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Project: Mamm Creek
Site: J16W Pad
Well: HMU Federal 21-3A

Wellbore: DD
Design: FINAL

Surface Hole Location
HMU Federal 21-3A

Lat : 39.442972
Long : -107.775717

Approximate Bottom Hole Location
HMU Federal 21-3A

Lat :  39.437526
Long. : -107.778678
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Project: Mamm Creek
Site: J16W Pad
Well: HMU Federal 21-3A

Wellbore: DD
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DESIGN DETAILS: DD

115569/127155 (SH) 125147/132955 (MH);  SC
KBE @ 7667.0ft (Nabors M11)

Target Azimuth Origin N/S E/W From TVD
HMU Federal 21-3A BHL 202.94 Slot 0.0 0.0 0.0
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Project: Mamm Creek
Site: J16W Pad
Well: HMU Federal 21-3A

Wellbore: DD
Design: FINAL



Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

J16W Pad

Cathedral Energy Services

Survey Report

Well:

Wellbore:

HMU Federal 21-3A

DD Survey Calculation Method: Minimum Curvature

KBE @ 7667.0ft (Nabors M11)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 7667.0ft (Nabors M11)

North Reference:

Well HMU Federal 21-3A

True

Map System:

Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983

North American Datum 1983

Mamm Creek

Colorado Central Zone

Mean Sea Level

Site Position:

From:

Site

Latitude:

Longitude:

Position Uncertainty:

Northing:

Easting:

Grid Convergence:

J16W Pad

ft

Lat/Long ft

ft

°-1.44Slot Radius: in13.200

1,594,381.52

2,357,395.39

0.0

39.443239

-107.775670

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

ft

+E/-W

+N/-S

Position Uncertainty

ft

ft

ftGround Level:

HMU Federal 21-3A

ft

ft

0.0

0.0

1,594,284.62

2,357,379.68

7,645.0Wellhead Elevation: ft0.0

39.442972

-107.775717

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

DD

Model NameMagnetics

IGRF200510 4/20/2012 10.11 65.73 52,186

Phase:Version:

Audit Notes:

Design DD

1.0 ACTUAL

Vertical Section: Depth From (TVD)

(ft)

+N/-S

(ft)

Direction

(°)

+E/-W

(ft)

Tie On Depth: 0.0

202.940.00.00.0

From

(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)

To

(ft)

Date 5/2/2012

MWD Geolink MWD81.0 10,915.0 Survey #1 (DD)

Measured

Depth

(ft)

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)

+N/-S

(ft)

Survey

Vertical 

Depth

(ft)

Formations / 

Comments

Build

Rate

(°/100ft)

0.0 0.00 0.00 0.0 0.0 0.000.0 0.0  0.00

81.0 0.30 204.00 81.0 0.2 0.37-0.2 -0.1  0.37

112.0 0.50 232.20 112.0 0.4 0.89-0.4 -0.2  0.65

143.0 0.30 245.90 143.0 0.6 0.71-0.5 -0.4 -0.65

173.0 1.00 254.50 173.0 0.8 2.35-0.6 -0.7  2.33

204.0 1.30 244.10 204.0 1.2 1.18-0.8 -1.3  0.97

235.0 1.20 232.00 235.0 1.8 0.91-1.1 -1.9 -0.32

265.0 1.40 236.80 265.0 2.4 0.76-1.5 -2.4  0.67

295.0 2.00 226.00 295.0 3.2 2.26-2.1 -3.1  2.00

326.0 2.70 218.60 325.9 4.4 2.46-3.1 -4.0  2.26

357.0 3.60 212.90 356.9 6.0 3.07-4.4 -4.9  2.90

388.0 4.20 205.30 387.8 8.1 2.55-6.3 -6.0  1.94

419.0 5.70 195.50 418.7 10.8 5.54-8.8 -6.9  4.84
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

J16W Pad

Cathedral Energy Services

Survey Report

Well:

Wellbore:

HMU Federal 21-3A

DD Survey Calculation Method: Minimum Curvature

KBE @ 7667.0ft (Nabors M11)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 7667.0ft (Nabors M11)

North Reference:

Well HMU Federal 21-3A

True

Measured

Depth

(ft)

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)

+N/-S

(ft)

Survey

Vertical 

Depth

(ft)

Formations / 

Comments

Build

Rate

(°/100ft)

450.0 6.70 203.60 449.5 14.1 4.28-11.9 -8.0  3.23

480.0 7.60 202.80 479.3 17.8 3.02-15.4 -9.5  3.00

511.0 8.30 204.10 510.0 22.1 2.33-19.3 -11.2  2.26

542.0 9.70 202.70 540.6 27.0 4.57-23.8 -13.1  4.52

572.0 10.70 199.40 570.1 32.3 3.86-28.7 -15.0  3.33

603.0 12.10 198.20 600.5 38.4 4.58-34.5 -17.0  4.52

634.0 13.20 196.60 630.8 45.1 3.72-41.0 -19.0  3.55

664.0 13.90 196.60 659.9 52.1 2.33-47.7 -21.0  2.33

695.0 15.30 196.80 689.9 59.9 4.52-55.2 -23.2  4.52

725.0 16.00 199.20 718.8 68.0 3.18-62.9 -25.7  2.33

755.0 16.70 199.10 747.6 76.4 2.34-70.9 -28.5  2.33

848.0 17.80 203.20 836.4 103.9 1.76-96.6 -38.5  1.18

939.0 18.40 201.10 922.9 132.2 0.97-122.8 -49.1  0.66

1,031.0 18.60 203.60 1,010.2 161.4 0.89-149.8 -60.2  0.22

1,123.0 19.30 204.30 1,097.2 191.3 0.80-177.1 -72.4  0.76

1,214.0 19.60 203.70 1,183.0 221.6 0.40-204.7 -84.7  0.33

1,306.0 19.20 205.60 1,269.8 252.1 0.81-232.5 -97.4 -0.43

1,398.0 19.60 206.60 1,356.5 282.6 0.57-259.9 -110.9  0.43

1,490.0 18.60 203.80 1,443.5 312.7 1.47-287.2 -123.7 -1.09

1,582.0 18.90 204.30 1,530.6 342.2 0.37-314.2 -135.8  0.33

1,655.0 18.90 205.10 1,599.7 365.9 0.35-335.7 -145.6  0.00

1,739.0 18.60 205.50 1,679.2 392.9 0.39-360.1 -157.2 -0.36

1,835.0 18.50 201.80 1,770.2 423.4 1.23-388.0 -169.4 -0.10

1,930.0 18.40 201.10 1,860.3 453.4 0.26-416.0 -180.4 -0.11

2,025.0 17.80 199.50 1,950.6 482.9 0.82-443.7 -190.7 -0.63

2,120.0 17.20 196.60 2,041.2 511.4 1.11-470.8 -199.5 -0.63

2,216.0 18.20 198.20 2,132.7 540.4 1.16-498.7 -208.3  1.04

2,311.0 18.30 202.60 2,222.9 570.1 1.45-526.5 -218.6  0.11

2,407.0 18.10 200.10 2,314.1 600.1 0.84-554.5 -229.6 -0.21

2,502.0 18.30 203.90 2,404.4 629.7 1.27-582.0 -240.7  0.21

2,597.0 17.80 206.70 2,494.7 659.1 1.05-608.6 -253.2 -0.53

2,693.0 18.00 207.10 2,586.0 688.6 0.24-634.9 -266.6  0.21

2,788.0 17.40 204.70 2,676.5 717.4 0.99-660.9 -279.2 -0.63

2,884.0 18.10 204.50 2,768.0 746.7 0.73-687.5 -291.4  0.73

2,979.0 17.90 203.30 2,858.3 776.0 0.44-714.3 -303.3 -0.21

3,074.0 18.85 201.90 2,948.5 806.0 1.10-742.0 -314.8  1.00

3,169.0 18.70 201.30 3,038.4 836.5 0.26-770.4 -326.0 -0.16

3,265.0 19.20 200.30 3,129.2 867.7 0.62-799.5 -337.1  0.52

3,360.0 18.30 199.10 3,219.2 898.2 1.03-828.3 -347.4 -0.95

3,455.0 18.60 203.80 3,309.3 928.2 1.60-856.2 -358.4  0.32

3,551.0 18.40 202.20 3,400.3 958.7 0.57-884.3 -370.3 -0.21

3,646.0 18.10 204.20 3,490.6 988.4 0.73-911.6 -382.0 -0.32

3,742.0 17.50 203.30 3,582.0 1,017.8 0.69-938.5 -393.8 -0.62

3,837.0 17.80 206.10 3,672.5 1,046.5 0.95-964.6 -405.9  0.32

3,932.0 17.60 204.90 3,763.0 1,075.4 0.44-990.7 -418.3 -0.21

4,028.0 16.90 204.90 3,854.7 1,103.8 0.73-1,016.5 -430.3 -0.73

4,123.0 17.70 204.20 3,945.4 1,132.1 0.87-1,042.2 -442.0  0.84

4,219.0 16.90 204.40 4,037.0 1,160.6 0.84-1,068.2 -453.8 -0.83

4,314.0 17.90 204.40 4,127.7 1,189.0 1.05-1,094.1 -465.5  1.05

4,409.0 17.40 205.30 4,218.2 1,217.8 0.60-1,120.2 -477.6 -0.53

4,505.0 16.30 204.50 4,310.1 1,245.6 1.17-1,145.5 -489.3 -1.15

4,600.0 17.40 202.60 4,401.0 1,273.1 1.29-1,170.7 -500.3  1.16

4,696.0 17.00 200.20 4,492.7 1,301.5 0.85-1,197.1 -510.7 -0.42
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

J16W Pad

Cathedral Energy Services

Survey Report

Well:

Wellbore:

HMU Federal 21-3A

DD Survey Calculation Method: Minimum Curvature

KBE @ 7667.0ft (Nabors M11)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 7667.0ft (Nabors M11)

North Reference:

Well HMU Federal 21-3A

True

Measured

Depth

(ft)

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)

+N/-S

(ft)

Survey

Vertical 

Depth

(ft)

Formations / 

Comments

Build

Rate

(°/100ft)

4,791.0 17.70 200.20 4,583.4 1,329.8 0.74-1,223.7 -520.5  0.74

4,886.0 17.10 199.50 4,674.1 1,358.2 0.67-1,250.5 -530.1 -0.63

4,981.0 17.50 202.40 4,764.8 1,386.4 1.00-1,276.8 -540.2  0.42

5,076.0 16.70 201.70 4,855.6 1,414.3 0.87-1,302.7 -550.7 -0.84

5,171.0 17.30 201.90 4,946.4 1,442.1 0.63-1,328.5 -561.0  0.63

5,266.0 18.40 201.20 5,036.8 1,471.2 1.18-1,355.6 -571.7  1.16

5,361.0 17.70 202.90 5,127.2 1,500.6 0.92-1,382.9 -582.8 -0.74

5,457.0 18.50 203.30 5,218.4 1,530.5 0.84-1,410.3 -594.5  0.83

5,552.0 17.60 201.40 5,308.7 1,559.9 1.13-1,437.5 -605.7 -0.95

5,647.0 18.30 206.50 5,399.1 1,589.1 1.81-1,464.2 -617.6  0.74

5,742.0 17.30 205.60 5,489.6 1,618.1 1.09-1,490.3 -630.3 -1.05

5,837.0 17.70 204.50 5,580.2 1,646.7 0.55-1,516.2 -642.4  0.42

5,932.0 18.90 205.00 5,670.4 1,676.5 1.27-1,543.3 -654.9  1.26

6,027.0 17.90 203.20 5,760.5 1,706.5 1.21-1,570.7 -667.2 -1.05

6,122.0 18.00 201.70 5,850.9 1,735.8 0.50-1,597.7 -678.3  0.11

6,217.0 17.10 202.60 5,941.5 1,764.4 0.99-1,624.2 -689.1 -0.95

6,312.0 17.50 201.60 6,032.2 1,792.6 0.52-1,650.4 -699.8  0.42

6,407.0 18.20 198.40 6,122.6 1,821.7 1.27-1,677.8 -709.7  0.74

6,502.0 18.20 196.20 6,212.8 1,851.2 0.72-1,706.1 -718.5  0.00

6,597.0 17.30 198.70 6,303.3 1,880.1 1.24-1,733.7 -727.2 -0.95

6,693.0 17.20 200.60 6,395.0 1,908.5 0.60-1,760.5 -736.8 -0.10

6,788.0 16.30 202.40 6,486.0 1,935.8 1.09-1,786.0 -746.8 -0.95

6,883.0 16.10 203.60 6,577.2 1,962.3 0.41-1,810.4 -757.1 -0.21

6,978.0 15.50 203.90 6,668.6 1,988.2 0.64-1,834.1 -767.6 -0.63

7,072.0 14.60 201.50 6,759.4 2,012.6 1.16-1,856.6 -777.0 -0.96

7,167.0 13.40 202.30 6,851.5 2,035.6 1.28-1,877.9 -785.6 -1.26

7,262.0 12.40 201.40 6,944.2 2,056.8 1.07-1,897.6 -793.5 -1.05

7,357.0 11.30 198.80 7,037.1 2,076.3 1.29-1,915.9 -800.2 -1.16

7,453.0 11.00 197.90 7,131.3 2,094.8 0.36-1,933.5 -806.0 -0.31

7,548.0 10.20 196.60 7,224.7 2,112.2 0.88-1,950.2 -811.2 -0.84

7,644.0 8.90 196.90 7,319.4 2,128.0 1.35-1,965.5 -815.8 -1.35

7,740.0 7.30 197.40 7,414.4 2,141.5 1.67-1,978.4 -819.8 -1.67

7,835.0 5.90 208.50 7,508.8 2,152.3 1.99-1,988.4 -823.9 -1.47

7,930.0 4.22 220.00 7,603.4 2,160.5 2.06-1,995.4 -828.5 -1.77

8,026.0 3.20 238.70 7,699.2 2,166.1 1.64-1,999.5 -833.0 -1.06

8,121.0 1.00 346.60 7,794.2 2,167.6 3.83-2,000.1 -835.5 -2.32

8,215.0 1.70 16.80 7,888.1 2,165.5 1.04-1,997.9 -835.3  0.74

8,310.0 1.30 28.90 7,983.1 2,163.0 0.53-1,995.7 -834.4 -0.42

8,406.0 1.10 19.70 8,079.1 2,161.0 0.29-1,993.8 -833.5 -0.21

8,501.0 1.10 5.80 8,174.1 2,159.3 0.28-1,992.1 -833.1  0.00

8,596.0 0.50 51.10 8,269.1 2,158.0 0.87-1,990.9 -832.7 -0.63

8,692.0 0.60 332.00 8,365.1 2,157.3 0.73-1,990.2 -832.6  0.10

8,787.0 0.80 325.80 8,460.0 2,156.7 0.22-1,989.2 -833.2  0.21

8,882.0 0.70 91.40 8,555.0 2,156.1 1.41-1,988.7 -833.0 -0.11

8,978.0 0.80 121.00 8,651.0 2,156.0 0.41-1,989.0 -831.9  0.10

9,074.0 0.60 200.70 8,747.0 2,156.6 0.95-1,989.8 -831.5 -0.21

9,170.0 0.40 313.10 8,843.0 2,156.9 0.87-1,990.1 -831.9 -0.21

9,265.0 0.90 285.20 8,938.0 2,156.9 0.61-1,989.7 -832.9  0.53

9,360.0 2.10 346.80 9,033.0 2,155.6 1.95-1,987.8 -834.0  1.26

9,455.0 2.20 330.20 9,127.9 2,153.1 0.66-1,984.5 -835.3  0.11

9,551.0 1.70 298.60 9,223.9 2,151.9 1.21-1,982.2 -837.4 -0.52

9,646.0 1.80 280.10 9,318.8 2,152.1 0.60-1,981.3 -840.1  0.11

9,741.0 1.40 246.80 9,413.8 2,153.2 1.05-1,981.5 -842.7 -0.42
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Project:

Company: Local Co-ordinate Reference:

TVD Reference:

Site:

EnCana Oil & Gas (USA) Inc

Mamm Creek

J16W Pad

Cathedral Energy Services

Survey Report

Well:

Wellbore:

HMU Federal 21-3A

DD Survey Calculation Method: Minimum Curvature

KBE @ 7667.0ft (Nabors M11)

Design: DD Database: USA EDM 5000 Multi Users DB

MD Reference: KBE @ 7667.0ft (Nabors M11)

North Reference:

Well HMU Federal 21-3A

True

Measured

Depth

(ft)

Inclination

(°)

Azimuth

(°)

+E/-W

(ft)

Vertical

Section

(ft)

Dogleg

Rate

(°/100ft)

+N/-S

(ft)

Survey

Vertical 

Depth

(ft)

Formations / 

Comments

Build

Rate

(°/100ft)

9,837.0 1.10 107.00 9,509.8 2,154.0 2.45-1,982.2 -842.9 -0.31

9,932.0 1.70 115.90 9,604.8 2,153.9 0.67-1,983.1 -840.7  0.63

10,027.0 0.40 188.40 9,699.7 2,154.3 1.71-1,984.0 -839.5 -1.37

10,123.0 0.40 143.10 9,795.7 2,154.8 0.32-1,984.6 -839.4  0.00

10,218.0 0.70 100.10 9,890.7 2,154.9 0.52-1,985.0 -838.6  0.32

10,314.0 0.00 348.30 9,986.7 2,154.7 0.73-1,985.1 -838.0 -0.73

10,409.0 0.31 193.30 10,081.7 2,155.0 0.33-1,985.4 -838.1  0.33

10,505.0 0.40 170.60 10,177.7 2,155.5 0.17-1,985.9 -838.1  0.09

10,600.0 0.44 63.40 10,272.7 2,155.5 0.71-1,986.1 -837.7  0.04

10,695.0 0.60 355.00 10,367.7 2,154.8 0.63-1,985.4 -837.4  0.17

10,790.0 0.70 33.30 10,462.7 2,153.8 0.46-1,984.5 -837.1  0.11

10,860.0 0.60 62.00 10,532.7 2,153.1 0.48-1,983.9 -836.6 Last Cathedral Survey @ 10,860' MD-0.14

10,915.0 0.60 62.00 10,587.7 2,152.7 0.00-1,983.7 -836.1 Projection to Bit @ 10,915' 0.00

Target Name

     - hit/miss target

     - Shape

TVD

(ft)

Northing

(ft)

Easting

(ft)

+N/-S

(ft)

+E/-W

(ft)

Targets

LongitudeLatitude

Dip Angle

(°)

Dip Dir.

(°)

HMU Federal 21-3A TOG 7,646.0 1,592,312.95 2,356,486.38-1,993.4 -843.6 0.00  0.00 39.437499 -107.778704

- actual wellpath misses target center by 13.8ft at 7973.1ft MD (7646.4 TVD, -1997.6 N, -830.5 E)
- Circle (radius 25.0)

HMU Federal 21-3A BHL 10,497.0 1,592,312.95 2,356,486.38-1,993.4 -843.6 0.00  0.00 39.437499 -107.778704

- actual wellpath misses target center by 11.5ft at 10824.2ft MD (10496.9 TVD, -1984.2 N, -836.9 E)
- Circle (radius 60.0)

Measured

Depth

(ft)

Vertical

Depth

(ft)
+E/-W

(ft)

+N/-S

(ft)

Local Coordinates

Comment

Design Annotations

10,860.0 10,532.7 -836.6-1,983.9 Last Cathedral Survey @ 10,860' MD

10,915.0 10,587.7 -836.1-1,983.7 Projection to Bit @ 10,915'

Approved By:Checked By: Date:
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