BISON EXPLORATION

ARAPAHOE COUNTY, COLORADO (NAD 83)
SE NE SEC. 22 T4S R64W 6th P.M.
HOULIHAN 4-64 22A 23-24-3

ORIGINAL WELLBORE
30 March, 2017

Plan: PROPOSAL #1

A2

BISON EXPLORATION




Wellbore:

Site:
Well:

Project: ARAPAHOE COUNTY, COLORADO (NAD 83)

SE NE SEC. 22 T4S R64W 6th P.M.
HOULIHAN 4-64 22A 23-24-3
ORIGINAL WELLBORE

Design: PROPOSAL #1
ANNOTATIONS
TVD MD Inc Azi +N/-S  +E/-W  VSect Dep Annotation
0.0 0.0 0.00 0.00 0.0 0.0 0.0 0.0 SHL: 1813ft FNL & 855ft FEL of Sec 22
300.0 300.0 0.00 0.00 0.0 0.0 0.0 0.0 START NUDGE (2°/100ft BUR)
895.4 899.8 12.00 49.34 40.8 47.5 49.3 62.6 EOB TO 12° INC

5804.5 5918.4 12.00
6399.9 6518.2 0.00
6969.9 7088.2 0.00
7526.0 7848.9 76.07
7542.9 7988.2 90.00
7542.9 17452.5 90.00

49.34 720.4 838.7 870.5 1105.7 END OF TANGENT
0.00 761.2 886.2 919.8 1168.2 EOD TO VERTICAL
0.00 761.2 886.2 919.8 1168.2 KOP (10°/100ft BUR)
91.52 749.7 1321.0 1353.6 1603.2 BEGIN PROD INTERVAL
91.52 746.0 1459.0 1491.3 1741.2 HZLP *NEW?*: 1040ft FNL & 598ft FWL of Sec 23
91.52 495.2 10919.9 10931.1 11205.5 BHL: 1040ft FNL & 460ft FEL of Sec 24

WELLBORE TARGET DETAILS (LAT/LONG)

HOULIHAN 4-64 22A 21-1

N

N

A

HOULIHAN 4-64 22A 21-:
o

HOULIHAN 4-64 22A 21-3

HOULIHAN 4-

64 22A 21-4

HOULIHAN 4-64 22A 215

HOULIHAN 4-64 22A 21-6 . . -

HOULIHAN 4-64 22A 21-7 -

HOULIHAN 4-64 22A 21-8-.

N

/

<

Azimuths to True North
Magnetic North: 8.05°

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

SHL: 1813ft FNL & 855ft FEL of Sec 22

BEGIN PROD INT: 1040ft FNL & 460ft FWL of Sec 23

HZ LP: 1040ft FNL & 598ft FWL of Sec 23

Vertical Section at 49.34° (700 usft/in)

Vertical Section at 87.40° (440 usft/in)

Name TVD +N/-S +E/-W Latitude Longitude L |
KOP - HOULIHAN 4-64 22A 23-24-3 6969.9 761.2 886.2 39.692393 -104.527523 HOULIHAN 4-64 22A 23-24-8 . .
BHL - HOULIHAN 4-64 22A 23-24-3 7542.9 495.2 10919.9 39.691656  -104.491869 S — BHL: 1040ft FNL & 460ft FEL of Sec 24
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Planning Report

BISON EXPLORATION
Database: EDM 5000.1 Single User Db Local Co-ordinate Reference: = Well HOULIHAN 4-64 22A 23-24-3
Company: BISON EXPLORATION TVD Reference: KB-EST @ 5732.9usft (Original Well Elev)
Project: ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference: KB-EST @ 5732.9usft (Original Well Elev)
Site: SE NE SEC. 22 T4S R64W 6th P.M. North Reference: True
Well: HOULIHAN 4-64 22A 23-24-3 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

5,918.4
6,518.2
7,088.2
7,988.2
17,4525

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 23-24-3
+N/-S -41.5 usft Northing: 1,677,777.16 usfl Latitude: 39.690303
+E/-W 150.3 usft Easting: 3,272,784.47 usfi Longitude: -104.530672
0.0 usft Wellhead Elevation: usf Ground Level: 5,707.9 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) ©)
7,542.9 0.0 0.0 87.40
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 -5,732.9 0.0 0.0 0.00 0.00 0.00 0.00
0.00 300.0 -5,432.9 0.0 0.0 0.00 0.00 0.00 0.00
49.34 895.4 -4,837.5 40.8 475 2.00 2.00 0.00 49.34
49.34 5,804.5 71.6 720.4 838.7 0.00 0.00 0.00 0.00
0.00 6,399.9 667.0 761.2 886.2 2.00 -2.00 0.00 180.00
0.00 6,969.9 1,237.0 761.2 886.2 0.00 0.00 0.00 0.00 KOP - HOULIHAN -
91.52 7,542.9 1,810.0 746.0 1,459.0 10.00 10.00 0.00 91.52
91.52 7,542.9 1,810.0 495.2 10,919.9 0.00 0.00 0.00 -99.96 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 23-24-3
Company: BISON EXPLORATION TVD Reference: KB-EST @ 5732.9usft (Original Well Elev)
Project: ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference: KB-EST @ 5732.9usft (Original Well Elev)
Site: SE NE SEC. 22 T4S R64W 6th P.M. North Reference: True
Well: HOULIHAN 4-64 22A 23-24-3 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: 1813ft FNL & 855ft FEL of Sec 22
0.0 0.00 0.00 0.0 5,732.90 0.0 0.0 0.0 0.00 0.00 0.00
100.0 0.00 0.00 100.0 5,632.90 0.0 0.0 0.0 0.00 0.00 0.00
200.0 0.00 0.00 200.0 5,532.90 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 5,432.90 0.0 0.0 0.0 0.00 0.00 0.00
DENVER
319.9 0.40 49.34 319.9 5,413.00 0.0 0.1 0.1 2.00 2.00 0.00
400.0 2.00 49.34 400.0 5,332.92 11 1.3 14 2.00 2.00 0.00
500.0 4.00 49.34 499.8 5,233.06 4.5 5.3 5.5 2.00 2.00 0.00
600.0 6.00 49.34 599.5 5,133.45 10.2 11.9 12.4 2.00 2.00 0.00
700.0 8.00 49.34 698.7 5,034.20 18.2 21.1 22.0 2.00 2.00 0.00
800.0 10.00 49.34 797.5 4,935.43 28.4 33.0 34.3 2.00 2.00 0.00
UPPER ARAPAHOE
807.6 10.15 49.34 804.9 4,928.00 29.2 34.0 35.3 2.00 2.00 0.00
EOB TO 12° INC
899.8 12.00 49.34 895.4 4,837.46 40.8 475 49.3 2.00 2.00 0.00
900.0 12.00 49.34 895.6 4,837.28 40.8 47.5 49.3 0.00 0.00 0.00
1,000.0 12.00 49.34 993.4 4,739.46 54.3 63.3 65.7 0.00 0.00 0.00
1,100.0 12.00 49.34 1,091.3 4,641.64 67.9 79.0 82.0 0.00 0.00 0.00
LOWER ARAPAHOE
1,103.7 12.00 49.34 1,094.9 4,638.00 68.4 79.6 82.6 0.00 0.00 0.00
1,200.0 12.00 49.34 1,189.1 4,543.83 81.4 94.8 98.4 0.00 0.00 0.00
1,300.0 12.00 49.34 1,286.9 4,446.01 95.0 110.6 114.7 0.00 0.00 0.00
1,400.0 12.00 49.34 1,384.7 4,348.20 108.5 126.3 131.1 0.00 0.00 0.00
1,500.0 12.00 49.34 1,482.5 4,250.38 122.0 142.1 147.5 0.00 0.00 0.00
1,600.0 12.00 49.34 1,580.3 4,152.56 135.6 157.9 163.8 0.00 0.00 0.00
LARAMIE - FOX HILLS
1,670.1 12.00 49.34 1,648.9 4,084.00 1451 168.9 175.3 0.00 0.00 0.00
1,700.0 12.00 49.34 1,678.2 4,054.75 149.1 173.6 180.2 0.00 0.00 0.00
1,800.0 12.00 49.34 1,776.0 3,956.93 162.7 189.4 196.6 0.00 0.00 0.00
PIERRE SHALE (BASE FOX HILLS)
1,876.6 12.00 49.34 1,850.9 3,882.00 173.1 201.5 209.1 0.00 0.00 0.00
1,900.0 12.00 49.34 1,873.8 3,859.12 176.2 205.2 2129 0.00 0.00 0.00
2,000.0 12.00 49.34 1,971.6 3,761.30 189.8 220.9 229.3 0.00 0.00 0.00
2,100.0 12.00 49.34 2,069.4 3,663.48 203.3 236.7 245.7 0.00 0.00 0.00
2,200.0 12.00 49.34 2,167.2 3,565.67 216.8 252.5 262.0 0.00 0.00 0.00
2,300.0 12.00 49.34 2,265.0 3,467.85 230.4 268.2 278.4 0.00 0.00 0.00
2,400.0 12.00 49.34 2,362.9 3,370.04 243.9 284.0 294.8 0.00 0.00 0.00
2,500.0 12.00 49.34 2,460.7 3,272.22 257.5 299.8 311.1 0.00 0.00 0.00
2,600.0 12.00 49.34 2,558.5 3,174.40 271.0 315.5 3275 0.00 0.00 0.00
2,700.0 12.00 49.34 2,656.3 3,076.59 284.6 331.3 343.8 0.00 0.00 0.00
2,800.0 12.00 49.34 2,754.1 2,978.77 298.1 347.1 360.2 0.00 0.00 0.00
2,900.0 12.00 49.34 2,851.9 2,880.95 311.6 362.8 376.6 0.00 0.00 0.00
3,000.0 12.00 49.34 2,949.8 2,783.14 325.2 378.6 392.9 0.00 0.00 0.00
3,100.0 12.00 49.34 3,047.6 2,685.32 338.7 394.4 409.3 0.00 0.00 0.00
3,200.0 12.00 49.34 3,145.4 2,587.51 352.3 410.1 425.7 0.00 0.00 0.00
3,300.0 12.00 49.34 3,243.2 2,489.69 365.8 425.9 442.0 0.00 0.00 0.00
3,400.0 12.00 49.34 3,341.0 2,391.87 379.4 441.7 458.4 0.00 0.00 0.00
3,500.0 12.00 49.34 3,438.8 2,294.06 392.9 457.4 474.8 0.00 0.00 0.00
3,600.0 12.00 49.34 3,636.7 2,196.24 406.5 473.2 491.1 0.00 0.00 0.00
3,700.0 12.00 49.34 3,634.5 2,098.43 420.0 489.0 507.5 0.00 0.00 0.00
3,800.0 12.00 49.34 3,732.3 2,000.61 433.5 504.7 523.9 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:

SS
(usft)

1,902.79
1,804.98
1,707.16
1,609.34
1,511.53

1,413.71
1,315.90
1,218.08
1,120.26
1,022.45

924.63
826.82
729.00
631.18
533.37

470.00
435.55
337.74
239.92
142.10

44.29
-53.53

-71.56
-151.58
-250.24

-349.41
-448.96
-548.79
-648.75

-667.00

-748.75

-848.75

-948.75
-1,048.75
-1,148.75

-1,237.00
-1,248.75
-1,348.05
-1,443.97
-1,533.60

-1,595.00
-1,614.22

-1,650.00

-1,660.00
-1,683.37

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 23-24-3
Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1
Planned Survey
MD Inc Azi TVD
(usft) ©) ©) (usft)
3,900.0 12.00 49.34 3,830.1
4,000.0 12.00 49.34 3,927.9
4,100.0 12.00 49.34 4,025.7
4,200.0 12.00 49.34 4,123.6
4,300.0 12.00 49.34 4,221.4
4,400.0 12.00 49.34 4,319.2
4,500.0 12.00 49.34 4,417.0
4,600.0 12.00 49.34 4,514.8
4,700.0 12.00 49.34 4,612.6
4,800.0 12.00 49.34 4,710.5
4,900.0 12.00 49.34 4,808.3
5,000.0 12.00 49.34 4,906.1
5,100.0 12.00 49.34 5,003.9
5,200.0 12.00 49.34 5,101.7
5,300.0 12.00 49.34 5,199.5
SHANNON SANDSTONE MBR
5,364.8 12.00 49.34 5,262.9
5,400.0 12.00 49.34 5,297.3
5,500.0 12.00 49.34 5,395.2
5,600.0 12.00 49.34 5,493.0
5,700.0 12.00 49.34 5,590.8
5,800.0 12.00 49.34 5,688.6
5,900.0 12.00 49.34 5,786.4
END OF TANGENT
5,918.4 12.00 49.34 5,804.5
6,000.0 10.36 49.34 5,884.5
6,100.0 8.36 49.34 5,983.1
6,200.0 6.36 49.34 6,082.3
6,300.0 4.36 49.34 6,181.9
6,400.0 2.36 49.34 6,281.7
6,500.0 0.36 49.34 6,381.7
EOD TO VERTICAL
6,518.2 0.00 0.00 6,399.9
6,600.0 0.00 0.00 6,481.7
6,700.0 0.00 0.00 6,581.7
6,800.0 0.00 0.00 6,681.7
6,900.0 0.00 0.00 6,781.7
7,000.0 0.00 0.00 6,881.7
KOP (10°/100ft BUR)
7,088.2 0.00 0.00 6,969.9
7,100.0 1.18 91.52 6,981.7
7,200.0 11.18 91.52 7,080.9
7,300.0 21.18 91.52 7,176.9
7,400.0 31.18 91.52 7,266.5
SHARON SPRINGS SHALE
7,474.9 38.67 91.52 7,327.9
7,500.0 41.18 91.52 7,347.1
NIOBRARA FORMATION
7,549.5 46.12 91.52 7,382.9
NIOBRARA A CHALK
7,564.1 47.58 91.52 7,392.9
7,600.0 51.18 91.52 7,416.3
7,700.0 61.18 91.52 7,471.9

-1,738.97

North Reference:
Survey Calculation Method:

Vertical Dogleg Build Turn
+N/-S +E/-W Section Rate Rate Rate
(usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
447.1 520.5 540.2 0.00 0.00 0.00
460.6 536.3 556.6 0.00 0.00 0.00
474.2 552.0 572.9 0.00 0.00 0.00
487.7 567.8 589.3 0.00 0.00 0.00
501.3 583.6 605.7 0.00 0.00 0.00
514.8 599.3 622.0 0.00 0.00 0.00
528.3 615.1 638.4 0.00 0.00 0.00
541.9 630.9 654.8 0.00 0.00 0.00
555.4 646.6 671.1 0.00 0.00 0.00
569.0 662.4 687.5 0.00 0.00 0.00
582.5 678.2 703.9 0.00 0.00 0.00
596.1 693.9 720.2 0.00 0.00 0.00
609.6 709.7 736.6 0.00 0.00 0.00
623.1 725.5 752.9 0.00 0.00 0.00
636.7 741.2 769.3 0.00 0.00 0.00
645.5 751.4 779.9 0.00 0.00 0.00
650.2 757.0 785.7 0.00 0.00 0.00
663.8 772.8 802.0 0.00 0.00 0.00
677.3 788.5 818.4 0.00 0.00 0.00
690.9 804.3 834.8 0.00 0.00 0.00
704.4 820.1 851.1 0.00 0.00 0.00
717.9 835.8 867.5 0.00 0.00 0.00
720.4 838.7 870.5 0.00 0.00 0.00
730.7 850.7 883.0 2.00 -2.00 0.00
741.3 863.1 895.8 2.00 -2.00 0.00
749.7 872.8 905.9 2.00 -2.00 0.00
755.8 879.9 913.2 2.00 -2.00 0.00
759.6 884.3 917.9 2.00 -2.00 0.00
761.2 886.2 919.7 2.00 -2.00 0.00
761.2 886.2 919.8 2.00 -2.00 0.00
761.2 886.2 919.8 0.00 0.00 0.00
761.2 886.2 919.8 0.00 0.00 0.00
761.2 886.2 919.8 0.00 0.00 0.00
761.2 886.2 919.8 0.00 0.00 0.00
761.2 886.2 919.8 0.00 0.00 0.00
761.2 886.2 919.8 0.00 0.00 0.00
761.2 886.3 919.9 10.00 10.00 0.00
760.9 897.1 930.6 10.00 10.00 0.00
760.2 924.9 958.4 10.00 10.00 0.00
759.0 968.9 1,002.3 10.00 10.00 0.00
757.9 1,011.8 1,045.1 10.00 10.00 0.00
757.4 1,027.8 1,061.1 10.00 10.00 0.00
756.5 1,062.0 1,095.1 10.00 10.00 0.00
756.3 1,072.6 1,105.8 10.00 10.00 0.00
755.5 1,099.9 1,133.0 10.00 10.00 0.00
753.3 1,182.8 1,215.7 10.00 10.00 0.00

Well HOULIHAN 4-64 22A 23-24-3

KB-EST @ 5732.9usft (Original Well Elev)
KB-EST @ 5732.9usft (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 23-24-3
Company: BISON EXPLORATION TVD Reference: KB-EST @ 5732.9usft (Original Well Elev)
Project: ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference: KB-EST @ 5732.9usft (Original Well Elev)
Site: SE NE SEC. 22 T4S R64W 6th P.M. North Reference: True
Well: HOULIHAN 4-64 22A 23-24-3 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)
7,800.0 71.18 91.52 7,512.2 -1,779.31 750.9 1,274.1 1,306.9 10.00 10.00 0.00
NIOBRARA B CHALK
7,802.1 71.39 91.52 7,512.9 -1,780.00 750.9 1,276.2 1,308.9 10.00 10.00 0.00
BEGIN PROD INTERVAL
7,848.9 76.07 91.52 7,526.0 -1,793.10 749.7 1,321.0 1,353.6 10.00 10.00 0.00
7,900.0 81.18 91.52 7,536.1 -1,803.18 748.3 1,371.1 1,403.6 10.00 10.00 0.00
HZ LP *NEW*: 1040ft FNL & 598ft FWL of Sec 23
7,988.2 90.00 91.52 7,542.9 -1,809.96 746.0 1,459.0 1,491.3 10.00 10.00 0.00
8,000.0 90.00 91.52 7,542.9 -1,809.96 745.7 1,470.7 1,503.0 0.00 0.00 0.00
8,100.0 90.00 91.52 7,542.9 -1,809.96 743.0 1,570.7 1,602.7 0.00 0.00 0.00
8,200.0 90.00 91.52 7,542.9 -1,809.96 740.4 1,670.6 1,702.5 0.00 0.00 0.00
8,300.0 90.00 91.52 7,542.9 -1,809.96 737.7 1,770.6 1,802.2 0.00 0.00 0.00
8,400.0 90.00 91.52 7,542.9 -1,809.96 735.1 1,870.6 1,901.9 0.00 0.00 0.00
8,500.0 90.00 91.52 7,542.9 -1,809.96 732.4 1,970.5 2,001.7 0.00 0.00 0.00
8,600.0 90.00 91.52 7,542.9 -1,809.96 729.8 2,070.5 2,101.4 0.00 0.00 0.00
8,700.0 90.00 91.52 7,542.9 -1,809.96 727.1 2,170.5 2,201.2 0.00 0.00 0.00
8,800.0 90.00 91.52 7,542.9 -1,809.96 724.5 2,270.4 2,300.9 0.00 0.00 0.00
8,900.0 90.00 91.52 7,542.9 -1,809.96 721.8 2,370.4 2,400.7 0.00 0.00 0.00
9,000.0 90.00 91.52 7,542.9 -1,809.96 719.2 2,470.4 2,500.4 0.00 0.00 0.00
9,100.0 90.00 91.52 7,542.9 -1,809.96 716.5 2,570.3 2,600.1 0.00 0.00 0.00
9,200.0 90.00 91.52 7,542.9 -1,809.96 713.9 2,670.3 2,699.9 0.00 0.00 0.00
9,300.0 90.00 91.52 7,542.9 -1,809.96 711.2 2,770.2 2,799.6 0.00 0.00 0.00
9,400.0 90.00 91.52 7,542.9 -1,809.96 708.6 2,870.2 2,899.4 0.00 0.00 0.00
9,500.0 90.00 91.52 7,542.9 -1,809.96 705.9 2,970.2 2,999.1 0.00 0.00 0.00
9,600.0 90.00 91.52 7,542.9 -1,809.96 703.3 3,070.1 3,098.8 0.00 0.00 0.00
9,700.0 90.00 91.52 7,542.9 -1,809.96 700.6 3,170.1 3,198.6 0.00 0.00 0.00
9,800.0 90.00 91.52 7,542.9 -1,809.96 698.0 3,270.1 3,298.3 0.00 0.00 0.00
9,900.0 90.00 91.52 7,542.9 -1,809.96 695.3 3,370.0 3,398.1 0.00 0.00 0.00
10,000.0 90.00 91.52 7,542.9 -1,809.96 692.6 3,470.0 3,497.8 0.00 0.00 0.00
10,100.0 90.00 91.52 7,542.9 -1,809.96 690.0 3,570.0 3,597.6 0.00 0.00 0.00
10,200.0 90.00 91.52 7,542.9 -1,809.96 687.3 3,669.9 3,697.3 0.00 0.00 0.00
10,300.0 90.00 91.52 7,542.9 -1,809.96 684.7 3,769.9 3,797.0 0.00 0.00 0.00
10,400.0 90.00 91.52 7,542.9 -1,809.96 682.0 3,869.9 3,896.8 0.00 0.00 0.00
10,500.0 90.00 91.52 7,542.9 -1,809.96 679.4 3,969.8 3,996.5 0.00 0.00 0.00
10,600.0 90.00 91.52 7,542.9 -1,809.96 676.7 4,069.8 4,096.3 0.00 0.00 0.00
10,700.0 90.00 91.52 7,542.9 -1,809.96 674.1 4,169.8 4,196.0 0.00 0.00 0.00
10,800.0 90.00 91.52 7,542.9 -1,809.96 671.4 4,269.7 4,295.8 0.00 0.00 0.00
10,900.0 90.00 91.52 7,542.9 -1,809.96 668.8 4,369.7 4,395.5 0.00 0.00 0.00
11,000.0 90.00 91.52 7,542.9 -1,809.96 666.1 4,469.7 4,495.2 0.00 0.00 0.00
11,100.0 90.00 91.52 7,542.9 -1,809.96 663.5 4,569.6 4,595.0 0.00 0.00 0.00
11,200.0 90.00 91.52 7,542.9 -1,809.96 660.8 4,669.6 4,694.7 0.00 0.00 0.00
11,300.0 90.00 91.52 7,542.9 -1,809.96 658.2 4,769.5 4,794.5 0.00 0.00 0.00
11,400.0 90.00 91.52 7,542.9 -1,809.96 655.5 4,869.5 4,894.2 0.00 0.00 0.00
11,500.0 90.00 91.52 7,542.9 -1,809.96 652.9 4,969.5 4,993.9 0.00 0.00 0.00
11,600.0 90.00 91.52 7,542.9 -1,809.96 650.2 5,069.4 5,093.7 0.00 0.00 0.00
11,700.0 90.00 91.52 7,542.9 -1,809.96 647.6 5,169.4 5,193.4 0.00 0.00 0.00
11,800.0 90.00 91.52 7,542.9 -1,809.96 644.9 5,269.4 5,293.2 0.00 0.00 0.00
11,900.0 90.00 91.52 7,542.9 -1,809.97 642.3 5,369.3 5,392.9 0.00 0.00 0.00
12,000.0 90.00 91.52 7,542.9 -1,809.97 639.6 5,469.3 5,492.7 0.00 0.00 0.00
12,100.0 90.00 91.52 7,542.9 -1,809.97 637.0 5,569.3 5,592.4 0.00 0.00 0.00
12,200.0 90.00 91.52 7,542.9 -1,809.97 634.3 5,669.2 5,692.1 0.00 0.00 0.00
12,300.0 90.00 91.52 7,542.9 -1,809.97 631.7 5,769.2 5,791.9 0.00 0.00 0.00
12,400.0 90.00 91.52 7,542.9 -1,809.97 629.0 5,869.2 5,891.6 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 23-24-3
Company: BISON EXPLORATION TVD Reference: KB-EST @ 5732.9usft (Original Well Elev)
Project: ARAPAHOE COUNTY, COLORADO (NAD 83) ' MD Reference: KB-EST @ 5732.9usft (Original Well Elev)
Site: SE NE SEC. 22 T4S R64W 6th P.M. North Reference: True
Well: HOULIHAN 4-64 22A 23-24-3 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 7,542.9 -1,809.97 626.4 5,969.1 5,991.4 0.00 0.00 0.00
12,600.0 90.00 91.52 7,542.9 -1,809.97 623.7 6,069.1 6,091.1 0.00 0.00 0.00
12,700.0 90.00 91.52 7,542.9 -1,809.97 621.1 6,169.1 6,190.9 0.00 0.00 0.00
12,800.0 90.00 91.52 7,542.9 -1,809.97 618.4 6,269.0 6,290.6 0.00 0.00 0.00
12,900.0 90.00 91.52 7,542.9 -1,809.97 615.8 6,369.0 6,390.3 0.00 0.00 0.00
13,000.0 90.00 91.52 7,542.9 -1,809.97 613.1 6,468.9 6,490.1 0.00 0.00 0.00
13,100.0 90.00 91.52 7,542.9 -1,809.97 610.5 6,568.9 6,589.8 0.00 0.00 0.00
13,200.0 90.00 91.52 7,542.9 -1,809.97 607.8 6,668.9 6,689.6 0.00 0.00 0.00
13,300.0 90.00 91.52 7,542.9 -1,809.97 605.2 6,768.8 6,789.3 0.00 0.00 0.00
13,400.0 90.00 91.52 7,542.9 -1,809.97 602.5 6,868.8 6,889.1 0.00 0.00 0.00
13,500.0 90.00 91.52 7,542.9 -1,809.97 599.9 6,968.8 6,988.8 0.00 0.00 0.00
13,600.0 90.00 91.52 7,542.9 -1,809.97 597.2 7,068.7 7,088.5 0.00 0.00 0.00
13,700.0 90.00 91.52 7,542.9 -1,809.97 594.6 7,168.7 7,188.3 0.00 0.00 0.00
13,800.0 90.00 91.52 7,542.9 -1,809.97 591.9 7,268.7 7,288.0 0.00 0.00 0.00
13,900.0 90.00 91.52 7,542.9 -1,809.97 589.3 7,368.6 7,387.8 0.00 0.00 0.00
14,000.0 90.00 91.52 7,542.9 -1,809.97 586.6 7,468.6 7,487.5 0.00 0.00 0.00
14,100.0 90.00 91.52 7,542.9 -1,809.98 584.0 7,568.6 7,587.2 0.00 0.00 0.00
14,200.0 90.00 91.52 7,542.9 -1,809.98 581.3 7,668.5 7,687.0 0.00 0.00 0.00
14,300.0 90.00 91.52 7,542.9 -1,809.98 578.7 7,768.5 7,786.7 0.00 0.00 0.00
14,400.0 90.00 91.52 7,542.9 -1,809.98 576.0 7,868.5 7,886.5 0.00 0.00 0.00
14,500.0 90.00 91.52 7,542.9 -1,809.98 573.4 7,968.4 7,986.2 0.00 0.00 0.00
14,600.0 90.00 91.52 7,542.9 -1,809.98 570.7 8,068.4 8,086.0 0.00 0.00 0.00
14,700.0 90.00 91.52 7,542.9 -1,809.98 568.1 8,168.4 8,185.7 0.00 0.00 0.00
14,800.0 90.00 91.52 7,542.9 -1,809.98 565.4 8,268.3 8,285.4 0.00 0.00 0.00
14,900.0 90.00 91.52 7,542.9 -1,809.98 562.8 8,368.3 8,385.2 0.00 0.00 0.00
15,000.0 90.00 91.52 7,542.9 -1,809.98 560.1 8,468.2 8,484.9 0.00 0.00 0.00
15,100.0 90.00 91.52 7,542.9 -1,809.98 557.5 8,568.2 8,584.7 0.00 0.00 0.00
15,200.0 90.00 91.52 7,542.9 -1,809.98 554.8 8,668.2 8,684.4 0.00 0.00 0.00
15,300.0 90.00 91.52 7,542.9 -1,809.98 552.2 8,768.1 8,784.2 0.00 0.00 0.00
15,400.0 90.00 91.52 7,542.9 -1,809.98 549.5 8,868.1 8,883.9 0.00 0.00 0.00
15,500.0 90.00 91.52 7,542.9 -1,809.98 546.9 8,968.1 8,983.6 0.00 0.00 0.00
15,600.0 90.00 91.52 7,542.9 -1,809.99 544.2 9,068.0 9,083.4 0.00 0.00 0.00
15,700.0 90.00 91.52 7,542.9 -1,809.99 541.6 9,168.0 9,183.1 0.00 0.00 0.00
15,800.0 90.00 91.52 7,542.9 -1,809.99 539.0 9,268.0 9,282.9 0.00 0.00 0.00
15,900.0 90.00 91.52 7,542.9 -1,809.99 536.3 9,367.9 9,382.6 0.00 0.00 0.00
16,000.0 90.00 91.52 7,542.9 -1,809.99 533.7 9,467.9 9,482.4 0.00 0.00 0.00
16,100.0 90.00 91.52 7,542.9 -1,809.99 531.0 9,567.9 9,5682.1 0.00 0.00 0.00
16,200.0 90.00 91.52 7,542.9 -1,809.99 528.4 9,667.8 9,681.8 0.00 0.00 0.00
16,300.0 90.00 91.52 7,542.9 -1,809.99 525.7 9,767.8 9,781.6 0.00 0.00 0.00
16,400.0 90.00 91.52 7,542.9 -1,809.99 523.1 9,867.8 9,881.3 0.00 0.00 0.00
16,500.0 90.00 91.52 7,542.9 -1,809.99 520.4 9,967.7 9,981.1 0.00 0.00 0.00
16,600.0 90.00 91.52 7,542.9 -1,809.99 517.8 10,067.7  10,080.8 0.00 0.00 0.00
16,700.0 90.00 91.52 7,542.9 -1,809.99 515.1 10,167.6  10,180.5 0.00 0.00 0.00
16,800.0 90.00 91.52 7,542.9 -1,809.99 512.5 10,267.6  10,280.3 0.00 0.00 0.00
16,900.0 90.00 91.52 7,542.9 -1,810.00 509.8 10,367.6 10,380.0 0.00 0.00 0.00
17,000.0 90.00 91.52 7,542.9 -1,810.00 507.2 10,467.5 10,479.8 0.00 0.00 0.00
17,100.0 90.00 91.52 7,542.9 -1,810.00 504.5 10,567.5 10,579.5 0.00 0.00 0.00
17,200.0 90.00 91.52 7,542.9 -1,810.00 501.9 10,667.5 10,679.3 0.00 0.00 0.00
17,300.0 90.00 91.52 7,542.9 -1,810.00 499.2 10,767.4 10,779.0 0.00 0.00 0.00
17,400.0 90.00 91.52 7,542.9 -1,810.00 496.6 10,867.4  10,878.7 0.00 0.00 0.00
BHL: 1040ft FNL & 460ft FEL of Sec 24
17,4525 90.00 91.52 7,542.9 -1,810.00 495.2 10,919.9 10,931.1 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

TVD Reference:

ARAPAHOE COUNTY, COLORADO (NAD 83) MD Reference:

SE NE SEC. 22 T4S R64W 6th P.M.
HOULIHAN 4-64 22A 23-24-3

North Reference:
Survey Calculation Method:

ORIGINAL WELLBORE

Plan Annotations

PROPOSAL #1
MD TVD
(usft) (usft)
319.9 319.9
807.6 804.9
1,103.7 1,094.9
1,670.1 1,648.9
1,876.6 1,850.9
5,364.8 5,262.9
7,474.9 7,327.9
7,549.5 7,382.9
7,564.1 7,392.9
7,802.1 7,512.9
MD TVD
(usft) (usft)
0.0 0.0
300.0 300.0
899.8 895.4
5,918.4 5,804.5
6,518.2 6,399.9
7,088.2 6,969.9
7,848.9 7,526.0
7,988.2 7,542.9
17,452.5 7,542.9

Name Lithology
DENVER

UPPER ARAPAHOE

LOWER ARAPAHOE

LARAMIE - FOX HILLS

PIERRE SHALE (BASE FOX HILLS
SHANNON SANDSTONE MBR
SHARON SPRINGS SHALE
NIOBRARA FORMATION
NIOBRARA A CHALK

NIOBRARA B CHALK

Local Coordinates

Local Co-ordinate Reference:

Well HOULIHAN 4-64 22A 23-24-3
KB-EST @ 5732.9usft (Original Well Elev)
KB-EST @ 5732.9usft (Original Well Elev)
True

Minimum Curvature

Dip
Dip Direction
©) )

+N/-S +E/-W

(usft) (usft) Comment
0.0 0.0 SHL: 1813ft FNL & 855ft FEL of Sec 22
0.0 0.0 START NUDGE (2°/100ft BUR)

40.8 47.5 EOB TO 12° INC

720.4 838.7 END OF TANGENT

761.2 886.2 EOD TO VERTICAL

761.2 886.2 KOP (10°/100ft BUR)

749.7 1,321.0 BEGIN PROD INTERVAL

746.0 1,459.0 HZ LP *NEW?*: 1040ft FNL & 598ft FWL of Sec 23

495.2 10,919.9 BHL: 1040ft FNL & 460ft FEL of Sec 24
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