.80 6,096.01 -1,198.01 -1,249.70 7,382.78 7,487.23 0.00 0.00 0.00
13,100.00 90.00 89.80 6,096.01 -1,198.01 -1,249.35 7,482.78 7,585.97 0.00 0.00 0.00
13,200.00 90.00 89.80 6,096.00 -1,198.00 -1,248.99 7,582.78 7,684.71 0.00 0.00 0.00
13,300.00 90.00 89.80 6,096.00 -1,198.00 -1,248.64 7,682.78 7,783.45 0.00 0.00 0.00
13,400.00 90.00 89.80 6,096.00 -1,198.00 -1,248.29 7,782.78 7,882.19 0.00 0.00 0.00
13,500.00 90.00 89.80 6,096.00 -1,198.00 -1,247.93 7,882.78 7,980.94 0.00 0.00 0.00
BHL: 2325ft FSL & 460ft FEL of Sec 32
13,586.72 90.00 89.80 6,096.00 -1,198.00 -1,247.63 7,969.50 8,066.56 0.00 0.00 0.00
Formations
Dip
MD TVD Dip Direction
(usft) (usft) Name Lithology @) ©)
508.00 508.00 Fox Hills Base
1,449.36 1,446.00 Pierre Shale Top
3,355.84 3,234.00 Richard Sandstone
3,485.96 3,355.00 Parkman Sandstone
4,220.44 4,038.00 Sussex Sandstone
4,744.46 4,527.00  Shannon Sandstone
6,197.11 5,922.00  Sharon Springs
6,296.52 5,987.00  Niobrara A Chalk
6,351.35 6,017.00 Niobrara A Chalk Base
6,443.17 6,057.00 Niobrara B1 Chalk Top
6,496.50 6,074.00 Niobrara B1 Chalk Base
6,655.79 6,096.00 Niobrara B2 Chalk Top (Target)
Plan Annotations
Local Coordinates
MD TVD +N/-S +E/-W
(usft) (usft) (usft) (usft) Comment
0.00 0.00 0.00 0.00 SHL: 1777ft FNL & 2110ft FWL of Sec 31
900.00 900.00 0.00 0.00 START NUDGE (2°/100ft BUR)
1,978.99 1,953.66 -188.61 68.90 EOB TO 21.58° INC
4,576.80 4,369.38 -1,086.07 396.76 END OF TANGENT
5,655.79 5,423.04 -1,274.68 465.66 EOD TO VERTICAL
5,755.79 5,523.04 -1,274.68 465.66 KOP (10°/100ft BUR)
6,655.79 6,096.00 -1,272.58 1,038.61 HZ LP: 2325ft FSL & 2140ft FEL of Sec 31
13,586.72 6,096.00 -1,247.63 7,969.50 BHL: 2325ft FSL & 460ft FEL of Sec 32
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