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Company: Great Western
Site: H-Y
Well: 20-23

Project: Weld County, Colorado (NAD 83)

k 5 Energy Services.

WWW. MSENERGYSERVICES.COM

Planning: 936.442.2510 Fax: 936.442.2515
Operations: 936.442.2500 Fax: 936.442.2599

Rig Name: Cade 22

True Vertical Depth (1500 usft/in)

ANNOTATIONS
MD Inc Azi TVD +N/-S +E/-W VSect Departure Annotation
200.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 KOP, 2.00°/100" Build
600.00 8.00 332.00 598.70 24.62 -13.09 24.40 27.88 Hold 8.00° Inc, 332.00° Azm
1000.00 8.00 332.00 994.81 73.77 -39.22 73.12 83.55 Begin 2.00°/100"' Build & Turn
2593.80 38.50 3.09 2445.23 682.84 -65.24 681.69 696.71 Hold 38.50° Inc, 3.09° Azm
4513.62 38.50 3.09 3947.71 1876.20 -0.85 1875.94 1891.80 Begin 1.50°/100' Drop
7080.24 0.00 0.00 6325.50 2705.34 43.88 2705.70 2722.15 Begin Vertical Hold
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The customer should only rely on this document after independently verifying all paths, targets, coordinates, lease and hard lines represented.
Any decisions made or wells drilled utilizing this or any other information supplied by MS Energy are at the sole risk and responsibility of the customer.
MS Energy is not responsible for the accuracy of this schematic or the information contained herein.




Company: Great Western \q .
‘\’ Site: H-Y hsfnergys.erwces.

. - » WWW. MSENERGYSERVICES.COM
Great Western Project: Weld Count?%8brado (NAD 83)
i . Planning: 936.442.2510 Fax: 936.442.2514
ng Name: Cade 22 Operations: 936.442.2500 Fax: 936.442.2599

) West(-)/East(+) (40 usft/in)
West(-)/East(+) (1000 usft/in) -60 -40 20 o 20 20 60 80
-1000 -500 0 500 1000 1500 2000 2500 3000 L L L L L L L

\\\\\\\\\\\\\\\\\\3000 -

40

I~ 20

2500 20-23-18 B

20-23

R R R PR Y R R PR

|
|
|
|
|
|
|
|

————————— e EEm.ENENE - 0
: 2000 ot AP -
|
|
1
I
I
|
|
|
|

378

&

L | -20
1500 2053 20-24 i
%b‘ | \ |
(19 -

20-54

20-24

1000
7
29-21-4 29-31-

29-52,| B

|
|

-60

: 2 B
// eys
I 29 500

I

T B
29-31 B
|29

/ |
) 0 29-21

E\ i /\ T i

N

1

T
(wpgsn 000T) (+)yHoN/(-)ynos
T T
5
(usn o) (+)yuoN/(-)yinos

A8

29
R - -100

______________________ -500 29-31-8 |

-1000 -

N

|
)
|
|
| - -120
)
|
|

-140

The customer should only rely on this document after independently verifying all paths, targets, coordinates, lease and hard lines represented.
Any decisions made or wells drilled utilizing this or any other information supplied by MS Energy are at the sole risk and responsibility of the customer.

MS Energy is not responsible for the accuracy of this schematic or the information contained herein.
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Database: Southern Region Local Co-ordinate Reference: = Well 20-23

Company: Great Western TVD Reference: WELL @ 4799.00usft (Cade 22)
Project: Weld County, Colorado (NAD 83) MD Reference: WELL @ 4799.00usft (Cade 22)
Site: H-Y North Reference: Grid

Well: 20-23 Survey Calculation Method: Minimum Curvature

Wellbore: Wellbore #1

Design: Design #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

Well 20-23

Well Position

+N/-S  1,412,089.19 usft Northing:
+E/-W  3,161,503.03 usft Easting:

1,412,089.19 usft Latitude:
3,161,503.03 usft Longitude:

40° 27" 47.2878 N
104° 55'10.465 W

Position Uncertainty 0.00 usft Wellhead Elevation: Ground Level: 4,785.00 usft
Wellbore Wellbore #1
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
WMM_2010 3/2/2012 8.85 67.05 53,082
Design Design #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 0.93
Plan Sections
Measured Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/-W Rate Rate Rate TEO
(usft) ©) ©) (usft) (usft) (usft) (°/100usft)  (°/100usft) (°/100usft) ©) Target
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
200.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.00 0.00
600.00 8.00 332.00 598.70 24.62 -13.09 2.00 2.00 0.00 332.00
1,000.00 8.00 332.00 994.81 73.77 -39.22 0.00 0.00 0.00 0.00
2,593.80 38.50 3.09 2,445.23 682.84 -65.24 2.00 191 1.95 37.49
4,513.62 38.50 3.09 3,947.71 1,876.20 -0.85 0.00 0.00 0.00 0.00
7,080.24 0.00 0.00 6,325.50 2,705.34 43.88 1.50 -1.50 0.00 180.00
8,101.74 0.00 0.00 7,347.00 2,705.34 43.88 0.00 0.00 0.00 0.00 PBHL v1 - H-Y 20-Z

3/7/2012 12:00:19PM

Page 2

COMPASS 5000.1 Build 56
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Great Western Plannmg Report WWW.MSENERGYSERVICES.COM
Database: Southern Region Local Co-ordinate Reference: = Well 20-23

Company: Great Western TVD Reference: WELL @ 4799.00usft (Cade 22)

Project: Weld County, Colorado (NAD 83) MD Reference: WELL @ 4799.00usft (Cade 22)

Site: H-Y North Reference: Grid

Well: 20-23 Survey Calculation Method: Minimum Curvature

Wellbore: Wellbore #1

Design: Design #1

Planned Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) © ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 0.00 0.00
200.00 0.00 0.00 200.00 0.00 0.00 0.00 0.00 0.00 0.00

KOP, 2.00°/100' Build
300.00 2.00 332.00 299.98 1.54 -0.82 1.53 2.00 2.00 0.00
400.00 4.00 332.00 399.84 6.16 -3.28 6.11 2.00 2.00 0.00
500.00 6.00 332.00 499.45 13.86 -7.37 13.74 2.00 2.00 0.00
600.00 8.00 332.00 598.70 24.62 -13.09 24.40 2.00 2.00 0.00
Hold 8.00° Inc, 332.00° Azm
700.00 8.00 332.00 697.73 36.90 -19.62 36.58 0.00 0.00 0.00
800.00 8.00 332.00 796.76 49.19 -26.16 48.76 0.00 0.00 0.00
853.77 8.00 332.00 850.00 55.80 -29.67 55.31 0.00 0.00 0.00
8 5/8"
900.00 8.00 332.00 895.78 61.48 -32.69 60.94 0.00 0.00 0.00
1,000.00 8.00 332.00 994.81 73.77 -39.22 73.12 0.00 0.00 0.00
Begin 2.00°/100' Build & Turn
1,100.00 9.66 339.27 1,093.62 87.76 -45.46 87.02 2.00 1.66 7.27
1,200.00 11.43 344.37 1,191.93 105.16 -51.10 104.32 2.00 1.77 5.10
1,300.00 13.27 348.09 1,289.61 125.94 -56.14 125.01 2.00 1.84 3.73
1,400.00 15.15 350.92 1,386.55 150.07 -60.57 149.07 2.00 1.88 2.83
1,500.00 17.05 353.13 1,482.63 177.53 -64.39 176.46 2.00 1.90 2.21
1,600.00 18.97 354.91 1,577.72 208.28 -67.59 207.16 2.00 1.92 1.78
1,700.00 20.91 356.37 1,671.72 242.28 -70.16 241.11 2.00 1.94 1.46
1,800.00 22.86 357.59 1,764.51 279.50 -72.11 278.30 2.00 1.95 1.22
1,900.00 24.81 358.63 1,855.98 319.89 -73.43 318.66 2.00 1.96 1.04
2,000.00 26.78 359.52 1,946.01 363.40 -74.12 362.15 2.00 1.96 0.90
2,100.00 28.74 0.31 2,034.50 409.97 -74.18 408.71 2.00 1.97 0.78
2,200.00 30.71 1.00 2,121.34 459.55 -73.60 458.29 2.00 1.97 0.69
2,300.00 32.69 1.61 2,206.41 512.08 -72.40 510.83 2.00 1.97 0.61
2,400.00 34.66 2.16 2,289.63 567.49 -70.57 566.27 2.00 1.98 0.55
2,500.00 36.64 2.66 2,370.88 625.72 -68.11 624.53 2.00 1.98 0.50
2,593.80 38.50 3.09 2,445.23 682.84 -65.24 681.69 2.00 1.98 0.46
Hold 38.50° Inc, 3.09° Azm
2,600.00 38.50 3.09 2,450.08 686.69 -65.03 685.55 0.00 0.00 0.00
2,700.00 38.50 3.09 2,528.34 748.85 -61.68 747.75 0.00 0.00 0.00
2,800.00 38.50 3.09 2,606.60 811.01 -58.33 809.96 0.00 0.00 0.00
2,900.00 38.50 3.09 2,684.86 873.17 -54.97 872.17 0.00 0.00 0.00
3,000.00 38.50 3.09 2,763.12 935.33 -51.62 934.37 0.00 0.00 0.00
3,100.00 38.50 3.09 2,841.39 997.49 -48.26 996.58 0.00 0.00 0.00
3,200.00 38.50 3.09 2,919.65 1,059.65 -44.91 1,058.79 0.00 0.00 0.00
3,300.00 38.50 3.09 2,997.91 1,121.81 -41.56 1,120.99 0.00 0.00 0.00
3,400.00 38.50 3.09 3,076.17 1,183.97 -38.20 1,183.20 0.00 0.00 0.00
3,500.00 38.50 3.09 3,154.43 1,246.13 -34.85 1,245.40 0.00 0.00 0.00
3,600.00 38.50 3.09 3,232.69 1,308.29 -31.50 1,307.61 0.00 0.00 0.00
3,700.00 38.50 3.09 3,310.96 1,370.45 -28.14 1,369.82 0.00 0.00 0.00
3,800.00 38.50 3.09 3,389.22 1,432.61 -24.79 1,432.02 0.00 0.00 0.00
3,812.50 38.50 3.09 3,399.00 1,440.38 -24.37 1,439.80 0.00 0.00 0.00
Parkman
3,900.00 38.50 3.09 3,467.48 1,494.77 -21.43 1,494.23 0.00 0.00 0.00
4,000.00 38.50 3.09 3,545.74 1,556.93 -18.08 1,556.44 0.00 0.00 0.00
4,100.00 38.50 3.09 3,624.00 1,619.09 -14.73 1,618.64 0.00 0.00 0.00
4,200.00 38.50 3.09 3,702.26 1,681.25 -11.37 1,680.85 0.00 0.00 0.00
4,300.00 38.50 3.09 3,780.53 1,743.41 -8.02 1,743.05 0.00 0.00 0.00
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WWW.MSENERGYSERVICES.COM

Database: Southern Region Local Co-ordinate Reference: = Well 20-23

Company: Great Western TVD Reference: WELL @ 4799.00usft (Cade 22)
Project: Weld County, Colorado (NAD 83) MD Reference: WELL @ 4799.00usft (Cade 22)
Site: H-Y North Reference: Grid

Well: 20-23 Survey Calculation Method: Minimum Curvature

Wellbore: Wellbore #1

Design: Design #1

Planned Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) © ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
4,400.00 38.50 3.09 3,858.79 1,805.57 -4.67 1,805.26 0.00 0.00 0.00
4,500.00 38.50 3.09 3,937.05 1,867.73 -1.31 1,867.47 0.00 0.00 0.00
4,513.62 38.50 3.09 3,947.71 1,876.20 -0.85 1,875.94 0.00 0.00 0.00

Begin 1.50°/100' Drop
4,600.00 37.20 3.09 4,015.91 1,929.13 2.00 1,928.91 1.50 -1.50 0.00
4,700.00 35.70 3.09 4,096.34 1,988.46 5.20 1,988.28 1.50 -1.50 0.00
4,715.56 35.47 3.09 4,109.00 1,997.50 5.69 1,997.33 1.50 -1.50 0.00
Sussex
4,800.00 34.20 3.09 4,178.30 2,045.66 8.29  2,045.53 1.50 -1.50 0.00
4,900.00 32.70 3.09 4,261.73 2,100.71 11.26  2,100.61 1.50 -1.50 0.00
5,000.00 31.20 3.09 4,346.58 2,153.55 14.11  2,153.50 1.50 -1.50 0.00
5,100.00 29.70 3.09 4,432.78 2,204.16 16.84  2,204.14 1.50 -1.50 0.00
5,175.81 28.57 3.09 4,499.00 2,241.02 18.83  2,241.03 1.50 -1.50 0.00
Shannon
5,200.00 28.20 3.09 4,520.28 2,252.50 19.45  2,252.52 1.50 -1.50 0.00
5,300.00 26.70 3.09 4,609.02 2,298.53 21.93  2,298.59 1.50 -1.50 0.00
5,400.00 25.20 3.09 4,698.93 2,342.23 2429  2,342.32 1.50 -1.50 0.00
5,500.00 23.70 3.09 4,789.95 2,383.57 26.52  2,383.68 1.50 -1.50 0.00
5,600.00 22.20 3.09 4,882.03 2,422.51 28.62  2,422.65 1.50 -1.50 0.00
5,700.00 20.70 3.09 4,975.10 2,459.03 30.59  2,459.20 1.50 -1.50 0.00
5,800.00 19.20 3.09 5,069.10 2,493.10 3243  2,493.30 1.50 -1.50 0.00
5,900.00 17.70 3.09 5,163.95 2,524.71 34.13  2,524.93 1.50 -1.50 0.00
6,000.00 16.20 3.09 5,259.60 2,5653.83 35.71  2,554.07 1.50 -1.50 0.00
6,100.00 14.70 3.09 5,355.99 2,580.43 37.14  2,580.70 1.50 -1.50 0.00
6,200.00 13.20 3.09 5,453.03 2,604.51 38.44  2,604.79 1.50 -1.50 0.00
6,300.00 11.70 3.09 5,550.68 2,626.04 39.60 2,626.34 1.50 -1.50 0.00
6,400.00 10.20 3.09 5,648.85 2,645.02 40.63  2,645.33 1.50 -1.50 0.00
6,500.00 8.70 3.09 5,747.49 2,661.42 4151 2,661.74 1.50 -1.50 0.00
6,600.00 7.20 3.09 5,846.53 2,675.23 42.26  2,675.57 1.50 -1.50 0.00
6,700.00 5.70 3.09 5,945.89 2,686.46 42.86  2,686.80 1.50 -1.50 0.00
6,800.00 4.20 3.09 6,045.51 2,695.08 43.33  2,695.43 1.50 -1.50 0.00
6,900.00 2.70 3.09 6,145.33 2,701.09 43.65 2,701.45 1.50 -1.50 0.00
7,000.00 1.20 3.09 6,245.27 2,704.50 43.83  2,704.85 1.50 -1.50 0.00
7,080.24 0.00 0.00 6,325.50 2,705.34 43.88  2,705.70 1.50 -1.50 0.00
Begin Vertical Hold
7,100.00 0.00 0.00 6,345.26 2,705.34 43.88  2,705.70 0.00 0.00 0.00
7,200.00 0.00 0.00 6,445.26 2,705.34 43.88  2,705.70 0.00 0.00 0.00
7,300.00 0.00 0.00 6,545.26 2,705.34 43.88  2,705.70 0.00 0.00 0.00
7,400.00 0.00 0.00 6,645.26 2,705.34 43.88  2,705.70 0.00 0.00 0.00
7,500.00 0.00 0.00 6,745.26 2,705.34 43.88  2,705.70 0.00 0.00 0.00
7,600.00 0.00 0.00 6,845.26 2,705.34 43.88  2,705.70 0.00 0.00 0.00
7,606.74 0.00 0.00 6,852.00 2,705.34 43.88  2,705.70 0.00 0.00 0.00
Niobara
7,700.00 0.00 0.00 6,945.26 2,705.34 43.88  2,705.70 0.00 0.00 0.00
7,720.74 0.00 0.00 6,966.00 2,705.34 43.88  2,705.70 0.00 0.00 0.00
Nio A
7,786.74 0.00 0.00 7,032.00 2,705.34 43.88  2,705.70 0.00 0.00 0.00
Nia B
7,800.00 0.00 0.00 7,045.26 2,705.34 43.88  2,705.70 0.00 0.00 0.00
7,873.74 0.00 0.00 7,119.00 2,705.34 43.88  2,705.70 0.00 0.00 0.00
Nio C
7,900.00 0.00 0.00 7,145.26 2,705.34 43.88  2,705.70 0.00 0.00 0.00
7,913.74 0.00 0.00 7,159.00 2,705.34 43.88  2,705.70 0.00 0.00 0.00
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WWW.MSENERGYSERVICES.COM

Database: Southern Region Local Co-ordinate Reference: = Well 20-23
Company: Great Western TVD Reference: WELL @ 4799.00usft (Cade 22)
Project: Weld County, Colorado (NAD 83) MD Reference: WELL @ 4799.00usft (Cade 22)
Site: H-Y North Reference: Grid
Well: 20-23 Survey Calculation Method: Minimum Curvature
Wellbore: Wellbore #1
Design: Design #1
Planned Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) © ©) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft)  (°/100usft)
Nio D
7,916.74 0.00 0.00 7,162.00 2,705.34 43.88  2,705.70 0.00 0.00 0.00
Fort Hayes
7,941.74 0.00 0.00 7,187.00 2,705.34 43.88  2,705.70 0.00 0.00 0.00
Codell
8,000.00 0.00 0.00 7,245.26 2,705.34 43.88  2,705.70 0.00 0.00 0.00
8,100.00 0.00 0.00 7,345.26  2,705.34 43.88  2,705.70 0.00 0.00 0.00
8,101.74 0.00 0.00 7,347.00 2,705.34 43.88  2,705.70 0.00 0.00 0.00
PBHL
Design Targets
Target Name
- hit/miss target Dip Angle Dip Dir. TVD +N/-S +E/-W Northing Easting
- Shape ©) ©) (usft) (usft) (usft) (usft) (usft) Latitude Longitude
PBHL v1 - H-Y 20-23 0.00 0.01 7,347.00 2,705.34 43.88 1,414,794.53 3,161,546.91 40°28'14.0183 N 104° 55'9.668 W
- plan hits target center
- Circle (radius 200.00)
Casing Points
Measured Vertical Casing Hole
Depth Depth Diameter Diameter
(usft) (usft) Name (") (")
853.77 850.00 85/8" 8-5/8 12-1/4
Formations
Measured Vertical Dip
Depth Depth Dip Direction
(usft) (usft) Name Lithology @) ©)
3,812.50 3,399.00 Parkman 0.00
4,715.56 4,109.00 Sussex 0.00
5,175.81 4,499.00 Shannon 0.00
7,606.74 6,852.00 Niobara 0.00
7,720.74 6,966.00 Nio A 0.00
7,786.74 7,032.00 NiaB 0.00
7,873.74 7,119.00 NioC 0.00
7,913.74 7,159.00 Nio D 0.00
7,916.74 7,162.00 Fort Hayes 0.00
7,941.74 7,187.00 Codell 0.00
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Great W estern

Database:
Company:
Project:
Site:

Well:
Wellbore:
Design:

Southern Region
Great Western

Weld County, Colorado (NAD 83)

Plan Annotations

H-Y
20-23
Wellbore #1
Design #1
Measured Vertical
Depth Depth
(usft) (usft)
200.00 200.00
600.00 598.70
1,000.00 994.81
2,593.80 2,445.23
4,513.62 3,947.71
7,080.24 6,325.50
8,101.74 7,347.00

MS Energy Services
Planning Report

Local Coordinates

+N/-S +E/-W
(usft) (usft) Comment
0.00 0.00 KOP, 2.00°/100' Build
24.62 -13.09 Hold 8.00° Inc, 332.00° Azm
73.77 -39.22 Begin 2.00°/100' Build & Turn
682.84 -65.24 Hold 38.50° Inc, 3.09° Azm
1,876.20 -0.85 Begin 1.50°/100' Drop
2,705.34 43.88 Begin Vertical Hold
2,705.34 43.88 PBHL

Local Co-ordinate Reference:

TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:

Minimum Curvature

‘}'s Energy Services.

WWW.MSENERGYSERVICES.COM

WELL @ 4799.00usft (Cade 22)
WELL @ 4799.00usft (Cade 22)
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