BISON EXPLORATION

ARAPAHOE COUNTY, COLORADO (NAD 83)
SE NE SEC. 22 T4S R64W 6th P.M.
HOULIHAN 4-64 22A 23-24-2

ORIGINAL WELLBORE
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Planning Report

BISON EXPLORATION
Database: EDM 5000.1 Single User Db Local Co-ordinate Reference: = Well HOULIHAN 4-64 22A 23-24-2
Company: BISON EXPLORATION TVD Reference: KB-EST @ 5733.1usft (Original Well Elev)
Project: ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference: KB-EST @ 5733.1usft (Original Well Elev)
Site: SE NE SEC. 22 T4S R64W 6th P.M. North Reference: True
Well: HOULIHAN 4-64 22A 23-24-2 Survey Calculation Method: Minimum Curvature
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1
Project ARAPAHOE COUNTY, COLORADO (NAD 83)
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: Colorado Central Zone Using geodetic scale factor
Site SE NE SEC. 22 T4S R64W 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
200.0
844.0

6,304.3
6,948.3
6,978.3
7,878.3
17,343.9

Inc
)
0.00
0.00
12.88
12.88
0.00
0.00
90.00
90.00

Northing: 1,677,817.09ysft  Latitude: 39.690417
Lat/Long Easting: 3,272,633.76usft  Longitude: -104.531206
0.0 usft Slot Radius: 1.10000ft Grid Convergence: 0.61°
HOULIHAN 4-64 22A 23-24-2
+N/-S -21.5 usft Northing: 1,677,797.19 usfi Latitude: 39.690358
+E/-W 150.3 usft Easting: 3,272,784.26 usfi Longitude: -104.530672
0.0 usft Wellhead Elevation: usf Ground Level: 5,708.1 usft
ORIGINAL WELLBORE
Model Name Sample Date Declination Dip Angle Field Strength
©) ) (nT)
IGRF2015 30/03/2017 8.05 66.33 52,063
PROPOSAL #1
Phase: PROTOTYPE Tie On Depth: 0.0
Depth From (TVD) +N/-S +E/-W Direction
(usft) (usft) (usft) ©)
7,403.1 0.0 0.0 85.99
Dogleg Build Turn
Azi Vertical SS +N/-S +E/-W Rate Rate Rate TEO
©) Depth (usft) (usft) (usft) (°/100usft (°/100usft (°/100usft ©) Ferae
0.00 0.0 -5,733.1 0.0 0.0 0.00 0.00 0.00 0.00
0.00 200.0 -5,533.1 0.0 0.0 0.00 0.00 0.00 0.00
40.78 838.6 -4,894.5 54.6 47.1 2.00 2.00 0.00 40.78
40.78 6,161.5 428.4 976.2 842.1 0.00 0.00 0.00 0.00
0.00 6,800.1 1,067.0 1,030.8 889.2 2.00 -2.00 0.00 180.00
0.00 6,830.1 1,097.0 1,030.8 889.2 0.00 0.00 0.00 0.00 KOP - HOULIHAN -
91.51 7,403.1 1,670.0 1,015.7 1,462.0 10.00 10.00 0.00 91.51
91.52 7,403.1 1,670.0 765.5 10,924.3 0.00 0.00 0.00 93.07 BHL - HOULIHAN ¢
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Planning Report

BISON EXPLORATION

Local Co-ordinate Reference:

TVD Reference:

ARAPAHOE COUNTY, COLORADO (NAD 83) MD Reference:
North Reference:

SS
(usft)

5,733.10
5,633.10

5,533.10
5,433.12

5,413.00

5,333.26
5,233.65
5,134.40
5,035.63
4,937.48

4,928.00

4,894.50
4,839.92
4,742.44
4,644.95

4,638.00
4,547.47
4,449.98
4,352.50
4,255.02

4,157.53

4,084.00
4,060.05
3,962.56

3,882.00

3,865.08
3,767.60
3,670.11
3,572.63
3,475.15

3,377.66
3,280.18
3,182.69
3,085.21
2,987.73

2,890.24
2,792.76
2,695.27
2,597.79
2,500.31

2,402.82
2,305.34
2,207.86
2,110.37

Database: EDM 5000.1 Single User Db
Company: BISON EXPLORATION
Project:
Site: SE NE SEC. 22 T4S R64W 6th P.M.
Well: HOULIHAN 4-64 22A 23-24-2
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1
Planned Survey
MD Inc Azi TVD
(usft) ©) ©) (usft)
SHL: 1793ft FNL & 855ft FEL of Sec 22
0.0 0.00 0.00 0.0
100.0 0.00 0.00 100.0
START NUDGE (2°/100ft BUR)
200.0 0.00 0.00 200.0
300.0 2.00 40.78 300.0
DENVER
320.1 2.40 40.78 320.1
400.0 4.00 40.78 399.8
500.0 6.00 40.78 499.5
600.0 8.00 40.78 598.7
700.0 10.00 40.78 697.5
800.0 12.00 40.78 795.6
UPPER ARAPAHOE
809.7 12.19 40.78 805.1
EOB TO 12.88° INC
844.0 12.88 40.78 838.6
900.0 12.88 40.78 893.2
1,000.0 12.88 40.78 990.7
1,100.0 12.88 40.78 1,088.1
LOWER ARAPAHOE
1,107.1 12.88 40.78 1,095.1
1,200.0 12.88 40.78 1,185.6
1,300.0 12.88 40.78 1,283.1
1,400.0 12.88 40.78 1,380.6
1,500.0 12.88 40.78 1,478.1
1,600.0 12.88 40.78 1,575.6
LARAMIE - FOX HILLS
1,675.4 12.88 40.78 1,649.1
1,700.0 12.88 40.78 1,673.1
1,800.0 12.88 40.78 1,770.5
PIERRE SHALE (BASE FOX HILLS)
1,882.6 12.88 40.78 1,851.1
1,900.0 12.88 40.78 1,868.0
2,000.0 12.88 40.78 1,965.5
2,100.0 12.88 40.78 2,063.0
2,200.0 12.88 40.78 2,160.5
2,300.0 12.88 40.78 2,258.0
2,400.0 12.88 40.78 2,355.4
2,500.0 12.88 40.78 2,452.9
2,600.0 12.88 40.78 2,550.4
2,700.0 12.88 40.78 2,647.9
2,800.0 12.88 40.78 2,745.4
2,900.0 12.88 40.78 2,842.9
3,000.0 12.88 40.78 2,940.3
3,100.0 12.88 40.78 3,037.8
3,200.0 12.88 40.78 3,135.3
3,300.0 12.88 40.78 3,232.8
3,400.0 12.88 40.78 3,330.3
3,500.0 12.88 40.78 3,427.8
3,600.0 12.88 40.78 3,525.2
3,700.0 12.88 40.78 3,622.7
3,800.0 12.88 40.78 3,720.2

2,012.89

Survey Calculation Method:

+N/-S +E/-W
(usft) (usft)
0.0 0.0
0.0 0.0
0.0 0.0
1.3 1.1
1.9 1.6
53 4.6
11.9 10.3
211 18.2
33.0 28.4
47.4 40.9
48.9 42.2
54.6 47.1
64.0 55.2
80.9 69.8
97.8 84.4
99.0 85.4
114.7 98.9
131.5 1135
148.4 128.0
165.3 142.6
182.2 157.2
194.9 168.1
199.1 171.7
215.9 186.3
229.9 198.3
232.8 200.8
249.7 215.4
266.6 230.0
283.5 2445
300.3 259.1
317.2 273.6
334.1 288.2
351.0 302.8
367.9 317.3
384.7 331.9
401.6 346.4
418.5 361.0
435.4 375.6
452.2 390.1
469.1 404.7
486.0 419.2
502.9 433.8
519.8 448.4
536.6 462.9
553.5 477.5

Well HOULIHAN 4-64 22A 23-24-2

KB-EST @ 5733.1usft (Original Well Elev)
KB-EST @ 5733.1usft (Original Well Elev)

True

Vertical
Section
(usft)

0.0
0.0

0.0
1.2

18

4.9
111
19.6
30.7
44.1

45.5

50.8
59.6
75.3
91.0

92.1
106.7
122.4
138.1
153.8

169.5

181.4
185.2
200.9

213.9

216.6
232.3
248.0
263.7
279.4

295.1
310.8
326.6
342.3
358.0

373.7
389.4
405.1
420.8
436.5

452.2
467.9
483.6
499.3
515.0

Minimum Curvature

Dogleg
Rate

(°/100usft) (°/100usft)

0.00
0.00

0.00
2.00

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

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
2.00

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

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
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Planning Report

BISON EXPLORATION

Local Co-ordinate Reference:

TVD Reference:

ARAPAHOE COUNTY, COLORADO (NAD 83) MD Reference:

Database: EDM 5000.1 Single User Db
Company: BISON EXPLORATION
Project:
Site: SE NE SEC. 22 T4S R64W 6th P.M.
Well: HOULIHAN 4-64 22A 23-24-2
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1
Planned Survey
MD Inc Azi TVD
(usft) ©) ©) (usft)
3,900.0 12.88 40.78 3,817.7
4,000.0 12.88 40.78 3,915.2
4,100.0 12.88 40.78 4,012.7
4,200.0 12.88 40.78 4,110.1
4,300.0 12.88 40.78 4,207.6
4,400.0 12.88 40.78 4,305.1
4,500.0 12.88 40.78 4,402.6
4,600.0 12.88 40.78 4,500.1
4,700.0 12.88 40.78 4,597.6
4,800.0 12.88 40.78 4,695.1
4,900.0 12.88 40.78 4,792.5
5,000.0 12.88 40.78 4,890.0
5,100.0 12.88 40.78 4,987.5
5,200.0 12.88 40.78 5,085.0
5,300.0 12.88 40.78 5,182.5
SHANNON SANDSTONE MBR
5,382.7 12.88 40.78 5,263.1
5,400.0 12.88 40.78 5,280.0
5,500.0 12.88 40.78 5,377.4
5,600.0 12.88 40.78 5,474.9
5,700.0 12.88 40.78 5,572.4
5,800.0 12.88 40.78 5,669.9
5,900.0 12.88 40.78 5,767.4
6,000.0 12.88 40.78 5,864.9
6,100.0 12.88 40.78 5,962.3
6,200.0 12.88 40.78 6,059.8
6,300.0 12.88 40.78 6,157.3
END OF TANGENT
6,304.3 12.88 40.78 6,161.5
6,400.0 10.97 40.78 6,255.1
6,500.0 8.97 40.78 6,353.6
6,600.0 6.97 40.78 6,452.6
6,700.0 4.97 40.78 6,552.1
6,800.0 2.97 40.78 6,651.9
6,900.0 0.97 40.78 6,751.8
EOD TO VERTICAL
6,948.3 0.00 0.00 6,800.1
KOP (10°/100ft BUR)
6,978.3 0.00 0.00 6,830.1
7,000.0 2.17 91.51 6,851.8
7,100.0 12.17 91.51 6,950.9
7,200.0 22.17 91.51 7,046.3
7,300.0 32.17 91.51 7,135.2
7,400.0 42.17 91.51 7,214.7
7,500.0 52.17 91.51 7,282.6
SHARON SPRINGS SHALE
7,581.9 60.36 91.51 7,328.1
7,600.0 62.17 91.51 7,336.8
7,700.0 72.17 91.51 7,375.5
NIOBRARA FORMATION
7,726.6 74.83 91.51 7,383.1
BEGIN PROD INTERVAL
7,738.9 76.06 91.51 7,386.2

Vertical Dogleg Build Turn
S +N/-S +E/-W Section Rate Rate Rate
(usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
1,915.40 570.4 492.0 530.7 0.00 0.00 0.00
1,817.92 587.3 506.6 546.4 0.00 0.00 0.00
1,720.44 604.2 521.2 562.1 0.00 0.00 0.00
1,622.95 621.0 535.7 577.8 0.00 0.00 0.00
1,525.47 637.9 550.3 593.5 0.00 0.00 0.00
1,427.98 654.8 564.8 609.2 0.00 0.00 0.00
1,330.50 671.7 579.4 624.9 0.00 0.00 0.00
1,233.02 688.6 594.0 640.6 0.00 0.00 0.00
1,135.53 705.4 608.5 656.3 0.00 0.00 0.00
1,038.05 722.3 623.1 672.1 0.00 0.00 0.00
940.57 739.2 637.6 687.8 0.00 0.00 0.00
843.08 756.1 652.2 703.5 0.00 0.00 0.00
745.60 772.9 666.8 719.2 0.00 0.00 0.00
648.11 789.8 681.3 734.9 0.00 0.00 0.00
550.63 806.7 695.9 750.6 0.00 0.00 0.00
470.00 820.7 707.9 763.6 0.00 0.00 0.00
453.15 823.6 710.4 766.3 0.00 0.00 0.00
355.66 840.5 725.0 782.0 0.00 0.00 0.00
258.18 857.3 739.6 797.7 0.00 0.00 0.00
160.69 874.2 754.1 813.4 0.00 0.00 0.00
63.21 891.1 768.7 829.1 0.00 0.00 0.00
-34.27 908.0 783.2 844.8 0.00 0.00 0.00
-131.76 924.9 797.8 860.5 0.00 0.00 0.00
-229.24 941.7 812.4 876.2 0.00 0.00 0.00
-326.72 958.6 826.9 891.9 0.00 0.00 0.00
-424.21 975.5 841.5 907.6 0.00 0.00 0.00
-428.40 976.2 842.1 908.3 0.00 0.00 0.00
-522.03 991.2 855.0 922.2 2.00 -2.00 0.00
-620.52 1,004.3 866.3 934.4 2.00 -2.00 0.00
-719.55 1,014.8 875.4 944.2 2.00 -2.00 0.00
-819.00 1,022.7 882.2 951.5 2.00 -2.00 0.00
-918.76 1,027.9 886.7 956.4 2.00 -2.00 0.00
-1,018.69 1,030.5 888.9 958.8 2.00 -2.00 0.00
-1,067.00 1,030.8 889.2 959.1 2.00 -2.00 0.00
-1,097.00 1,030.8 889.2 959.1 0.00 0.00 0.00
-1,118.68 1,030.8 889.6 959.5 10.00 10.00 0.00
-1,217.78 1,030.5 902.1 971.9 10.00 10.00 0.00
-1,313.20 1,029.7 9315 1,001.2 10.00 10.00 0.00
-1,402.05 1,028.5 977.1 1,046.6 10.00 10.00 0.00
-1,481.64 1,026.9 1,037.4 1,106.7 10.00 10.00 0.00
-1,549.54 1,025.0 1,110.7 1,179.6 10.00 10.00 0.00
-1,595.00 1,023.2 1,178.7 1,247.4 10.00 10.00 0.00
-1,603.68 1,022.8 1,194.6 1,263.1 10.00 10.00 0.00
-1,642.44 1,020.3 1,286.6 1,354.7 10.00 10.00 0.00
-1,650.00 1,019.7 1,312.1 1,380.2 10.00 10.00 0.00
-1,653.08 1,019.3 1,324.0 1,392.0 10.00 10.00 0.00

North Reference:
Survey Calculation Method:

Well HOULIHAN 4-64 22A 23-24-2

KB-EST @ 5733.1usft (Original Well Elev)
KB-EST @ 5733.1usft (Original Well Elev)

True
Minimum Curvature
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Planning Report

BISON EXPLORATION
Database: EDM 5000.1 Single User Db Local Co-ordinate Reference: = Well HOULIHAN 4-64 22A 23-24-2
Company: BISON EXPLORATION TVD Reference: KB-EST @ 5733.1usft (Original Well Elev)
Project: ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference: KB-EST @ 5733.1usft (Original Well Elev)
Site: SE NE SEC. 22 T4S R64W 6th P.M. North Reference: True
Well: HOULIHAN 4-64 22A 23-24-2 Survey Calculation Method: Minimum Curvature
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1
Planned Survey
Vertical Dogleg Build Turn
MD Inc Azi TVD S +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
NIOBRARA A CHALK
7,771.3 79.30 91.51 7,393.1 -1,660.00 1,018.5 1,355.6 1,423.5 10.00 10.00 0.00
7,800.0 82.17 91.51 7,397.7 -1,664.61 1,017.8 1,383.9 1,451.7 10.00 10.00 0.00
HZ LP *NEW?*: 750ft FNL & 589ft FWL of Sec 23
7,878.3 90.00 91.51 7,403.1 -1,669.96 1,015.7 1,462.0 1,529.4 10.00 10.00 0.00
7,900.0 90.00 91.51 7,403.1 -1,669.96 1,015.1 1,483.6 1,551.0 0.00 0.00 0.00
8,000.0 90.00 91.51 7,403.1 -1,669.96 1,012.5 1,583.6 1,650.5 0.00 0.00 0.00
8,100.0 90.00 91.51 7,403.1 -1,669.96 1,009.9 1,683.6 1,750.0 0.00 0.00 0.00
8,200.0 90.00 91.51 7,403.1 -1,669.96 1,007.2 1,783.5 1,849.6 0.00 0.00 0.00
8,300.0 90.00 91.51 7,403.1 -1,669.96 1,004.6 1,883.5 1,949.1 0.00 0.00 0.00
8,400.0 90.00 91.51 7,403.1 -1,669.96 1,002.0 1,983.5 2,048.7 0.00 0.00 0.00
8,500.0 90.00 91.51 7,403.1 -1,669.96 999.3 2,083.4 2,148.2 0.00 0.00 0.00
8,600.0 90.00 91.51 7,403.1 -1,669.96 996.7 2,183.4 2,247.7 0.00 0.00 0.00
8,700.0 90.00 91.51 7,403.1 -1,669.96 994.0 2,283.4 2,347.3 0.00 0.00 0.00
8,800.0 90.00 91.51 7,403.1 -1,669.96 991.4 2,383.3 2,446.8 0.00 0.00 0.00
8,900.0 90.00 91.51 7,403.1 -1,669.96 988.8 2,483.3 2,546.3 0.00 0.00 0.00
9,000.0 90.00 91.51 7,403.1 -1,669.96 986.1 2,583.3 2,645.9 0.00 0.00 0.00
9,100.0 90.00 91.51 7,403.1 -1,669.96 983.5 2,683.2 2,745.4 0.00 0.00 0.00
9,200.0 90.00 91.51 7,403.1 -1,669.96 980.9 2,783.2 2,844.9 0.00 0.00 0.00
9,300.0 90.00 91.51 7,403.1 -1,669.96 978.2 2,883.2 2,944.5 0.00 0.00 0.00
9,400.0 90.00 91.51 7,403.1 -1,669.96 975.6 2,983.1 3,044.0 0.00 0.00 0.00
9,500.0 90.00 91.51 7,403.1 -1,669.96 972.9 3,083.1 3,143.6 0.00 0.00 0.00
9,600.0 90.00 91.51 7,403.1 -1,669.96 970.3 3,183.0 3,243.1 0.00 0.00 0.00
9,700.0 90.00 91.51 7,403.1 -1,669.96 967.7 3,283.0 3,342.6 0.00 0.00 0.00
9,800.0 90.00 91.51 7,403.1 -1,669.96 965.0 3,383.0 3,442.2 0.00 0.00 0.00
9,900.0 90.00 91.51 7,403.1 -1,669.96 962.4 3,482.9 3,541.7 0.00 0.00 0.00
10,000.0 90.00 91.51 7,403.1 -1,669.96 959.8 3,582.9 3,641.2 0.00 0.00 0.00
10,100.0 90.00 91.51 7,403.1 -1,669.96 957.1 3,682.9 3,740.8 0.00 0.00 0.00
10,200.0 90.00 91.51 7,403.1 -1,669.96 954.5 3,782.8 3,840.3 0.00 0.00 0.00
10,300.0 90.00 91.51 7,403.1 -1,669.96 951.8 3,882.8 3,939.8 0.00 0.00 0.00
10,400.0 90.00 91.51 7,403.1 -1,669.96 949.2 3,982.8 4,039.4 0.00 0.00 0.00
10,500.0 90.00 91.51 7,403.1 -1,669.96 946.6 4,082.7 4,138.9 0.00 0.00 0.00
10,600.0 90.00 91.51 7,403.1 -1,669.96 943.9 4,182.7 4,238.5 0.00 0.00 0.00
10,700.0 90.00 91.51 7,403.1 -1,669.96 941.3 4,282.7 4,338.0 0.00 0.00 0.00
10,800.0 90.00 91.51 7,403.1 -1,669.96 938.6 4,382.6 4,437.5 0.00 0.00 0.00
10,900.0 90.00 91.51 7,403.1 -1,669.96 936.0 4,482.6 4,537.1 0.00 0.00 0.00
11,000.0 90.00 91.51 7,403.1 -1,669.96 933.4 4,582.6 4,636.6 0.00 0.00 0.00
11,100.0 90.00 91.51 7,403.1 -1,669.96 930.7 4,682.5 4,736.1 0.00 0.00 0.00
11,200.0 90.00 91.51 7,403.1 -1,669.96 928.1 4,782.5 4,835.7 0.00 0.00 0.00
11,300.0 90.00 91.51 7,403.1 -1,669.96 925.4 4,882.5 4,935.2 0.00 0.00 0.00
11,400.0 90.00 91.51 7,403.1 -1,669.96 922.8 4,982.4 5,034.7 0.00 0.00 0.00
11,500.0 90.00 91.51 7,403.1 -1,669.96 920.1 5,082.4 5,134.3 0.00 0.00 0.00
11,600.0 90.00 91.51 7,403.1 -1,669.96 917.5 5,182.4 5,233.8 0.00 0.00 0.00
11,700.0 90.00 91.51 7,403.1 -1,669.96 914.9 5,282.3 5,333.3 0.00 0.00 0.00
11,800.0 90.00 91.51 7,403.1 -1,669.97 912.2 5,382.3 5,432.9 0.00 0.00 0.00
11,900.0 90.00 91.51 7,403.1 -1,669.97 909.6 5,482.2 5,532.4 0.00 0.00 0.00
12,000.0 90.00 91.51 7,403.1 -1,669.97 906.9 5,682.2 5,632.0 0.00 0.00 0.00
12,100.0 90.00 91.51 7,403.1 -1,669.97 904.3 5,682.2 5,731.5 0.00 0.00 0.00
12,200.0 90.00 91.51 7,403.1 -1,669.97 901.7 5,782.1 5,831.0 0.00 0.00 0.00
12,300.0 90.00 91.51 7,403.1 -1,669.97 899.0 5,882.1 5,930.6 0.00 0.00 0.00
12,400.0 90.00 91.51 7,403.1 -1,669.97 896.4 5,982.1 6,030.1 0.00 0.00 0.00
12,500.0 90.00 91.51 7,403.1 -1,669.97 893.7 6,082.0 6,129.6 0.00 0.00 0.00
12,600.0 90.00 91.51 7,403.1 -1,669.97 891.1 6,182.0 6,229.2 0.00 0.00 0.00
12,700.0 90.00 91.51 7,403.1 -1,669.97 888.4 6,282.0 6,328.7 0.00 0.00 0.00
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Planning Report

BISON EXPLORATION
Database: EDM 5000.1 Single User Db Local Co-ordinate Reference: = Well HOULIHAN 4-64 22A 23-24-2
Company: BISON EXPLORATION TVD Reference: KB-EST @ 5733.1usft (Original Well Elev)
Project: ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference: KB-EST @ 5733.1usft (Original Well Elev)
Site: SE NE SEC. 22 T4S R64W 6th P.M. North Reference: True
Well: HOULIHAN 4-64 22A 23-24-2 Survey Calculation Method: Minimum Curvature
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1
Planned Survey
Vertical Dogleg Build Turn
MD Inc Azi TVD S +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
12,800.0 90.00 91.51 7,403.1 -1,669.97 885.8 6,381.9 6,428.2 0.00 0.00 0.00
12,900.0 90.00 91.52 7,403.1 -1,669.97 883.2 6,481.9 6,527.8 0.00 0.00 0.00
13,000.0 90.00 91.52 7,403.1 -1,669.97 880.5 6,581.9 6,627.3 0.00 0.00 0.00
13,100.0 90.00 91.52 7,403.1 -1,669.97 877.9 6,681.8 6,726.8 0.00 0.00 0.00
13,200.0 90.00 91.52 7,403.1 -1,669.97 875.2 6,781.8 6,826.4 0.00 0.00 0.00
13,300.0 90.00 91.52 7,403.1 -1,669.97 872.6 6,881.8 6,925.9 0.00 0.00 0.00
13,400.0 90.00 91.52 7,403.1 -1,669.97 869.9 6,981.7 7,025.5 0.00 0.00 0.00
13,500.0 90.00 91.52 7,403.1 -1,669.97 867.3 7,081.7 7,125.0 0.00 0.00 0.00
13,600.0 90.00 91.52 7,403.1 -1,669.97 864.6 7,181.7 7,224.5 0.00 0.00 0.00
13,700.0 90.00 91.52 7,403.1 -1,669.97 862.0 7,281.6 7,324.1 0.00 0.00 0.00
13,800.0 90.00 91.52 7,403.1 -1,669.97 859.3 7,381.6 7,423.6 0.00 0.00 0.00
13,900.0 90.00 91.52 7,403.1 -1,669.97 856.7 7,481.5 7,523.1 0.00 0.00 0.00
14,000.0 90.00 91.52 7,403.1 -1,669.98 854.1 7,581.5 7,622.7 0.00 0.00 0.00
14,100.0 90.00 91.52 7,403.1 -1,669.98 851.4 7,681.5 7,722.2 0.00 0.00 0.00
14,200.0 90.00 91.52 7,403.1 -1,669.98 848.8 7,781.4 7,821.7 0.00 0.00 0.00
14,300.0 90.00 91.52 7,403.1 -1,669.98 846.1 7,881.4 7,921.3 0.00 0.00 0.00
14,400.0 90.00 91.52 7,403.1 -1,669.98 843.5 7,981.4 8,020.8 0.00 0.00 0.00
14,500.0 90.00 91.52 7,403.1 -1,669.98 840.8 8,081.3 8,120.3 0.00 0.00 0.00
14,600.0 90.00 91.52 7,403.1 -1,669.98 838.2 8,181.3 8,219.9 0.00 0.00 0.00
14,700.0 90.00 91.52 7,403.1 -1,669.98 835.5 8,281.3 8,319.4 0.00 0.00 0.00
14,800.0 90.00 91.52 7,403.1 -1,669.98 832.9 8,381.2 8,419.0 0.00 0.00 0.00
14,900.0 90.00 91.52 7,403.1 -1,669.98 830.2 8,481.2 8,518.5 0.00 0.00 0.00
15,000.0 90.00 91.52 7,403.1 -1,669.98 827.6 8,581.2 8,618.0 0.00 0.00 0.00
15,100.0 90.00 91.52 7,403.1 -1,669.98 824.9 8,681.1 8,717.6 0.00 0.00 0.00
15,200.0 90.00 91.52 7,403.1 -1,669.98 822.3 8,781.1 8,817.1 0.00 0.00 0.00
15,300.0 90.00 91.52 7,403.1 -1,669.98 819.6 8,881.1 8,916.6 0.00 0.00 0.00
15,400.0 90.00 91.52 7,403.1 -1,669.98 817.0 8,981.0 9,016.2 0.00 0.00 0.00
15,500.0 90.00 91.52 7,403.1 -1,669.99 814.3 9,081.0 9,115.7 0.00 0.00 0.00
15,600.0 90.00 91.52 7,403.1 -1,669.99 811.7 9,181.0 9,215.2 0.00 0.00 0.00
15,700.0 90.00 91.52 7,403.1 -1,669.99 809.1 9,280.9 9,314.8 0.00 0.00 0.00
15,800.0 90.00 91.52 7,403.1 -1,669.99 806.4 9,380.9 9,414.3 0.00 0.00 0.00
15,900.0 90.00 91.52 7,403.1 -1,669.99 803.8 9,480.8 9,513.8 0.00 0.00 0.00
16,000.0 90.00 91.52 7,403.1 -1,669.99 801.1 9,580.8 9,613.4 0.00 0.00 0.00
16,100.0 90.00 91.52 7,403.1 -1,669.99 798.5 9,680.8 9,712.9 0.00 0.00 0.00
16,200.0 90.00 91.52 7,403.1 -1,669.99 795.8 9,780.7 9,812.4 0.00 0.00 0.00
16,300.0 90.00 91.52 7,403.1 -1,669.99 793.2 9,880.7 9,912.0 0.00 0.00 0.00
16,400.0 90.00 91.52 7,403.1 -1,669.99 790.5 9,980.7 10,0115 0.00 0.00 0.00
16,500.0 90.00 91.52 7,403.1 -1,669.99 787.9 10,080.6  10,111.1 0.00 0.00 0.00
16,600.0 90.00 91.52 7,403.1 -1,669.99 785.2 10,180.6  10,210.6 0.00 0.00 0.00
16,700.0 90.00 91.52 7,403.1 -1,669.99 782.6 10,280.6  10,310.1 0.00 0.00 0.00
16,800.0 90.00 91.52 7,403.1 -1,670.00 779.9 10,380.5  10,409.7 0.00 0.00 0.00
16,900.0 90.00 91.52 7,403.1 -1,670.00 777.3 10,480.5  10,509.2 0.00 0.00 0.00
17,000.0 90.00 91.52 7,403.1 -1,670.00 774.6 10,580.5 10,608.7 0.00 0.00 0.00
17,100.0 90.00 91.52 7,403.1 -1,670.00 771.9 10,680.4  10,708.3 0.00 0.00 0.00
17,200.0 90.00 91.52 7,403.1 -1,670.00 769.3 10,780.4 10,807.8 0.00 0.00 0.00
17,300.0 90.00 91.52 7,403.1 -1,670.00 766.6 10,880.4  10,907.3 0.00 0.00 0.00
BHL: 750ft FNL & 460ft FEL of Sec 24
17,343.9 90.00 91.52 7,403.1 -1,670.00 765.5 10,924.3  10,951.1 0.00 0.00 0.00
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Planning Report

BISON EXPLORATION

Database:
Company:

Project:
Site:
Well:
Wellbore:
Design:

Formations

EDM 5000.1 Single User Db
BISON EXPLORATION

ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference:
SE NE SEC. 22 T4S R64W 6th P.M.

HOULIHAN 4-64 22A 23-24-2
ORIGINAL WELLBORE

Plan Annotations

PROPOSAL #1
MD TVD
(usft) (usft)
320.1 320.1
809.7 805.1
1,107.1 1,095.1
1,675.4 1,649.1
1,882.6 1,851.1
5,382.7 5,263.1
7,581.9 7,328.1
7,726.6 7,383.1
7,771.3 7,393.1
MD TVD
(usft) (usft)
0.0 0.0
200.0 200.0
844.0 838.6
6,304.3 6,161.5
6,948.3 6,800.1
6,978.3 6,830.1
7,738.9 7,386.2
7,878.3 7,403.1
17,343.9 7,403.1

Name
DENVER

UPPER ARAPAHOE
LOWER ARAPAHOE

Local Co-ordinate Reference: Well HOULIHAN 4-64 22A 23-24-2

TVD Reference: KB-EST @ 5733.1usft (Original Well Elev)
KB-EST @ 5733.1usft (Original Well Elev)
North Reference: True
Survey Calculation Method: Minimum Curvature
Dip
Dip Direction
Lithology ® ©)

LARAMIE - FOX HILLS

PIERRE SHALE (BASE FOX HILLS
SHANNON SANDSTONE MBR

SHARON SPRINGS SHALE
NIOBRARA FORMATION
NIOBRARA A CHALK

Local Coordinates

+N/-S
(usft)

0.0
0.0
54.6
976.2
1,030.8
1,030.8
1,019.3
1,015.7
765.5

+E/-W
(usft)

0.0
0.0
47.1
842.1
889.2
889.2
1,324.0
1,462.0
10,924.3

Comment

SHL: 1793ft FNL & 855ft FEL of Sec 22
START NUDGE (2°/100ft BUR)

EOB TO 12.88° INC

END OF TANGENT

EOD TO VERTICAL

KOP (10°/100ft BUR)

BEGIN PROD INTERVAL

HZ LP *NEW*: 750ft FNL & 589ft FWL of Sec 23
BHL: 750ft FNL & 460ft FEL of Sec 24

30/03/2017 11:47:29AM

Page 7

COMPASS 5000.1 Build 56



