
30 March, 2017

Plan: PROPOSAL #1

ARAPAHOE COUNTY, COLORADO (NAD 83)
SE NE SEC. 22 T4S R64W 6th P.M.
HOULIHAN 4-64 22A 21-6

ORIGINAL WELLBORE

 



Project: ARAPAHOE COUNTY, COLORADO (NAD 83)
Site: SE NE SEC. 22 T4S R64W 6th P.M.
Well: HOULIHAN 4-64 22A 21-6

Wellbore: ORIGINAL WELLBORE
Design: PROPOSAL #1

WELLBORE TARGET DETAILS (LAT/LONG)

Name TVD +N/-S +E/-W Latitude Longitude
KOP - HOULIHAN 4-64 22A 21-6 6824.8 -50.1 979.8 39.690004 -104.527726
BHL - HOULIHAN 4-64 22A 21-6 7397.8 97.8 -9077.6 39.690406 -104.563464
HZ LP *NEW* - HOULIHAN 4-64 22A 21-6 7397.8 -41.7 406.9 39.690027 -104.529762

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: 1874ft FNL & 1005ft 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)
895.6 900.0 12.00 92.93 -3.2 62.5 -62.6 62.6 EOB TO 12° INC

4922.2 5016.5 12.00 92.93 -46.9 917.3 -917.7 918.5 END OF TANGENT
5517.8 5616.5 0.00 0.00 -50.1 979.8 -980.3 981.1 EOD TO VERTICAL
6824.8 6923.5 0.00 0.00 -50.1 979.8 -980.3 981.1 KOP (10°/100ft BUR)
7380.9 7684.2 76.07 270.84 -43.7 544.8 -545.3 1416.2 BEGIN PROD INTERVAL
7397.8 7823.5 90.00 270.84 -41.7 406.9 -407.3 1554.0 HZ LP *NEW*: 1910ft FNL & 597.9ft FEL of Sec 22
7397.8 17309.1 90.00 270.85 97.8 -9077.6 9078.1 11039.6 BHL: 1910ft FNL & 460ft FWL of Sec 21
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BHL - HOULIHAN 4-64 22A 21-6HZ LP *NEW* - HOULIHAN 4-64 22A 21-6
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ABDN VERT CHAMPLIN AMOCO A #1

ABDN VERT CAVANAUGH #4
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EXIST VERT UPRC #21X-21
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BHL: 1910ft FNL & 460ft FWL of Sec 21

-300

-200

-100

0

100

200

300

S
o

u
th

(-
)/

N
o

rt
h

(+
) 

(1
00

 u
sf

t/
in

)

-300 -200 -100 0 100 200 300 400 500

West(-)/East(+) (100 usft/in)

HOULIHAN 4-64 22A 21-1

HOULIHAN 4-64 22A 21-2

HOULIHAN 4-64 22A 21-3

HOULIHAN 4-64 22A 21-4

HOULIHAN 4-64 22A 21-5

HOULIHAN 4-64 22A 21-6

HOULIHAN 4-64 22A 21-7

HOULIHAN 4-64 22A 21-8

HOULIHAN 4-64 22A 23-24-1

HOULIHAN 4-64 22A 23-24-2

HOULIHAN 4-64 22A 23-24-3

HOULIHAN 4-64 22A 23-24-4

HOULIHAN 4-64 22A 23-24-5

HOULIHAN 4-64 22A 23-24-6

HOULIHAN 4-64 22A 23-24-7

HOULIHAN 4-64 22A 23-24-8

FORMATION TOP DETAILS

TVDPath MDPath Formation
314.8 314.8 DENVER
799.8 802.4 UPPER ARAPAHOE

1089.8 1098.5 LOWER ARAPAHOE
1643.8 1664.9 LARAMIE - FOX HILLS
1845.8 1871.4 PIERRE SHALE 
5257.8 5356.2 SHANNON SANDSTONE MBR
7322.8 7527.1 SHARON SPRINGS SHALE
7377.8 7671.8 NIOBRARA FORMATION
7387.8 7716.5 NIOBRARA A CHALK

Azimuths to True North
Magnetic North: 8.05°

Magnetic Field
Strength: 52062.7snT

Dip Angle: 66.33°
Date: 30/03/2017

Model: IGRF2015

T
M

PROPOSED LOCAL COORDINATES:

SHL: 1874ft FNL & 1005ft FEL of Sec 22

BEGIN PROD INT: 1910ft FNL & 460ft FEL of Sec 22

HZ LP: 1910ft FNL & 597.9ft FEL of Sec 22

BHL: 1910ft FNL & 460ft FWL of Sec 21
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Planning Report

Well HOULIHAN 4-64 22A 21-6Local Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 5727.8usft (Original Well Elev)TVD Reference:BISON EXPLORATIONCompany:

KB-EST @ 5727.8usft (Original Well Elev)MD Reference:ARAPAHOE COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:SE NE SEC. 22 T4S R64W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:HOULIHAN 4-64 22A 21-6Well:

ORIGINAL WELLBOREWellbore:
PROPOSAL #1Design:

Map System:
Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983
North American Datum 1983

ARAPAHOE COUNTY, COLORADO (NAD 83)

Colorado Central Zone

Mean Sea Level

Using geodetic scale factor

Site Position:
From:

Site

Latitude:
Longitude:

Position Uncertainty:

Northing:

Easting:
Grid Convergence:

SE NE SEC. 22 T4S R64W 6th P.M.

usft
Lat/Long usft

usft

°0.61Slot Radius: ft1.10000

1,677,817.09

3,272,633.76
0.0

39.690417
-104.531206

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

usft

+E/-W

+N/-S

Position Uncertainty

usft

usft

usftGround Level:

HOULIHAN 4-64 22A 21-6

1,677,716.91

3,272,634.27

5,702.8Wellhead Elevation: usft0.0

39.690142

-104.531208

-100.2

-0.6

usft

usft

Wellbore

Declination
(°)

Field Strength
(nT)

Sample Date Dip Angle
(°)

ORIGINAL WELLBORE

Model NameMagnetics

IGRF2015 30/03/2017 8.05 66.33 52,063

Phase:Version:

Audit Notes:

Design PROPOSAL #1

PROTOTYPE

Vertical Section: Depth From (TVD)
(usft)

+N/-S
(usft)

Direction
(°)

+E/-W
(usft)

Tie On Depth: 0.0

270.620.00.07,397.8

Inc
(°)

Azi
(°)

+E/-W
(usft)

TFO
(°)

+N/-S
(usft)

MD
(usft)

Vertical 
Depth

Dogleg
Rate

(°/100usft

Build
Rate

(°/100usft

Turn
Rate

(°/100usft

Plan Sections

Target

SS
(usft)

0.000.000.000.000.00.00.00.000.000.0 -5,727.8
0.000.000.000.000.00.0300.00.000.00300.0 -5,427.8

92.930.002.002.0062.5-3.2895.692.9312.00900.0 -4,832.2
0.000.000.000.00917.3-46.94,922.292.9312.005,016.5 -805.6

180.000.00-2.002.00979.8-50.15,517.80.000.005,616.5 -210.0
0.000.000.000.00979.8-50.16,824.80.000.006,923.5 KOP - HOULIHAN 41,097.0

270.840.0010.0010.00406.9-41.77,397.8270.8490.007,823.5 1,670.0
95.650.000.000.00-9,077.697.87,397.8270.8590.0017,309.1 BHL - HOULIHAN 41,670.0

30/03/2017  2:10:43PM COMPASS 5000.1 Build 56 Page 2



Planning Report

Well HOULIHAN 4-64 22A 21-6Local Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 5727.8usft (Original Well Elev)TVD Reference:BISON EXPLORATIONCompany:

KB-EST @ 5727.8usft (Original Well Elev)MD Reference:ARAPAHOE COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:SE NE SEC. 22 T4S R64W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:HOULIHAN 4-64 22A 21-6Well:

ORIGINAL WELLBOREWellbore:
PROPOSAL #1Design:

MD
(usft)

Inc
(°)

Azi
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Planned Survey

TVD
(usft)

SS
(usft)

SHL: 1874ft FNL & 1005ft FEL of Sec 22
0.0 0.00 0.00 0.0 0.0 0.000.0 0.0 0.00 0.005,727.80

100.0 0.00 0.00 100.0 0.0 0.000.0 0.0 0.00 0.005,627.80
200.0 0.00 0.00 200.0 0.0 0.000.0 0.0 0.00 0.005,527.80

START NUDGE (2°/100ft BUR)
300.0 0.00 0.00 300.0 0.0 0.000.0 0.0 0.00 0.005,427.80

DENVER
314.8 0.30 92.93 314.8 0.0 2.000.0 0.0 2.00 0.005,413.00

400.0 2.00 92.93 400.0 -1.7 2.00-0.1 1.7 2.00 0.005,327.82
500.0 4.00 92.93 499.8 -7.0 2.00-0.4 7.0 2.00 0.005,227.96
600.0 6.00 92.93 599.5 -15.7 2.00-0.8 15.7 2.00 0.005,128.35
700.0 8.00 92.93 698.7 -27.9 2.00-1.4 27.8 2.00 0.005,029.10
800.0 10.00 92.93 797.5 -43.5 2.00-2.2 43.5 2.00 0.004,930.33

UPPER ARAPAHOE
802.4 10.05 92.93 799.8 -43.9 2.00-2.2 43.9 2.00 0.004,928.00

EOB TO 12° INC
900.0 12.00 92.93 895.6 -62.6 2.00-3.2 62.5 2.00 0.004,832.17

1,000.0 12.00 92.93 993.4 -83.3 0.00-4.3 83.3 0.00 0.004,734.36
LOWER ARAPAHOE

1,098.5 12.00 92.93 1,089.8 -103.8 0.00-5.3 103.7 0.00 0.004,638.00
1,100.0 12.00 92.93 1,091.3 -104.1 0.00-5.3 104.0 0.00 0.004,636.55

1,200.0 12.00 92.93 1,189.1 -124.9 0.00-6.4 124.8 0.00 0.004,538.73
1,300.0 12.00 92.93 1,286.9 -145.6 0.00-7.4 145.6 0.00 0.004,440.92
1,400.0 12.00 92.93 1,384.7 -166.4 0.00-8.5 166.3 0.00 0.004,343.10
1,500.0 12.00 92.93 1,482.5 -187.2 0.00-9.6 187.1 0.00 0.004,245.29
1,600.0 12.00 92.93 1,580.3 -208.0 0.00-10.6 207.9 0.00 0.004,147.47

LARAMIE - FOX HILLS
1,664.9 12.00 92.93 1,643.8 -221.5 0.00-11.3 221.3 0.00 0.004,084.00
1,700.0 12.00 92.93 1,678.1 -228.7 0.00-11.7 228.6 0.00 0.004,049.66
1,800.0 12.00 92.93 1,776.0 -249.5 0.00-12.8 249.4 0.00 0.003,951.84

PIERRE SHALE (BASE FOX HILLS)
1,871.4 12.00 92.93 1,845.8 -264.4 0.00-13.5 264.2 0.00 0.003,882.00
1,900.0 12.00 92.93 1,873.8 -270.3 0.00-13.8 270.2 0.00 0.003,854.03

2,000.0 12.00 92.93 1,971.6 -291.1 0.00-14.9 290.9 0.00 0.003,756.21
2,100.0 12.00 92.93 2,069.4 -311.8 0.00-15.9 311.7 0.00 0.003,658.40
2,200.0 12.00 92.93 2,167.2 -332.6 0.00-17.0 332.5 0.00 0.003,560.59
2,300.0 12.00 92.93 2,265.0 -353.4 0.00-18.1 353.2 0.00 0.003,462.77
2,400.0 12.00 92.93 2,362.8 -374.2 0.00-19.1 374.0 0.00 0.003,364.96

2,500.0 12.00 92.93 2,460.7 -394.9 0.00-20.2 394.7 0.00 0.003,267.14
2,600.0 12.00 92.93 2,558.5 -415.7 0.00-21.2 415.5 0.00 0.003,169.33
2,700.0 12.00 92.93 2,656.3 -436.5 0.00-22.3 436.3 0.00 0.003,071.51
2,800.0 12.00 92.93 2,754.1 -457.3 0.00-23.4 457.0 0.00 0.002,973.70
2,900.0 12.00 92.93 2,851.9 -478.0 0.00-24.4 477.8 0.00 0.002,875.88

3,000.0 12.00 92.93 2,949.7 -498.8 0.00-25.5 498.6 0.00 0.002,778.07
3,100.0 12.00 92.93 3,047.5 -519.6 0.00-26.6 519.3 0.00 0.002,680.25
3,200.0 12.00 92.93 3,145.4 -540.4 0.00-27.6 540.1 0.00 0.002,582.44
3,300.0 12.00 92.93 3,243.2 -561.1 0.00-28.7 560.9 0.00 0.002,484.62
3,400.0 12.00 92.93 3,341.0 -581.9 0.00-29.7 581.6 0.00 0.002,386.81

3,500.0 12.00 92.93 3,438.8 -602.7 0.00-30.8 602.4 0.00 0.002,288.99
3,600.0 12.00 92.93 3,536.6 -623.5 0.00-31.9 623.2 0.00 0.002,191.18
3,700.0 12.00 92.93 3,634.4 -644.2 0.00-32.9 643.9 0.00 0.002,093.36
3,800.0 12.00 92.93 3,732.3 -665.0 0.00-34.0 664.7 0.00 0.001,995.55
3,900.0 12.00 92.93 3,830.1 -685.8 0.00-35.0 685.4 0.00 0.001,897.73
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Planning Report

Well HOULIHAN 4-64 22A 21-6Local Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 5727.8usft (Original Well Elev)TVD Reference:BISON EXPLORATIONCompany:

KB-EST @ 5727.8usft (Original Well Elev)MD Reference:ARAPAHOE COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:SE NE SEC. 22 T4S R64W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:HOULIHAN 4-64 22A 21-6Well:

ORIGINAL WELLBOREWellbore:
PROPOSAL #1Design:

MD
(usft)

Inc
(°)

Azi
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Planned Survey

TVD
(usft)

SS
(usft)

4,000.0 12.00 92.93 3,927.9 -706.6 0.00-36.1 706.2 0.00 0.001,799.92
4,100.0 12.00 92.93 4,025.7 -727.3 0.00-37.2 727.0 0.00 0.001,702.11
4,200.0 12.00 92.93 4,123.5 -748.1 0.00-38.2 747.7 0.00 0.001,604.29
4,300.0 12.00 92.93 4,221.3 -768.9 0.00-39.3 768.5 0.00 0.001,506.48
4,400.0 12.00 92.93 4,319.1 -789.7 0.00-40.4 789.3 0.00 0.001,408.66

4,500.0 12.00 92.93 4,417.0 -810.4 0.00-41.4 810.0 0.00 0.001,310.85
4,600.0 12.00 92.93 4,514.8 -831.2 0.00-42.5 830.8 0.00 0.001,213.03
4,700.0 12.00 92.93 4,612.6 -852.0 0.00-43.5 851.6 0.00 0.001,115.22
4,800.0 12.00 92.93 4,710.4 -872.8 0.00-44.6 872.3 0.00 0.001,017.40
4,900.0 12.00 92.93 4,808.2 -893.5 0.00-45.7 893.1 0.00 0.00919.59

5,000.0 12.00 92.93 4,906.0 -914.3 0.00-46.7 913.9 0.00 0.00821.77
END OF TANGENT

5,016.5 12.00 92.93 4,922.2 -917.7 0.00-46.9 917.3 0.00 0.00805.63
5,100.0 10.33 92.93 5,004.1 -933.9 2.00-47.7 933.4 -2.00 0.00723.72
5,200.0 8.33 92.93 5,102.8 -950.1 2.00-48.6 949.6 -2.00 0.00625.04
5,300.0 6.33 92.93 5,201.9 -962.8 2.00-49.2 962.4 -2.00 0.00525.87

SHANNON SANDSTONE MBR
5,356.2 5.21 92.93 5,257.8 -968.5 2.00-49.5 968.0 -2.00 0.00470.00
5,400.0 4.33 92.93 5,301.5 -972.1 2.00-49.7 971.6 -2.00 0.00426.30
5,500.0 2.33 92.93 5,401.3 -977.9 2.00-50.0 977.4 -2.00 0.00326.48
5,600.0 0.33 92.93 5,501.3 -980.2 2.00-50.1 979.8 -2.00 0.00226.51

EOD TO VERTICAL
5,616.5 0.00 0.00 5,517.8 -980.3 2.00-50.1 979.8 -2.00 0.00210.00

5,700.0 0.00 0.00 5,601.3 -980.3 0.00-50.1 979.8 0.00 0.00126.51
5,800.0 0.00 0.00 5,701.3 -980.3 0.00-50.1 979.8 0.00 0.0026.51
5,900.0 0.00 0.00 5,801.3 -980.3 0.00-50.1 979.8 0.00 0.00-73.49
6,000.0 0.00 0.00 5,901.3 -980.3 0.00-50.1 979.8 0.00 0.00-173.49
6,100.0 0.00 0.00 6,001.3 -980.3 0.00-50.1 979.8 0.00 0.00-273.49

6,200.0 0.00 0.00 6,101.3 -980.3 0.00-50.1 979.8 0.00 0.00-373.49
6,300.0 0.00 0.00 6,201.3 -980.3 0.00-50.1 979.8 0.00 0.00-473.49
6,400.0 0.00 0.00 6,301.3 -980.3 0.00-50.1 979.8 0.00 0.00-573.49
6,500.0 0.00 0.00 6,401.3 -980.3 0.00-50.1 979.8 0.00 0.00-673.49
6,600.0 0.00 0.00 6,501.3 -980.3 0.00-50.1 979.8 0.00 0.00-773.49

6,700.0 0.00 0.00 6,601.3 -980.3 0.00-50.1 979.8 0.00 0.00-873.49
6,800.0 0.00 0.00 6,701.3 -980.3 0.00-50.1 979.8 0.00 0.00-973.49
6,900.0 0.00 0.00 6,801.3 -980.3 0.00-50.1 979.8 0.00 0.00-1,073.49

KOP (10°/100ft BUR)
6,923.5 0.00 0.00 6,824.8 -980.3 0.00-50.1 979.8 0.00 0.00-1,097.00
7,000.0 7.65 270.84 6,901.1 -975.2 10.00-50.0 974.7 10.00 0.00-1,173.26

7,100.0 17.65 270.84 6,998.5 -953.3 10.00-49.7 952.8 10.00 0.00-1,270.71
7,200.0 27.65 270.84 7,090.7 -914.9 10.00-49.1 914.4 10.00 0.00-1,362.88
7,300.0 37.65 270.84 7,174.8 -861.0 10.00-48.4 860.5 10.00 0.00-1,446.98
7,400.0 47.65 270.84 7,248.2 -793.3 10.00-47.4 792.8 10.00 0.00-1,520.43
7,500.0 57.65 270.84 7,308.8 -713.9 10.00-46.2 713.5 10.00 0.00-1,581.03

SHARON SPRINGS SHALE
7,527.1 60.36 270.84 7,322.8 -690.7 10.00-45.9 690.2 10.00 0.00-1,595.00
7,600.0 67.65 270.84 7,354.7 -625.2 10.00-44.9 624.8 10.00 0.00-1,626.91

NIOBRARA FORMATION
7,671.8 74.83 270.84 7,377.8 -557.2 10.00-43.9 556.8 10.00 0.00-1,650.00

BEGIN PROD INTERVAL
7,684.2 76.07 270.84 7,380.9 -545.3 10.00-43.7 544.8 10.00 0.00-1,653.10
7,700.0 77.65 270.84 7,384.5 -529.9 10.00-43.5 529.4 10.00 0.00-1,656.70

NIOBRARA A CHALK
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Planning Report

Well HOULIHAN 4-64 22A 21-6Local Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 5727.8usft (Original Well Elev)TVD Reference:BISON EXPLORATIONCompany:

KB-EST @ 5727.8usft (Original Well Elev)MD Reference:ARAPAHOE COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:SE NE SEC. 22 T4S R64W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:HOULIHAN 4-64 22A 21-6Well:

ORIGINAL WELLBOREWellbore:
PROPOSAL #1Design:

MD
(usft)

Inc
(°)

Azi
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Planned Survey

TVD
(usft)

SS
(usft)

7,716.5 79.30 270.84 7,387.8 -513.7 10.00-43.3 513.2 10.00 0.00-1,660.00
7,800.0 87.65 270.84 7,397.3 -430.8 10.00-42.0 430.4 10.00 0.00-1,669.48

HZ LP *NEW*: 1910ft FNL & 597.9ft FEL of Sec 22
7,823.5 90.00 270.84 7,397.8 -407.3 10.00-41.7 406.9 10.00 0.00-1,669.96
7,900.0 90.00 270.84 7,397.8 -330.8 0.00-40.6 330.4 0.00 0.00-1,669.96
8,000.0 90.00 270.84 7,397.8 -230.8 0.00-39.1 230.4 0.00 0.00-1,669.96

8,100.0 90.00 270.84 7,397.8 -130.8 0.00-37.6 130.4 0.00 0.00-1,669.96
8,200.0 90.00 270.84 7,397.8 -30.8 0.00-36.2 30.5 0.00 0.00-1,669.96
8,300.0 90.00 270.84 7,397.8 69.2 0.00-34.7 -69.5 0.00 0.00-1,669.96
8,400.0 90.00 270.84 7,397.8 169.2 0.00-33.2 -169.5 0.00 0.00-1,669.96
8,500.0 90.00 270.84 7,397.8 269.2 0.00-31.8 -269.5 0.00 0.00-1,669.96

8,600.0 90.00 270.84 7,397.8 369.2 0.00-30.3 -369.5 0.00 0.00-1,669.96
8,700.0 90.00 270.84 7,397.8 469.2 0.00-28.8 -469.5 0.00 0.00-1,669.96
8,800.0 90.00 270.84 7,397.8 569.2 0.00-27.4 -569.5 0.00 0.00-1,669.96
8,900.0 90.00 270.84 7,397.8 669.2 0.00-25.9 -669.5 0.00 0.00-1,669.96
9,000.0 90.00 270.84 7,397.8 769.2 0.00-24.4 -769.5 0.00 0.00-1,669.96

9,100.0 90.00 270.84 7,397.8 869.2 0.00-23.0 -869.4 0.00 0.00-1,669.96
9,200.0 90.00 270.84 7,397.8 969.1 0.00-21.5 -969.4 0.00 0.00-1,669.96
9,300.0 90.00 270.84 7,397.8 1,069.1 0.00-20.0 -1,069.4 0.00 0.00-1,669.96
9,400.0 90.00 270.84 7,397.8 1,169.1 0.00-18.6 -1,169.4 0.00 0.00-1,669.96
9,500.0 90.00 270.84 7,397.8 1,269.1 0.00-17.1 -1,269.4 0.00 0.00-1,669.96

9,600.0 90.00 270.84 7,397.8 1,369.1 0.00-15.6 -1,369.4 0.00 0.00-1,669.96
9,700.0 90.00 270.84 7,397.8 1,469.1 0.00-14.2 -1,469.4 0.00 0.00-1,669.96
9,800.0 90.00 270.84 7,397.8 1,569.1 0.00-12.7 -1,569.4 0.00 0.00-1,669.96
9,900.0 90.00 270.84 7,397.8 1,669.1 0.00-11.2 -1,669.4 0.00 0.00-1,669.96

10,000.0 90.00 270.84 7,397.8 1,769.1 0.00-9.8 -1,769.4 0.00 0.00-1,669.96

10,100.0 90.00 270.84 7,397.8 1,869.1 0.00-8.3 -1,869.3 0.00 0.00-1,669.96
10,200.0 90.00 270.84 7,397.8 1,969.1 0.00-6.8 -1,969.3 0.00 0.00-1,669.96
10,300.0 90.00 270.84 7,397.8 2,069.1 0.00-5.4 -2,069.3 0.00 0.00-1,669.96
10,400.0 90.00 270.84 7,397.8 2,169.1 0.00-3.9 -2,169.3 0.00 0.00-1,669.96
10,500.0 90.00 270.84 7,397.8 2,269.1 0.00-2.4 -2,269.3 0.00 0.00-1,669.96

10,600.0 90.00 270.84 7,397.8 2,369.1 0.00-1.0 -2,369.3 0.00 0.00-1,669.96
10,700.0 90.00 270.84 7,397.8 2,469.1 0.000.5 -2,469.3 0.00 0.00-1,669.96
10,800.0 90.00 270.84 7,397.8 2,569.1 0.002.0 -2,569.3 0.00 0.00-1,669.96
10,900.0 90.00 270.84 7,397.8 2,669.1 0.003.4 -2,669.3 0.00 0.00-1,669.96
11,000.0 90.00 270.84 7,397.8 2,769.1 0.004.9 -2,769.2 0.00 0.00-1,669.96

11,100.0 90.00 270.84 7,397.8 2,869.1 0.006.4 -2,869.2 0.00 0.00-1,669.96
11,200.0 90.00 270.84 7,397.8 2,969.1 0.007.9 -2,969.2 0.00 0.00-1,669.96
11,300.0 90.00 270.84 7,397.8 3,069.1 0.009.3 -3,069.2 0.00 0.00-1,669.96
11,400.0 90.00 270.84 7,397.8 3,169.1 0.0010.8 -3,169.2 0.00 0.00-1,669.96
11,500.0 90.00 270.84 7,397.8 3,269.1 0.0012.3 -3,269.2 0.00 0.00-1,669.96

11,600.0 90.00 270.84 7,397.8 3,369.1 0.0013.7 -3,369.2 0.00 0.00-1,669.96
11,700.0 90.00 270.84 7,397.8 3,469.1 0.0015.2 -3,469.2 0.00 0.00-1,669.96
11,800.0 90.00 270.84 7,397.8 3,569.1 0.0016.7 -3,569.2 0.00 0.00-1,669.97
11,900.0 90.00 270.84 7,397.8 3,669.1 0.0018.1 -3,669.1 0.00 0.00-1,669.97
12,000.0 90.00 270.84 7,397.8 3,769.1 0.0019.6 -3,769.1 0.00 0.00-1,669.97

12,100.0 90.00 270.84 7,397.8 3,869.1 0.0021.1 -3,869.1 0.00 0.00-1,669.97
12,200.0 90.00 270.84 7,397.8 3,969.1 0.0022.6 -3,969.1 0.00 0.00-1,669.97
12,300.0 90.00 270.84 7,397.8 4,069.1 0.0024.0 -4,069.1 0.00 0.00-1,669.97
12,400.0 90.00 270.84 7,397.8 4,169.1 0.0025.5 -4,169.1 0.00 0.00-1,669.97
12,500.0 90.00 270.84 7,397.8 4,269.1 0.0027.0 -4,269.1 0.00 0.00-1,669.97

12,600.0 90.00 270.84 7,397.8 4,369.1 0.0028.4 -4,369.1 0.00 0.00-1,669.97
12,700.0 90.00 270.84 7,397.8 4,469.1 0.0029.9 -4,469.1 0.00 0.00-1,669.97
12,800.0 90.00 270.84 7,397.8 4,569.1 0.0031.4 -4,569.0 0.00 0.00-1,669.97
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Planning Report

Well HOULIHAN 4-64 22A 21-6Local Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 5727.8usft (Original Well Elev)TVD Reference:BISON EXPLORATIONCompany:

KB-EST @ 5727.8usft (Original Well Elev)MD Reference:ARAPAHOE COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:SE NE SEC. 22 T4S R64W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:HOULIHAN 4-64 22A 21-6Well:

ORIGINAL WELLBOREWellbore:
PROPOSAL #1Design:

MD
(usft)

Inc
(°)

Azi
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Planned Survey

TVD
(usft)

SS
(usft)

12,900.0 90.00 270.84 7,397.8 4,669.1 0.0032.8 -4,669.0 0.00 0.00-1,669.97
13,000.0 90.00 270.84 7,397.8 4,769.1 0.0034.3 -4,769.0 0.00 0.00-1,669.97

13,100.0 90.00 270.84 7,397.8 4,869.1 0.0035.8 -4,869.0 0.00 0.00-1,669.97
13,200.0 90.00 270.84 7,397.8 4,969.1 0.0037.3 -4,969.0 0.00 0.00-1,669.97
13,300.0 90.00 270.84 7,397.8 5,069.1 0.0038.7 -5,069.0 0.00 0.00-1,669.97
13,400.0 90.00 270.84 7,397.8 5,169.1 0.0040.2 -5,169.0 0.00 0.00-1,669.97
13,500.0 90.00 270.84 7,397.8 5,269.1 0.0041.7 -5,269.0 0.00 0.00-1,669.97

13,600.0 90.00 270.84 7,397.8 5,369.1 0.0043.1 -5,369.0 0.00 0.00-1,669.97
13,700.0 90.00 270.84 7,397.8 5,469.1 0.0044.6 -5,469.0 0.00 0.00-1,669.97
13,800.0 90.00 270.84 7,397.8 5,569.1 0.0046.1 -5,568.9 0.00 0.00-1,669.97
13,900.0 90.00 270.84 7,397.8 5,669.1 0.0047.6 -5,668.9 0.00 0.00-1,669.98
14,000.0 90.00 270.84 7,397.8 5,769.1 0.0049.0 -5,768.9 0.00 0.00-1,669.98

14,100.0 90.00 270.84 7,397.8 5,869.1 0.0050.5 -5,868.9 0.00 0.00-1,669.98
14,200.0 90.00 270.84 7,397.8 5,969.1 0.0052.0 -5,968.9 0.00 0.00-1,669.98
14,300.0 90.00 270.84 7,397.8 6,069.1 0.0053.4 -6,068.9 0.00 0.00-1,669.98
14,400.0 90.00 270.84 7,397.8 6,169.1 0.0054.9 -6,168.9 0.00 0.00-1,669.98
14,500.0 90.00 270.84 7,397.8 6,269.1 0.0056.4 -6,268.9 0.00 0.00-1,669.98

14,600.0 90.00 270.84 7,397.8 6,369.1 0.0057.9 -6,368.9 0.00 0.00-1,669.98
14,700.0 90.00 270.84 7,397.8 6,469.1 0.0059.3 -6,468.8 0.00 0.00-1,669.98
14,800.0 90.00 270.84 7,397.8 6,569.1 0.0060.8 -6,568.8 0.00 0.00-1,669.98
14,900.0 90.00 270.84 7,397.8 6,669.1 0.0062.3 -6,668.8 0.00 0.00-1,669.98
15,000.0 90.00 270.84 7,397.8 6,769.1 0.0063.8 -6,768.8 0.00 0.00-1,669.98

15,100.0 90.00 270.84 7,397.8 6,869.1 0.0065.2 -6,868.8 0.00 0.00-1,669.98
15,200.0 90.00 270.84 7,397.8 6,969.1 0.0066.7 -6,968.8 0.00 0.00-1,669.98
15,300.0 90.00 270.84 7,397.8 7,069.1 0.0068.2 -7,068.8 0.00 0.00-1,669.98
15,400.0 90.00 270.84 7,397.8 7,169.1 0.0069.6 -7,168.8 0.00 0.00-1,669.98
15,500.0 90.00 270.84 7,397.8 7,269.1 0.0071.1 -7,268.8 0.00 0.00-1,669.99

15,600.0 90.00 270.84 7,397.8 7,369.1 0.0072.6 -7,368.7 0.00 0.00-1,669.99
15,700.0 90.00 270.84 7,397.8 7,469.1 0.0074.1 -7,468.7 0.00 0.00-1,669.99
15,800.0 90.00 270.84 7,397.8 7,569.1 0.0075.5 -7,568.7 0.00 0.00-1,669.99
15,900.0 90.00 270.84 7,397.8 7,669.1 0.0077.0 -7,668.7 0.00 0.00-1,669.99
16,000.0 90.00 270.84 7,397.8 7,769.1 0.0078.5 -7,768.7 0.00 0.00-1,669.99

16,100.0 90.00 270.84 7,397.8 7,869.1 0.0080.0 -7,868.7 0.00 0.00-1,669.99
16,200.0 90.00 270.84 7,397.8 7,969.1 0.0081.4 -7,968.7 0.00 0.00-1,669.99
16,300.0 90.00 270.84 7,397.8 8,069.1 0.0082.9 -8,068.7 0.00 0.00-1,669.99
16,400.0 90.00 270.84 7,397.8 8,169.1 0.0084.4 -8,168.7 0.00 0.00-1,669.99
16,500.0 90.00 270.84 7,397.8 8,269.1 0.0085.9 -8,268.6 0.00 0.00-1,669.99

16,600.0 90.00 270.84 7,397.8 8,369.1 0.0087.3 -8,368.6 0.00 0.00-1,669.99
16,700.0 90.00 270.84 7,397.8 8,469.1 0.0088.8 -8,468.6 0.00 0.00-1,669.99
16,800.0 90.00 270.84 7,397.8 8,569.1 0.0090.3 -8,568.6 0.00 0.00-1,670.00
16,900.0 90.00 270.84 7,397.8 8,669.1 0.0091.8 -8,668.6 0.00 0.00-1,670.00
17,000.0 90.00 270.84 7,397.8 8,769.1 0.0093.2 -8,768.6 0.00 0.00-1,670.00

17,100.0 90.00 270.85 7,397.8 8,869.1 0.0094.7 -8,868.6 0.00 0.00-1,670.00
17,200.0 90.00 270.85 7,397.8 8,969.1 0.0096.2 -8,968.6 0.00 0.00-1,670.00
17,300.0 90.00 270.85 7,397.8 9,069.1 0.0097.7 -9,068.6 0.00 0.00-1,670.00

BHL: 1910ft FNL & 460ft FWL of Sec 21
17,309.1 90.00 270.85 7,397.8 9,078.1 0.0097.8 -9,077.6 0.00 0.00-1,670.00
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Planning Report

Well HOULIHAN 4-64 22A 21-6Local Co-ordinate Reference:Database: EDM 5000.1 Single User Db
KB-EST @ 5727.8usft (Original Well Elev)TVD Reference:BISON EXPLORATIONCompany:

KB-EST @ 5727.8usft (Original Well Elev)MD Reference:ARAPAHOE COUNTY, COLORADO (NAD 83)Project:
TrueNorth Reference:SE NE SEC. 22 T4S R64W 6th P.M.Site:
Minimum CurvatureSurvey Calculation Method:HOULIHAN 4-64 22A 21-6Well:

ORIGINAL WELLBOREWellbore:
PROPOSAL #1Design:

MD
(usft)

TVD
(usft)

Dip
Direction

(°)Name Lithology
Dip
(°)

Formations

314.8 314.8 DENVER

802.4 799.8 UPPER ARAPAHOE
1,098.5 1,089.8 LOWER ARAPAHOE

1,664.9 1,643.8 LARAMIE - FOX HILLS

1,871.4 1,845.8 PIERRE SHALE (BASE FOX HILLS

5,356.2 5,257.8 SHANNON SANDSTONE MBR

7,527.1 7,322.8 SHARON SPRINGS SHALE
7,671.8 7,377.8 NIOBRARA FORMATION

7,716.5 7,387.8 NIOBRARA A CHALK

MD
(usft)

TVD
(usft)

+E/-W
(usft)

+N/-S
(usft)

Local Coordinates

Comment

Plan Annotations

0.0 0.0 0.0 0.0 SHL: 1874ft FNL & 1005ft FEL of Sec 22
300.0 300.0 0.0 0.0 START NUDGE (2°/100ft BUR)
900.0 895.6 -3.2 62.5 EOB TO 12° INC

5,016.5 4,922.2 -46.9 917.3 END OF TANGENT
5,616.5 5,517.8 -50.1 979.8 EOD TO VERTICAL
6,923.5 6,824.8 -50.1 979.8 KOP (10°/100ft BUR)
7,684.2 7,380.9 -43.7 544.8 BEGIN PROD INTERVAL
7,823.5 7,397.8 -41.7 406.9 HZ LP *NEW*: 1910ft FNL & 597.9ft FEL of Sec 22
17,309.1 7,397.8 97.8 -9,077.6 BHL: 1910ft FNL & 460ft FWL of Sec 21
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