MALLARD EXPLORATION

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

ORIGINAL WELLBORE
17 December, 2017

Plan: PROPOSAL #1
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Project: WELD COUNTY, COLORADO (NAD 83) N\ Azimuins to True Nort
(] . . 200 Magnetic North: 7.78°
=y Site: SE NW SEC. 31 TN R59W 6th P.M. \
Ao Well: SHULL FED 31-32-6HN svengi 5560 cenT
. 100 Date: 17/12/2017
EXPLORATION Wellbore- ORIGINAL WELLBORE SHULL FED 31-32-5HC MOdEl: |GRF2015
i . | T
Design: PROPOSAL #1 SHULL FED 31.32.6HN
ANNOTATIONS CR FORMATION TOP DETAILS
%’ SHULL FED 31-32-7HN [~~~ )
TVD MD Inc Azi  +N/-S  +E/W  VSect Dep Annotation = | | TVg)Féaég Mgogaég roy rormaton
000 000 000 000 000 000 000 000 SHL:1762ft FNL & 2090ft FWL of Sec 31 S SPULL FED Siuassn 144600  1446.00 Pierre Shale Top
1650.00 1650.00 0.00 0.00 0.00 0.00 0.00 0.00 START NUDGE (2°/100ft BUR) T -100 | | 373400 3266 12 Richard Sandstone
2317.30 2323.49 13.47 139.81 -60.19 50.86 54.79  78.80 EOB TO 13.47° INC = SHULL FED 31-36-5HC - 335500 3390.54 Parkman Sandstone
4755.74 4830.90 13.47 139.81 -506.33 427.80 460.87 662.86 END OF TANGENT 3 | | 4038.00 4092.86 Sussex Sandstone
5423.04 5504.38 0.00 0.00 -566.52 478.66 515.66 741.66 EOD TO VERTICAL _’CS SHULL FED 31-36-6HN —- \ 4527.00 4595.69 Shannon Sandstone
5523.04 5604.38 0.00 0.00 -566.52 478.66 515.66 741.66 KOP (10°/100ft BUR) S 00 | | 5922.00  6045.71 Sharon Springs
6096.00 6504.38  90.00 89.78 -564.32 1051.61 1087.16 1314.61 HZ LP: 2325ft FNL & 2140ft FEL of Sec 31 3 SHULL 31-36-7THN \\ 5987.00  6145.11 __Niobrara A Chalk
6096.00 13437.05 90.00  89.78 -537.91 7984.23 8002.33 8247.29 BHL: 2325ft FNL & 460ft FEL of Sec 32 \ R . 6017.00 6199.94 Niobrara A Chalk Base
SHULL 31-36-8HC 6057.00 6291.77 Niobrara B1 Chalk Top
\, 6074.00 6345.10 Niobrara B1 Chalk Base
-300 \\ 6096.00 6504.38 Niobrara B2 Chalk Top (Target)
—~—
WELLBORE TARGET DETAILS (LAT/LONG) -400 \
Name VD NS TEIW Latitude Longitude | PROPOSED LOCAL COORDINATES:
KOP - SHULL FED 31-32-6HN 5523.04 -566.52 478.66 40.707573 -104.021065 \ SHL: 1762ft ENL & 2090ft FWL of Sec 31
HZ LP - SHULL FED 31-32-6HN 6096.00 -564.32  1051.61 40.707579  -104.018998 500 I N Y B I N\
BHL - SHULL FED 31-32-6HN 6096.00 -537.91 7984.23 40.707648  -103.993993 400 300 200 100 0 100 200 300 400 HZ LP: 2325ft FNL & 2140ft FEL of Sec 31
West(-)/East(+) (100 usft/in)
BHL: 2325ft FNL & 460ft FEL of Sec 32
1 ] 2000-
400 2800- :
1 | R I
| 3000 1500- . SEC 31| SEC 32 |
800~ * \ , | 460ft SETBACK BOUNDARY '
7 3200 \ :
1200 1000 i P d— |
| 3400 1 v — |
] START NUDGE (2°/100ft BUR) = ‘
1600 3600 £ 500 3
| | 5 1 \ | EOB TO 13.47° INC 0
. S START NUDGE (2°/100ft BUR) - M
1 3800 S e , —
2000 1 o . - N\ | g
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= —~4000 X &
~ E = \ : | ; w
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> o - * >
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= = 3 -1000 o = .
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S P ~ 2
3 C 4800 -1500 o '
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MALLARD

Database: EDM 5000.1 Single User Db Local Co-ordinate Reference: = Well SHULL FED 31-32-6HN
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 31-32-6HN 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 31-32-6HN
Well Position +N/-S -15.31 usft Northing: 1,504,590.25 usf Latitude: 40.709128
+E/-W 19.96 usft Easting: 3,409,522.98 usfi Longitude: -104.022791
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 93.85
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
1,650.00 0.00 0.00 1,650.00  -3,248.00 0.00 0.00 0.00 0.00 0.00 0.00
2,323.49 13.47 139.81  2,317.30  -2,580.70 -60.19 50.86 2.00 2.00 0.00 139.81
4,830.90 13.47 139.81  4,755.74 -142.26 -506.33 427.80 0.00 0.00 0.00 0.00
5,504.38 0.00 0.00 5,423.04 525.04 -566.52 478.66 2.00 -2.00 0.00 180.00
5,604.38 0.00 0.00 5,523.04 625.04 -566.52 478.66 0.00 0.00 0.00 0.00 KOP - SHULL FED
6,504.38 90.00 89.78 6,096.00 1,198.00 -564.32 1,051.61 10.00 10.00 9.98 89.78 HZLP - SHULL FE
13,437.05 90.00 89.78 6,096.00 1,198.00 -537.91 7,984.23 0.00 0.00 0.00 69.19 BHL - SHULL FED

17/12/2017 5:42:04PM
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MALLARD

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 31-32-6HN

Wellbore: ORIGINAL WELLBORE

Design: PROPOSAL #1

Planned Survey

MD Inc Azi TVD
(usft) ©) ©) (usft)
SHL: 1762ft FNL & 2090ft 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
900.00 0.00 0.00 900.00
1,000.00 0.00 0.00 1,000.00
1,100.00 0.00 0.00 1,100.00
1,200.00 0.00 0.00 1,200.00
1,300.00 0.00 0.00 1,300.00
1,400.00 0.00 0.00 1,400.00
Pierre Shale Top
1,446.00 0.00 0.00 1,446.00
1,500.00 0.00 0.00 1,500.00
1,600.00 0.00 0.00 1,600.00
START NUDGE (2°/100ft BUR)
1,650.00 0.00 0.00 1,650.00
1,700.00 1.00 139.81 1,700.00
1,800.00 3.00 139.81 1,799.93
1,900.00 5.00 139.81 1,899.68
2,000.00 7.00 139.81 1,999.13
2,100.00 9.00 139.81 2,098.15
2,200.00 11.00 139.81 2,196.63
2,300.00 13.00 139.81 2,294.44
EOB TO 13.47° INC
2,323.49 13.47 139.81 2,317.30
2,400.00 13.47 139.81 2,391.71
2,500.00 13.47 139.81 2,488.96
2,600.00 13.47 139.81 2,586.21
2,700.00 13.47 139.81 2,683.46
2,800.00 13.47 139.81 2,780.71
2,900.00 13.47 139.81 2,877.96
3,000.00 13.47 139.81 2,975.20
3,100.00 13.47 139.81 3,072.45
3,200.00 13.47 139.81 3,169.70
Richard Sandstone
3,266.12 13.47 139.81 3,234.00
3,300.00 13.47 139.81 3,266.95
Parkman Sandstone
3,390.54 13.47 139.81 3,355.00
3,400.00 13.47 139.81 3,364.20
3,500.00 13.47 139.81 3,461.45
3,600.00 13.47 139.81 3,558.70
3,700.00 13.47 139.81 3,655.95
3,800.00 13.47 139.81 3,753.20
3,900.00 13.47 139.81 3,850.45

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
3,898.00
3,798.00
3,698.00
3,598.00

3,498.00

3,452.00
3,398.00
3,298.00

3,248.00

3,198.00
3,098.07
2,998.32
2,898.87
2,799.85

2,701.37
2,603.56

2,580.70
2,506.29
2,409.04

2,311.79
2,214.54
2,117.29
2,020.04
1,922.80

1,825.55
1,728.30

1,664.00
1,631.05

1,543.00

1,533.80
1,436.55
1,339.30
1,242.05
1,144.80

1,047.55

+N/-S
(usft)

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

-0.33

-3.00

-8.33
-16.31
-26.94

-40.20
-56.09

-60.19
-73.81
-91.60

-109.39
-127.18
-144.98
-162.77
-180.56

-198.35
-216.15

-227.91
-233.94

-250.05

-251.73
-269.53
-287.32
-305.11
-322.90

-340.70

Local Co-ordinate Reference:
TVD Reference:
MD Reference:
North Reference:
Survey Calculation Method:

+E/-W
(usft)

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

0.28

2.53

7.04
13.78
22.76

33.97
47.39

50.86
62.36
77.39

92.43
107.46
122.49
137.53
152.56

167.59
182.63

192.57
197.66

211.27

212.69
227.73
242.76
257.79
272.83

287.86

Well SHULL FED 31-32-6HN

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

True
Minimum Curvature

Vertical
Section
(usft)

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

0.30

2.73

7.58
14.85
24.52

36.60
51.05

54.79
67.18
83.38

99.57
115.77
131.96
148.16
164.35

180.55
196.74

207.45
212.94

227.60

229.13
245.33
261.52
277.72
293.91

310.11

Dogleg

Rate

(°/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

2.00
2.00
2.00
2.00
2.00

2.00
2.00

2.00
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

Build
Rate

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

2.00
2.00
2.00
2.00
2.00

2.00
2.00

2.00
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

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
0.00
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: SE NW SEC. 31 T9N R59W 6th P.M.
Well: SHULL FED 31-32-6HN

Wellbore: ORIGINAL WELLBORE

Design: PROPOSAL #1

Planned Survey

MD Inc Azi
(usft) ©) ©)
4,000.00 13.47 139.81

Sussex Sandstone
4,092.86 13.47 139.81
4,100.00 13.47 139.81
4,200.00 13.47 139.81
4,300.00 13.47 139.81
4,400.00 13.47 139.81
4,500.00 13.47 139.81

Shannon Sandstone
4,595.69 13.47 139.81
4,600.00 13.47 139.81
4,700.00 13.47 139.81
4,800.00 13.47 139.81

END OF TANGENT
4,830.90 13.47 139.81
4,900.00 12.09 139.81
5,000.00 10.09 139.81
5,100.00 8.09 139.81
5,200.00 6.09 139.81
5,300.00 4.09 139.81
5,400.00 2.09 139.81
5,500.00 0.09 139.81

EOD TO VERTICAL
5,504.38 0.00 0.00
5,600.00 0.00 0.00

KOP (10°/100ft BUR)
5,604.38 0.00 0.00
5,700.00 9.56 89.78
5,800.00 19.56 89.78
5,900.00 29.56 89.78
6,000.00 39.56 89.78

Sharon Springs
6,045.71 44.13 89.78
6,100.00 49.56 89.78

Niobrara A Chalk
6,145.11 54.07 89.78

Niobrara A Chalk Base
6,199.94 59.56 89.78
6,200.00 59.56 89.78

Niobrara B1 Chalk Top
6,291.77 68.74 89.78
6,300.00 69.56 89.78

Niobrara B1 Chalk Base
6,345.10 74.07 89.78
6,400.00 79.56 89.78
6,500.00 89.56 89.78

HZ LP: 2325ft FNL & 2140ft
6,504.38 90.00 89.78
6,600.00 90.00 89.78
6,700.00 90.00 89.78
6,800.00 90.00 89.78
6,900.00 90.00 89.78
7,000.00 90.00 89.78

Local Co-ordinate Reference:

TVD Reference:
MD Reference:
North Reference:

Survey Calculation Method:

TVD SS +N/-S +E/-W
(usft) (usft) (usft) (usft)
3,947.70 950.30 -358.49 302.89
4,038.00 860.00 -375.01 316.85
4,044.95 853.05 -376.28 317.92
4,142.20 755.80 -394.07 332.96
4,239.45 658.55 -411.87 347.99
4,336.69 561.31 -429.66 363.02
4,433.94 464.06 -447.45 378.06
4,527.00 371.00 -464.48 392.44
4,531.19 366.81 -465.24 393.09
4,628.44 269.56 -483.04 408.12
4,725.69 172.31 -500.83 423.16
4,755.74 142.26 -506.33 427.80
4,823.13 74.87 -518.00 437.67
4,921.26 -23.26 -532.69 450.08
5,020.00 -122.00 -544.76 460.27
5,119.23 -221.23 -554.18 468.23
5,218.83 -320.83 -560.95 473.96
5,318.68 -420.68 -565.07 477.43
5,418.66 -520.66 -566.52 478.66
5,423.04 -525.04 -566.52 478.66
5,518.66 -620.66 -566.52 478.66
5,523.04 -625.04 -566.52 478.66
5,618.21 -720.21 -566.49 486.62
5,714.88 -816.88 -566.39 511.73
5,805.71 -907.71 -566.23 553.24
5,887.96 -989.96 -566.02 609.90
5,922.00 -1,024.00 -565.90 640.38
5,959.12 -1,061.12 -565.75 679.98
5,987.00 -1,089.00 -565.61 715.43
6,017.00 -1,119.00 -565.43 761.30
6,017.03 -1,119.03 -565.43 761.35
6,057.00 -1,159.00 -565.12 843.84
6,059.93 -1,161.93 -565.09 851.54
6,074.00 -1,176.00 -564.92 894.37
6,086.52 -1,188.52 -564.72 947.80
6,095.98 -1,197.98 -564.33 1,047.23

FEL of Sec 31 - Niobrara B2 Chalk Top (Target)
6,096.00 -1,198.00 -564.32 1,051.61
6,096.00 -1,198.00 -563.95 1,147.23
6,096.00 -1,198.00 -563.57 1,247.23
6,096.00 -1,198.00 -563.18 1,347.23
6,096.00 -1,198.00 -562.80 1,447.22
6,096.01 -1,198.01 -562.41 1,547.22

Well SHULL FED 31-32-6HN

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

True
Minimum Curvature

Vertical
Section
(usft)

326.30

341.34
342.50
358.69

374.89
391.08
407.28

422.78
423.47

439.67
455.87

460.87
471.50
484.87

495.85
504.43
510.59
514.34
515.66

515.66
515.66

515.66
523.60
548.64

590.05
646.57

676.97
716.47

751.83

797.58
797.63

879.92
887.59

930.32

983.62
1,082.79

1,087.16
1,182.54
1,282.29

1,382.03
1,481.78
1,581.53

Dogleg Build Turn
Rate Rate Rate
(°/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
2.00 -2.00 0.00
2.00 -2.00 0.00
2.00 -2.00 0.00
2.00 -2.00 0.00
2.00 -2.00 0.00
2.00 -2.00 0.00
2.00 -2.00 0.00
2.00 -2.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 0.00
10.00 10.00 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

Database:
Company:
Project:
Site:

Well:
Wellbore:
Design:

Planned Survey

MD
(usft)

7,100.00
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

EDM 5000.1 Single User Db
MALLARD EXPLORATION

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

SHULL FED 31-32-6HN
ORIGINAL WELLBORE

PROPOSAL #1
Inc Azi
) )
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78
90.00 89.78

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
6,096.01
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
6,096.01
6,096.01
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
-1,198.01
-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
-1,198.01
-1,198.01
-1,198.01

-1,198.01
-1,198.01

Local Co-ordinate Reference:  Well SHULL FED 31-32-6HN
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)
-562.03 1,647.22 1,681.28 0.00 0.00 0.00
-561.65 1,747.22 1,781.02 0.00 0.00 0.00
-561.26 1,847.22 1,880.77 0.00 0.00 0.00
-560.88 1,947.22 1,980.52 0.00 0.00 0.00
-560.50 2,047.22 2,080.27 0.00 0.00 0.00
-560.11 2,147.22 2,180.01 0.00 0.00 0.00
-559.73 2,247.22 2,279.76 0.00 0.00 0.00
-559.35 2,347.22 2,379.51 0.00 0.00 0.00
-558.96 2,447.22 2,479.26 0.00 0.00 0.00
-558.58 2,547.22 2,579.00 0.00 0.00 0.00
-558.20 2,647.22 2,678.75 0.00 0.00 0.00
-557.82 2,747.22 2,778.50 0.00 0.00 0.00
-557.43 2,847.21 2,878.24 0.00 0.00 0.00
-557.05 2,947.21 2,977.99 0.00 0.00 0.00
-556.67 3,047.21 3,077.74 0.00 0.00 0.00
-556.29 3,147.21 3,177.49 0.00 0.00 0.00
-555.90 3,247.21 3,277.23 0.00 0.00 0.00
-555.52 3,347.21 3,376.98 0.00 0.00 0.00
-555.14 3,447.21 3,476.73 0.00 0.00 0.00
-554.76 3,547.21 3,576.48 0.00 0.00 0.00
-554.37 3,647.21 3,676.22 0.00 0.00 0.00
-553.99 3,747.21 3,775.97 0.00 0.00 0.00
-553.61 3,847.21 3,875.72 0.00 0.00 0.00
-553.23 3,947.21 3,975.47 0.00 0.00 0.00
-552.85 4,047.21 4,075.21 0.00 0.00 0.00
-552.47 4,147.20 4,174.96 0.00 0.00 0.00
-552.09 4,247.20 4,274.71 0.00 0.00 0.00
-551.70 4,347.20  4,374.46 0.00 0.00 0.00
-551.32 4,447.20 4,474.20 0.00 0.00 0.00
-550.94 4,547.20  4,573.95 0.00 0.00 0.00
-550.56 4,647.20 4,673.70 0.00 0.00 0.00
-550.18 4,747.20  4,773.45 0.00 0.00 0.00
-549.80 4,847.20  4,873.19 0.00 0.00 0.00
-549.42 4,947.20 4,972.94 0.00 0.00 0.00
-549.04 5,047.20 5,072.69 0.00 0.00 0.00
-548.66 5,147.20 5,172.44 0.00 0.00 0.00
-548.28 5,247.20 5,272.18 0.00 0.00 0.00
-547.90 5,347.20 5,371.93 0.00 0.00 0.00
-547.52 5,447.20 5,471.68 0.00 0.00 0.00
-547.14 5,547.19 5,571.43 0.00 0.00 0.00
-546.76 5,647.19 5,671.17 0.00 0.00 0.00
-546.38 5,747.19 5,770.92 0.00 0.00 0.00
-546.00 5,847.19 5,870.67 0.00 0.00 0.00
-545.62 5,947.19 5,970.42 0.00 0.00 0.00
-545.24 6,047.19 6,070.16 0.00 0.00 0.00
-544.86 6,147.19 6,169.91 0.00 0.00 0.00
-544.48 6,247.19 6,269.66 0.00 0.00 0.00
-544.10 6,347.19 6,369.41 0.00 0.00 0.00
-543.72 6,447.19 6,469.15 0.00 0.00 0.00
-543.34 6,547.19 6,568.90 0.00 0.00 0.00
-542.96 6,647.19 6,668.65 0.00 0.00 0.00
-542.58 6,747.19 6,768.40 0.00 0.00 0.00
-542.21 6,847.19 6,868.15 0.00 0.00 0.00
-541.83 6,947.18 6,967.89 0.00 0.00 0.00

17/12/2017 5:42:04PM

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 31-32-6HN

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 31-32-6HN 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)
12,500.00 90.00 89.78 6,096.01 -1,198.01 -541.45 7,047.18 7,067.64 0.00 0.00 0.00
12,600.00 90.00 89.78 6,096.01 -1,198.01 -541.07 7,147.18 7,167.39 0.00 0.00 0.00
12,700.00 90.00 89.78 6,096.01 -1,198.01 -540.69 7,247.18 7,267.14 0.00 0.00 0.00
12,800.00 90.00 89.78 6,096.01 -1,198.01 -540.31 7,347.18 7,366.88 0.00 0.00 0.00
12,900.00 90.00 89.78 6,096.01 -1,198.01 -539.93 7,447.18 7,466.63 0.00 0.00 0.00
13,000.00 90.00 89.78 6,096.01 -1,198.01 -539.56 7,547.18 7,566.38 0.00 0.00 0.00
13,100.00 90.00 89.78 6,096.00 -1,198.00 -539.18 7,647.18 7,666.13 0.00 0.00 0.00
13,200.00 90.00 89.78 6,096.00 -1,198.00 -538.80 7,747.18 7,765.87 0.00 0.00 0.00
13,300.00 90.00 89.78 6,096.00 -1,198.00 -538.42 7,847.18 7,865.62 0.00 0.00 0.00
13,400.00 90.00 89.78 6,096.00 -1,198.00 -538.05 7,947.18 7,965.37 0.00 0.00 0.00
BHL: 2325ft FNL & 460ft FEL of Sec 32
13,437.05 90.00 89.78 6,096.00 -1,198.00 -537.91 7,984.23 8,002.33 0.00 0.00 0.00
Formations
Dip
MD TVD Dip Direction
(usft) (usft) Name Lithology @) ©)
508.00 508.00 Fox Hills Base
1,446.00 1,446.00 Pierre Shale Top
3,266.12 3,234.00 Richard Sandstone
3,390.54 3,355.00 Parkman Sandstone
4,092.86 4,038.00 Sussex Sandstone
4,595.69 4,527.00  Shannon Sandstone
6,045.71 5,922.00  Sharon Springs
6,145.11 5,987.00  Niobrara A Chalk
6,199.94 6,017.00 Niobrara A Chalk Base
6,291.77 6,057.00 Niobrara B1 Chalk Top
6,345.10 6,074.00 Niobrara B1 Chalk Base
6,504.38 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: 1762ft FNL & 2090ft FWL of Sec 31
1,650.00 1,650.00 0.00 0.00 START NUDGE (2°/100ft BUR)
2,323.49 2,317.30 -60.19 50.86 EOB TO 13.47° INC
4,830.90 4,755.74 -506.33 427.80 END OF TANGENT
5,504.38 5,423.04 -566.52 478.66 EOD TO VERTICAL
5,604.38 5,523.04 -566.52 478.66 KOP (10°/100ft BUR)
6,504.38 6,096.00 -564.32 1,051.61 HZ LP: 2325ft FNL & 2140ft FEL of Sec 31
13,437.05 6,096.00 -537.91 7,984.23 BHL: 2325ft FNL & 460ft FEL of Sec 32
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