BISON EXPLORATION

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

ORIGINAL WELLBORE
30 March, 2017

Plan: PROPOSAL #1

A2

BISON EXPLORATION




Project:
Site:
Well:
Wellbore:

ARAPAHOE COUN

Y, COLORADO (NAD 83)

SE NE SEC. 22 T4S R64W 6th P.M.
HOULIHAN 4-64 22A 23-24-6
ORIGINAL WELLBORE
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Azimuths to True North
Magnetic North: 8.05°

Magnetic Field
Strength: 52062.8snT
Dip Angle: 66.33°
Date: 30/03/2017
Model: IGRF2015

Vertical Section at 93.21° (700 usft/in)

Vertical Section at 91.65° (440 usft/in)
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Planning Report

S
BISON EXPLORATION

Database: EDM 5000.1 Single User Db Local Co-ordinate Reference: = Well HOULIHAN 4-64 22A 23-24-6
Company: BISON EXPLORATION TVD Reference: KB-EST @ 5731.1usft (Original Well Elev)
Project: ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference: KB-EST @ 5731.1usft (Original Well Elev)
Site: SE NE SEC. 22 T4S R64W 6th P.M. North Reference: True

Well: HOULIHAN 4-64 22A 23-24-6 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
300.0
899.8

4,534.4
5,134.2
7,056.2
7,956.2
17,416.0

Inc
)
0.00
0.00
12.00
12.00
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 23-24-6
+N/-S -101.3 usft Northing: 1,677,717.41 usfi Latitude: 39.690139
+E/-W 149.4 usft Easting: 3,272,784.27 usfi Longitude: -104.530675
0.0 usft Wellhead Elevation: usf Ground Level: 5,706.1 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) ©)
7,541.1 0.0 0.0 91.65
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 -5,731.1 0.0 0.0 0.00 0.00 0.00 0.00
0.00 300.0 -5,431.1 0.0 0.0 0.00 0.00 0.00 0.00
93.21 895.4 -4,835.7 -35 62.5 2.00 2.00 0.00 93.21
93.21 4,450.7 -1,280.4 -45.8 816.7 0.00 0.00 0.00 0.00
0.00 5,046.1 -685.0 -49.3 879.2 2.00 -2.00 0.00 180.00
0.00 6,968.1 1,237.0 -49.3 879.2 0.00 0.00 0.00 0.00 KOP - HOULIHAN -
91.52 7,541.1 1,810.0 -64.5 1,452.0 10.00 10.00 0.00 91.52
91.51 7,541.1 1,810.0 -314.6 10,908.5 0.00 0.00 0.00 -92.83 BHL - HOULIHAN ¢
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Planning Report

BISON EXPLORATION
Database: EDM 5000.1 Single User Db Local Co-ordinate Reference: = Well HOULIHAN 4-64 22A 23-24-6
Company: BISON EXPLORATION TVD Reference: KB-EST @ 5731.1usft (Original Well Elev)
Project: ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference: KB-EST @ 5731.1usft (Original Well Elev)
Site: SE NE SEC. 22 T4S R64W 6th P.M. North Reference: True
Well: HOULIHAN 4-64 22A 23-24-6 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)
SHL: 1873ft FNL & 855ft FEL of Sec 22
0.0 0.00 0.00 0.0 5,731.10 0.0 0.0 0.0 0.00 0.00 0.00
100.0 0.00 0.00 100.0 5,631.10 0.0 0.0 0.0 0.00 0.00 0.00
200.0 0.00 0.00 200.0 5,531.10 0.0 0.0 0.0 0.00 0.00 0.00
START NUDGE (2°/100ft BUR)
300.0 0.00 0.00 300.0 5,431.10 0.0 0.0 0.0 0.00 0.00 0.00
DENVER
318.1 0.36 93.21 318.1 5,413.00 0.0 0.1 0.1 2.00 2.00 0.00
400.0 2.00 93.21 400.0 5,331.12 -0.1 1.7 1.7 2.00 2.00 0.00
500.0 4.00 93.21 499.8 5,231.26 -0.4 7.0 7.0 2.00 2.00 0.00
600.0 6.00 93.21 599.5 5,131.65 -0.9 15.7 15.7 2.00 2.00 0.00
700.0 8.00 93.21 698.7 5,032.40 -1.6 27.8 27.9 2.00 2.00 0.00
800.0 10.00 93.21 797.5 4,933.63 2.4 43.5 435 2.00 2.00 0.00
UPPER ARAPAHOE
805.7 10.11 93.21 803.1 4,928.00 -2.5 445 445 2.00 2.00 0.00
EOB TO 12° INC
899.8 12.00 93.21 895.4 4,835.65 -3.5 62.5 62.5 2.00 2.00 0.00
900.0 12.00 93.21 895.6 4,835.48 -3.5 62.5 62.6 0.00 0.00 0.00
1,000.0 12.00 93.21 993.4 4,737.66 -4.7 83.3 83.4 0.00 0.00 0.00
1,100.0 12.00 93.21 1,091.3 4,639.84 -5.8 104.0 104.1 0.00 0.00 0.00
LOWER ARAPAHOE
1,101.9 12.00 93.21 1,093.1 4,638.00 -5.9 104.4 104.5 0.00 0.00 0.00
1,200.0 12.00 93.21 1,189.1 4,542.03 -7.0 124.8 124.9 0.00 0.00 0.00
1,300.0 12.00 93.21 1,286.9 4,444.21 -8.2 1455 145.7 0.00 0.00 0.00
1,400.0 12.00 93.21 1,384.7 4,346.40 -9.3 166.3 166.5 0.00 0.00 0.00
1,500.0 12.00 93.21 1,482.5 4,248.58 -10.5 187.0 187.2 0.00 0.00 0.00
1,600.0 12.00 93.21 1,580.3 4,150.76 -11.7 207.8 208.0 0.00 0.00 0.00
LARAMIE - FOX HILLS
1,668.3 12.00 93.21 1,647.1 4,084.00 -12.4 221.9 222.2 0.00 0.00 0.00
1,700.0 12.00 93.21 1,678.2 4,052.95 -12.8 228.5 228.8 0.00 0.00 0.00
1,800.0 12.00 93.21 1,776.0 3,955.13 -14.0 249.3 249.6 0.00 0.00 0.00
PIERRE SHALE (BASE FOX HILLS)
1,874.8 12.00 93.21 1,849.1 3,882.00 -14.8 264.8 265.1 0.00 0.00 0.00
1,900.0 12.00 93.21 1,873.8 3,857.32 -15.1 270.0 270.4 0.00 0.00 0.00
2,000.0 12.00 93.21 1,971.6 3,759.50 -16.3 290.8 291.1 0.00 0.00 0.00
2,100.0 12.00 93.21 2,069.4 3,661.68 -17.5 3115 3119 0.00 0.00 0.00
2,200.0 12.00 93.21 2,167.2 3,563.87 -18.6 332.3 332.7 0.00 0.00 0.00
2,300.0 12.00 93.21 2,265.0 3,466.05 -19.8 353.0 353.5 0.00 0.00 0.00
2,400.0 12.00 93.21 2,362.9 3,368.24 -21.0 373.8 374.2 0.00 0.00 0.00
2,500.0 12.00 93.21 2,460.7 3,270.42 -22.1 394.5 395.0 0.00 0.00 0.00
2,600.0 12.00 93.21 2,558.5 3,172.60 -23.3 415.3 415.8 0.00 0.00 0.00
2,700.0 12.00 93.21 2,656.3 3,074.79 -24.5 436.0 436.6 0.00 0.00 0.00
2,800.0 12.00 93.21 2,754.1 2,976.97 -25.6 456.8 457.3 0.00 0.00 0.00
2,900.0 12.00 93.21 2,851.9 2,879.16 -26.8 477.6 478.1 0.00 0.00 0.00
3,000.0 12.00 93.21 2,949.8 2,781.34 -27.9 498.3 498.9 0.00 0.00 0.00
3,100.0 12.00 93.21 3,047.6 2,683.52 -29.1 519.1 519.7 0.00 0.00 0.00
3,200.0 12.00 93.21 3,145.4 2,585.71 -30.3 539.8 540.5 0.00 0.00 0.00
3,300.0 12.00 93.21 3,243.2 2,487.89 -31.4 560.6 561.2 0.00 0.00 0.00
3,400.0 12.00 93.21 3,341.0 2,390.08 -32.6 581.3 582.0 0.00 0.00 0.00
3,500.0 12.00 93.21 3,438.8 2,292.26 -33.8 602.1 602.8 0.00 0.00 0.00
3,600.0 12.00 93.21 3,636.7 2,194.44 -34.9 622.8 623.6 0.00 0.00 0.00
3,700.0 12.00 93.21 3,634.5 2,096.63 -36.1 643.6 644.3 0.00 0.00 0.00
3,800.0 12.00 93.21 3,732.3 1,998.81 -37.3 664.3 665.1 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 23-24-6
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1
Planned Survey
MD Inc Azi TVD
(usft) ©) ©) (usft)
3,900.0 12.00 93.21 3,830.1
4,000.0 12.00 93.21 3,927.9
4,100.0 12.00 93.21 4,025.7
4,200.0 12.00 93.21 4,123.6
4,300.0 12.00 93.21 4,221.4
4,400.0 12.00 93.21 4,319.2
4,500.0 12.00 93.21 4,417.0
END OF TANGENT
4,534.4 12.00 93.21 4,450.7
4,600.0 10.68 93.21 4,515.0
4,700.0 8.68 93.21 4,613.5
4,800.0 6.68 93.21 4,712.6
4,900.0 4.68 93.21 4,812.1
5,000.0 2.68 93.21 4,911.9
5,100.0 0.68 93.21 5,011.9
EOD TO VERTICAL
5,134.2 0.00 0.00 5,046.1
5,200.0 0.00 0.00 5,111.9
5,300.0 0.00 0.00 5,211.9
SHANNON SANDSTONE MBR
5,349.2 0.00 0.00 5,261.1
5,400.0 0.00 0.00 5,311.9
5,500.0 0.00 0.00 5,411.9
5,600.0 0.00 0.00 5,511.9
5,700.0 0.00 0.00 5,611.9
5,800.0 0.00 0.00 5,711.9
5,900.0 0.00 0.00 5,811.9
6,000.0 0.00 0.00 5,911.9
6,100.0 0.00 0.00 6,011.9
6,200.0 0.00 0.00 6,111.9
6,300.0 0.00 0.00 6,211.9
6,400.0 0.00 0.00 6,311.9
6,500.0 0.00 0.00 6,411.9
6,600.0 0.00 0.00 6,511.9
6,700.0 0.00 0.00 6,611.9
6,800.0 0.00 0.00 6,711.9
6,900.0 0.00 0.00 6,811.9
7,000.0 0.00 0.00 6,911.9
KOP (10°/100ft BUR)
7,056.2 0.00 0.00 6,968.1
7,100.0 4.38 91.52 7,011.8
7,200.0 14.38 91.52 7,110.4
7,300.0 24.38 91.52 7,204.6
7,400.0 34.38 91.52 7,291.6
SHARON SPRINGS SHALE
7,442.9 38.67 91.52 7,326.1
7,500.0 44.38 91.52 7,368.8
NIOBRARA FORMATION
7,517.4 46.12 91.52 7,381.1
NIOBRARA A CHALK
7,532.1 47.58 91.52 7,391.1
7,600.0 54.38 91.52 7,433.8
7,700.0 64.38 91.52 7,484.7

Vertical Dogleg Build Turn
S +N/-S +E/-W Section Rate Rate Rate
(usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
1,901.00 -38.4 685.1 685.9 0.00 0.00 0.00
1,803.18 -39.6 705.8 706.7 0.00 0.00 0.00
1,705.36 -40.7 726.6 727.5 0.00 0.00 0.00
1,607.55 -41.9 747.3 748.2 0.00 0.00 0.00
1,509.73 -43.1 768.1 769.0 0.00 0.00 0.00
1,411.91 -44.2 788.8 789.8 0.00 0.00 0.00
1,314.10 -45.4 809.6 810.6 0.00 0.00 0.00
1,280.45 -45.8 816.7 817.7 0.00 0.00 0.00
1,216.13 -46.5 829.6 830.6 2.00 -2.00 0.00
1,117.56 -47.5 846.4 847.4 2.00 -2.00 0.00
1,018.47 -48.2 859.8 860.8 2.00 -2.00 0.00
918.96 -48.8 869.6 870.7 2.00 -2.00 0.00
819.17 -49.1 876.1 877.1 2.00 -2.00 0.00
719.22 -49.3 879.0 880.1 2.00 -2.00 0.00
685.00 -49.3 879.2 880.3 2.00 -2.00 0.00
619.22 -49.3 879.2 880.3 0.00 0.00 0.00
519.22 -49.3 879.2 880.3 0.00 0.00 0.00
470.00 -49.3 879.2 880.3 0.00 0.00 0.00
419.22 -49.3 879.2 880.3 0.00 0.00 0.00
319.22 -49.3 879.2 880.3 0.00 0.00 0.00
219.22 -49.3 879.2 880.3 0.00 0.00 0.00
119.22 -49.3 879.2 880.3 0.00 0.00 0.00
19.22 -49.3 879.2 880.3 0.00 0.00 0.00
-80.78 -49.3 879.2 880.3 0.00 0.00 0.00
-180.78 -49.3 879.2 880.3 0.00 0.00 0.00
-280.78 -49.3 879.2 880.3 0.00 0.00 0.00
-380.78 -49.3 879.2 880.3 0.00 0.00 0.00
-480.78 -49.3 879.2 880.3 0.00 0.00 0.00
-580.78 -49.3 879.2 880.3 0.00 0.00 0.00
-680.78 -49.3 879.2 880.3 0.00 0.00 0.00
-780.78 -49.3 879.2 880.3 0.00 0.00 0.00
-880.78 -49.3 879.2 880.3 0.00 0.00 0.00
-980.78 -49.3 879.2 880.3 0.00 0.00 0.00
-1,080.78 -49.3 879.2 880.3 0.00 0.00 0.00
-1,180.78 -49.3 879.2 880.3 0.00 0.00 0.00
-1,237.00 -49.3 879.2 880.3 0.00 0.00 0.00
-1,280.73 -49.3 880.9 881.9 10.00 10.00 0.00
-1,379.27 -49.8 897.1 898.2 10.00 10.00 0.00
-1,473.49 -50.7 930.3 931.3 10.00 10.00 0.00
-1,560.52 -52.0 979.2 980.3 10.00 10.00 0.00
-1,595.00 -52.6 1,004.8 1,005.9 10.00 10.00 0.00
-1,637.72 -53.6 1,042.6 1,043.7 10.00 10.00 0.00
-1,650.00 -54.0 1,055.0 1,056.1 10.00 10.00 0.00
-1,660.00 -54.2 1,065.6 1,066.8 10.00 10.00 0.00
-1,702.74 -55.6 1,1184 1,1195 10.00 10.00 0.00
-1,753.62 -57.9 1,204.3 1,205.4 10.00 10.00 0.00

North Reference:
Survey Calculation Method:

Well HOULIHAN 4-64 22A 23-24-6

KB-EST @ 5731.1usft (Original Well Elev)
KB-EST @ 5731.1usft (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 23-24-6
Company: BISON EXPLORATION TVD Reference: KB-EST @ 5731.1usft (Original Well Elev)
Project: ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference: KB-EST @ 5731.1usft (Original Well Elev)
Site: SE NE SEC. 22 T4S R64W 6th P.M. North Reference: True
Well: HOULIHAN 4-64 22A 23-24-6 Survey Calculation Method: Minimum Curvature
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1
Planned Survey
Vertical Dogleg Build Turn
MD Inc Azi TVD +N/-S +E/-W Section Rate Rate Rate
(usft) ©) ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
NIOBRARA B CHALK
7,770.1 71.39 91.52 7,511.1 -1,780.00 -59.6 1,269.2 1,270.4 10.00 10.00 0.00
7,800.0 74.38 91.52 7,519.9 -1,788.79 -60.4 1,297.7 1,298.9 10.00 10.00 0.00
BEGIN PROD INTERVAL
7,816.8 76.06 91.52 7,524.2 -1,793.08 -60.8 1,314.0 1,315.2 10.00 10.00 0.00
7,900.0 84.38 91.52 7,538.3 -1,807.20 -63.0 1,395.8 1,397.1 10.00 10.00 0.00
HZ LP *NEW*: 1910ft FNL & 598ft FWL of Sec 23
7,956.2 90.00 91.52 7,541.1 -1,809.96 -64.5 1,452.0 1,453.2 10.00 10.00 0.00
8,000.0 90.00 91.52 7,541.1 -1,809.96 -65.7 1,495.7 1,497.0 0.00 0.00 0.00
8,100.0 90.00 91.52 7,541.1 -1,809.96 -68.3 1,595.7 1,597.0 0.00 0.00 0.00
8,200.0 90.00 91.52 7,541.1 -1,809.96 -71.0 1,695.6 1,697.0 0.00 0.00 0.00
8,300.0 90.00 91.52 7,541.1 -1,809.96 -73.6 1,795.6 1,797.0 0.00 0.00 0.00
8,400.0 90.00 91.52 7,541.1 -1,809.96 -76.3 1,895.6 1,897.0 0.00 0.00 0.00
8,500.0 90.00 91.52 7,541.1 -1,809.96 -78.9 1,995.5 1,997.0 0.00 0.00 0.00
8,600.0 90.00 91.52 7,541.1 -1,809.96 -81.6 2,095.5 2,097.0 0.00 0.00 0.00
8,700.0 90.00 91.52 7,541.1 -1,809.96 -84.2 2,195.5 2,197.0 0.00 0.00 0.00
8,800.0 90.00 91.52 7,541.1 -1,809.96 -86.9 2,295.4 2,297.0 0.00 0.00 0.00
8,900.0 90.00 91.52 7,541.1 -1,809.96 -89.5 2,395.4 2,397.0 0.00 0.00 0.00
9,000.0 90.00 91.52 7,541.1 -1,809.96 -92.2 2,495.4 2,497.0 0.00 0.00 0.00
9,100.0 90.00 91.52 7,541.1 -1,809.96 -94.8 2,595.3 2,597.0 0.00 0.00 0.00
9,200.0 90.00 91.52 7,541.1 -1,809.96 -97.5 2,695.3 2,697.0 0.00 0.00 0.00
9,300.0 90.00 91.52 7,541.1 -1,809.96 -100.1 2,795.3 2,797.0 0.00 0.00 0.00
9,400.0 90.00 91.52 7,541.1 -1,809.96 -102.8 2,895.2 2,897.0 0.00 0.00 0.00
9,500.0 90.00 91.52 7,541.1 -1,809.96 -105.4 2,995.2 2,997.0 0.00 0.00 0.00
9,600.0 90.00 91.52 7,541.1 -1,809.96 -108.1 3,095.2 3,097.0 0.00 0.00 0.00
9,700.0 90.00 91.52 7,541.1 -1,809.96 -110.7 3,195.1 3,197.0 0.00 0.00 0.00
9,800.0 90.00 91.52 7,541.1 -1,809.96 -113.4 3,295.1 3,297.0 0.00 0.00 0.00
9,900.0 90.00 91.52 7,541.1 -1,809.96 -116.0 3,395.0 3,397.0 0.00 0.00 0.00
10,000.0 90.00 91.52 7,541.1 -1,809.96 -118.7 3,495.0 3,497.0 0.00 0.00 0.00
10,100.0 90.00 91.52 7,541.1 -1,809.96 -121.3 3,595.0 3,597.0 0.00 0.00 0.00
10,200.0 90.00 91.52 7,541.1 -1,809.96 -124.0 3,694.9 3,697.0 0.00 0.00 0.00
10,300.0 90.00 91.52 7,541.1 -1,809.96 -126.6 3,794.9 3,797.0 0.00 0.00 0.00
10,400.0 90.00 91.52 7,541.1 -1,809.96 -129.3 3,894.9 3,897.0 0.00 0.00 0.00
10,500.0 90.00 91.52 7,541.1 -1,809.96 -131.9 3,994.8 3,997.0 0.00 0.00 0.00
10,600.0 90.00 91.52 7,541.1 -1,809.96 -134.6 4,094.8 4,097.0 0.00 0.00 0.00
10,700.0 90.00 91.52 7,541.1 -1,809.96 -137.2 4,194.8 4,197.0 0.00 0.00 0.00
10,800.0 90.00 91.52 7,541.1 -1,809.96 -139.9 4,294.7 4,297.0 0.00 0.00 0.00
10,900.0 90.00 91.52 7,541.1 -1,809.96 -142.5 4,394.7 4,397.0 0.00 0.00 0.00
11,000.0 90.00 91.52 7,541.1 -1,809.96 -145.1 4,494.7 4,497.0 0.00 0.00 0.00
11,100.0 90.00 91.52 7,541.1 -1,809.96 -147.8 4,594.6 4,597.0 0.00 0.00 0.00
11,200.0 90.00 91.52 7,541.1 -1,809.96 -150.4 4,694.6 4,697.0 0.00 0.00 0.00
11,300.0 90.00 91.52 7,541.1 -1,809.96 -153.1 4,794.6 4,797.0 0.00 0.00 0.00
11,400.0 90.00 91.52 7,541.1 -1,809.96 -155.7 4,894.5 4,897.0 0.00 0.00 0.00
11,500.0 90.00 91.52 7,541.1 -1,809.96 -158.4 4,994.5 4,997.0 0.00 0.00 0.00
11,600.0 90.00 91.52 7,541.1 -1,809.96 -161.0 5,094.5 5,097.0 0.00 0.00 0.00
11,700.0 90.00 91.52 7,541.1 -1,809.96 -163.7 5,194.4 5,197.0 0.00 0.00 0.00
11,800.0 90.00 91.52 7,541.1 -1,809.96 -166.3 5,294.4 5,297.0 0.00 0.00 0.00
11,900.0 90.00 91.52 7,541.1 -1,809.97 -169.0 5,394.3 5,397.0 0.00 0.00 0.00
12,000.0 90.00 91.52 7,541.1 -1,809.97 -171.6 5,494.3 5,497.0 0.00 0.00 0.00
12,100.0 90.00 91.52 7,541.1 -1,809.97 -174.3 5,594.3 5,597.0 0.00 0.00 0.00
12,200.0 90.00 91.52 7,541.1 -1,809.97 -176.9 5,694.2 5,697.0 0.00 0.00 0.00
12,300.0 90.00 91.52 7,541.1 -1,809.97 -179.5 5,794.2 5,797.0 0.00 0.00 0.00
12,400.0 90.00 91.52 7,541.1 -1,809.97 -182.2 5,894.2 5,897.0 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 23-24-6
Company: BISON EXPLORATION TVD Reference: KB-EST @ 5731.1usft (Original Well Elev)
Project: ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference: KB-EST @ 5731.1usft (Original Well Elev)
Site: SE NE SEC. 22 T4S R64W 6th P.M. North Reference: True
Well: HOULIHAN 4-64 22A 23-24-6 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)
12,500.0 90.00 91.52 7,541.1 -1,809.97 -184.8 5,994.1 5,997.0 0.00 0.00 0.00
12,600.0 90.00 91.51 7,541.1 -1,809.97 -187.5 6,094.1 6,097.0 0.00 0.00 0.00
12,700.0 90.00 91.51 7,541.1 -1,809.97 -190.1 6,194.1 6,197.0 0.00 0.00 0.00
12,800.0 90.00 91.51 7,541.1 -1,809.97 -192.8 6,294.0 6,297.0 0.00 0.00 0.00
12,900.0 90.00 91.51 7,541.1 -1,809.97 -195.4 6,394.0 6,397.0 0.00 0.00 0.00
13,000.0 90.00 91.51 7,541.1 -1,809.97 -198.0 6,494.0 6,497.0 0.00 0.00 0.00
13,100.0 90.00 91.51 7,541.1 -1,809.97 -200.7 6,593.9 6,597.0 0.00 0.00 0.00
13,200.0 90.00 91.51 7,541.1 -1,809.97 -203.3 6,693.9 6,697.0 0.00 0.00 0.00
13,300.0 90.00 91.51 7,541.1 -1,809.97 -206.0 6,793.9 6,797.0 0.00 0.00 0.00
13,400.0 90.00 91.51 7,541.1 -1,809.97 -208.6 6,893.8 6,897.0 0.00 0.00 0.00
13,500.0 90.00 91.51 7,541.1 -1,809.97 -211.3 6,993.8 6,997.0 0.00 0.00 0.00
13,600.0 90.00 91.51 7,541.1 -1,809.97 -213.9 7,093.8 7,097.0 0.00 0.00 0.00
13,700.0 90.00 91.51 7,541.1 -1,809.97 -216.5 7,193.7 7,197.0 0.00 0.00 0.00
13,800.0 90.00 91,51 7,541.1 -1,809.97 -219.2 7,293.7 7,297.0 0.00 0.00 0.00
13,900.0 90.00 91.51 7,541.1 -1,809.97 -221.8 7,393.7 7,397.0 0.00 0.00 0.00
14,000.0 90.00 91.51 7,541.1 -1,809.98 -224.5 7,493.6 7,497.0 0.00 0.00 0.00
14,100.0 90.00 91.51 7,541.1 -1,809.98 -227.1 7,593.6 7,597.0 0.00 0.00 0.00
14,200.0 90.00 91.51 7,541.1 -1,809.98 -229.7 7,693.5 7,697.0 0.00 0.00 0.00
14,300.0 90.00 91.51 7,541.1 -1,809.98 -232.4 7,793.5 7,797.0 0.00 0.00 0.00
14,400.0 90.00 91.51 7,541.1 -1,809.98 -235.0 7,893.5 7,897.0 0.00 0.00 0.00
14,500.0 90.00 91.51 7,541.1 -1,809.98 -237.7 7,993.4 7,997.0 0.00 0.00 0.00
14,600.0 90.00 91.51 7,541.1 -1,809.98 -240.3 8,093.4 8,097.0 0.00 0.00 0.00
14,700.0 90.00 91.51 7,541.1 -1,809.98 -242.9 8,193.4 8,197.0 0.00 0.00 0.00
14,800.0 90.00 91.51 7,541.1 -1,809.98 -245.6 8,293.3 8,297.0 0.00 0.00 0.00
14,900.0 90.00 91.51 7,541.1 -1,809.98 -248.2 8,393.3 8,397.0 0.00 0.00 0.00
15,000.0 90.00 91.51 7,541.1 -1,809.98 -250.9 8,493.3 8,497.0 0.00 0.00 0.00
15,100.0 90.00 91.51 7,541.1 -1,809.98 -253.5 8,593.2 8,597.0 0.00 0.00 0.00
15,200.0 90.00 91.51 7,541.1 -1,809.98 -256.1 8,693.2 8,697.0 0.00 0.00 0.00
15,300.0 90.00 91.51 7,541.1 -1,809.98 -258.8 8,793.2 8,797.0 0.00 0.00 0.00
15,400.0 90.00 91.51 7,541.1 -1,809.98 -261.4 8,893.1 8,897.0 0.00 0.00 0.00
15,500.0 90.00 91.51 7,541.1 -1,809.98 -264.1 8,993.1 8,997.0 0.00 0.00 0.00
15,600.0 90.00 91.51 7,541.1 -1,809.99 -266.7 9,093.1 9,097.0 0.00 0.00 0.00
15,700.0 90.00 91.51 7,541.1 -1,809.99 -269.3 9,193.0 9,197.0 0.00 0.00 0.00
15,800.0 90.00 91.51 7,541.1 -1,809.99 -272.0 9,293.0 9,297.0 0.00 0.00 0.00
15,900.0 90.00 91.51 7,541.1 -1,809.99 -274.6 9,393.0 9,397.0 0.00 0.00 0.00
16,000.0 90.00 91.51 7,541.1 -1,809.99 -277.3 9,492.9 9,497.0 0.00 0.00 0.00
16,100.0 90.00 91.51 7,541.1 -1,809.99 -279.9 9,592.9 9,597.0 0.00 0.00 0.00
16,200.0 90.00 91.51 7,541.1 -1,809.99 -282.5 9,692.8 9,697.0 0.00 0.00 0.00
16,300.0 90.00 91.51 7,541.1 -1,809.99 -285.2 9,792.8 9,797.0 0.00 0.00 0.00
16,400.0 90.00 91.51 7,541.1 -1,809.99 -287.8 9,892.8 9,897.0 0.00 0.00 0.00
16,500.0 90.00 91.51 7,541.1 -1,809.99 -290.4 9,992.7 9,997.0 0.00 0.00 0.00
16,600.0 90.00 91.51 7,541.1 -1,809.99 -293.1 10,092.7  10,097.0 0.00 0.00 0.00
16,700.0 90.00 91.51 7,541.1 -1,809.99 -295.7 10,192.7  10,197.0 0.00 0.00 0.00
16,800.0 90.00 91.51 7,541.1 -1,809.99 -298.3 10,292.6  10,297.0 0.00 0.00 0.00
16,900.0 90.00 91.51 7,541.1 -1,810.00 -301.0 10,392.6 10,397.0 0.00 0.00 0.00
17,000.0 90.00 91.51 7,541.1 -1,810.00 -303.6 10,492.6  10,497.0 0.00 0.00 0.00
17,100.0 90.00 91.51 7,541.1 -1,810.00 -306.2 10,592.5 10,597.0 0.00 0.00 0.00
17,200.0 90.00 91.51 7,541.1 -1,810.00 -308.9 10,6925  10,697.0 0.00 0.00 0.00
17,300.0 90.00 91.51 7,541.1 -1,810.00 -311.5 10,792.5 10,797.0 0.00 0.00 0.00
17,400.0 90.00 91.51 7,541.1 -1,810.00 -314.2 10,892.4  10,897.0 0.00 0.00 0.00
BHL: 1910ft FNL & 460ft FEL of Sec 24
17,416.0 90.00 91.51 7,541.1 -1,810.00 -314.6 10,908.5  10,913.0 0.00 0.00 0.00
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Planning Report

Database:
Company:

Project:
Site:
Well:
Wellbore:
Design:

Formations

EDM 5000.1 Single User Db
BISON EXPLORATION

SE NE SEC. 22 T4S R64W 6th P.M.
HOULIHAN 4-64 22A 23-24-6
ORIGINAL WELLBORE

Plan Annotations

PROPOSAL #1
MD TVD
(usft) (usft) Name
318.1 318.1 DENVER
805.7 803.1 UPPER ARAPAHOE
1,101.9 1,093.1 LOWER ARAPAHOE
1,668.3 1,647.1 LARAMIE - FOX HILLS
1,874.8 1,849.1 PIERRE SHALE (BASE FOX HILLS
5,349.2 5,261.1 SHANNON SANDSTONE MBR
7,442.9 7,326.1 SHARON SPRINGS SHALE
7,517.4 7,381.1 NIOBRARA FORMATION
7,532.1 7,391.1 NIOBRARA A CHALK
7,770.1 7,511.1 NIOBRARA B CHALK
Local Coordinates
MD TVD +N/-S +E/-W
(usft) (usft) (usft) (usft)
0.0 0.0 0.0 0.0
300.0 300.0 0.0 0.0
899.8 895.4 -3.5 62.5
4,534.4 4,450.7 -45.8 816.7
5,134.2 5,046.1 -49.3 879.2
7,056.2 6,968.1 -49.3 879.2
7,816.8 7,524.2 -60.8 1,314.0
7,956.2 7,541.1 -64.5 1,452.0
17,416.0 7,541.1 -314.6 10,908.5

Local Co-ordinate Reference:

TVD Reference:
ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference:

Well HOULIHAN 4-64 22A 23-24-6

Minimum Curvature

Dip
Dip Direction

Lithology ® ©)

Comment

SHL: 1873ft FNL & 855ft FEL of Sec 22

START NUDGE (2°/100ft BUR)

EOB TO 12° INC

END OF TANGENT

EOD TO VERTICAL

KOP (10°/100ft BUR)

BEGIN PROD INTERVAL

HZ LP *NEW*: 1910ft FNL & 598ft FWL of Sec 23
BHL: 1910ft FNL & 460ft FEL of Sec 24
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BISON EXPLORATION

KB-EST @ 5731.1usft (Original Well Elev)
KB-EST @ 5731.1usft (Original Well Elev)
North Reference: True
Survey Calculation Method:



