
Well Name: Thistle Down PC F36-63HN
Surface Location: Thistle Down PC F36-63HN Pad Sec.36-T5N-R65W

North American Datum 1983 , US State Plane 1983 , Colorado Northern Zone
Ground Elevation: 4770.0

+N/-S +E/-W Northing Easting Latittude Longitude Slot
0.0 0.0 1373934.08 3249969.12 40.356380 -104.603040

Precision #828 KB - 16' WELL @ 4786.0ft (Precision #828 KB - 16')
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Thistle Down PC F36-63HN Pad Sec.36-T5N-R65W
Thistle Down PC F36-63HN

Wellbore #1
12:20, January 25 2013

ANNOTATIONS

No annotation data is available.

Thistle Down PC F36-63HN, Wellbore #1, Plan B - Rev 1 V0
Wellbore #1
Survey #1

L E G E N D

FINAL SURVEY 

Projected Bottom Hole Location
11371' MD  6898' TVD 1284' S & 4438' W of SHL

90.4 degree Incl  @ 269.7 degree AZM

SHL 2360' FNL & 279' FEL

Section 36 T5N R65W

460' Setb ack



25 January, 2013

Survey: Survey #1

Sec.36-T5N-R65W
Thistle Down PC F36-63HN Pad Sec.36-T5N-R65W
Thistle Down PC F36-63HN

Wellbore #1



Survey Report

Well Thistle Down PC F36-63HNLocal Co-ordinate Reference:Noble Energy Inc.- Weld County, CO (Grid
North)

Company:

WELL @ 4786.0ft (Precision #828 KB - 16')TVD Reference:Sec.36-T5N-R65WProject:
WELL @ 4786.0ft (Precision #828 KB - 16')MD Reference:Thistle Down PC F36-63HN Pad 

Sec.36-T5N-R65W
Site:

Thistle Down PC F36-63HNWell: GridNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: Landmark

Map System:
Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983
North American Datum 1983

Sec.36-T5N-R65W, Weld County, CO

Colorado Northern Zone

Mean Sea Level
Using Well Reference Point
Using geodetic scale factor

Site Position:
From:

Site

Latitude:
Longitude:

Position Uncertainty:

Northing:
Easting:

Grid Convergence:

Thistle Down PC F36-63HN Pad Sec.36-T5N-R65W

ft
Lat/Long ft

ft

°0.58Slot Radius: "

1,373,934.09
3,249,969.12

0.0

40.356380
-104.603040

Well

Well Position
Longitude:
Latitude:

Easting:
Northing:

ft
+E/-W
+N/-S

Position Uncertainty

ft
ft

ftGround Level:

Thistle Down PC F36-63HN

ft
ft

0.0
0.0

1,373,934.08
3,249,969.12

4,770.0Wellhead Elevation: ft0.0

40.356380
-104.603040

Wellbore

Declination
(°)

Field Strength
(nT)

Sample Date Dip Angle
(°)

Wellbore #1

Model NameMagnetics

IGRF2010 1/19/2013 8.56 66.99 52,958

Phase:Version:
Audit Notes:

Design Wellbore #1

1.0 ACTUAL

Vertical Section: Depth From (TVD)
(ft)

+N/-S
(ft)

Direction
(°)

+E/-W
(ft)

Tie On Depth: 0.0

254.010.00.00.0

From
(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)
To
(ft)

Date 1/25/2013

MWD MWD - Standard604.0 11,371.0 Survey #1 (Wellbore #1)

Measured
Depth

(ft)
Inclination

(°)
Azimuth

(°)
+E/-W

(ft)

Vertical
Section

(ft)

Dogleg
Rate

(°/100ft)
+N/-S

(ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Survey

Vertical 
Depth

(ft)

0.0 0.00 0.00 0.0 0.0 0.000.0 0.0 0.00 0.00
604.0 0.00 0.00 604.0 0.0 0.000.0 0.0 0.00 0.00
613.0 0.40 17.50 613.0 0.0 4.440.0 0.0 4.44 0.00
702.0 0.60 37.70 702.0 -0.6 0.300.7 0.4 0.22 22.70
792.0 0.50 12.00 792.0 -1.1 0.291.5 0.8 -0.11 -28.56

882.0 0.70 6.40 882.0 -1.5 0.232.4 0.9 0.22 -6.22
972.0 0.80 280.30 972.0 -1.2 1.143.0 0.3 0.11 -95.67

1,062.0 2.70 197.80 1,061.9 0.6 3.021.1 -0.9 2.11 -91.67
1,157.0 4.20 173.20 1,156.8 2.4 2.18-4.5 -1.2 1.58 -25.89
1,251.0 6.00 172.40 1,250.4 3.6 1.92-12.7 -0.1 1.91 -0.85

1,346.0 8.40 173.80 1,344.6 5.5 2.53-24.6 1.3 2.53 1.47
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Survey Report

Well Thistle Down PC F36-63HNLocal Co-ordinate Reference:Noble Energy Inc.- Weld County, CO (Grid
North)

Company:

WELL @ 4786.0ft (Precision #828 KB - 16')TVD Reference:Sec.36-T5N-R65WProject:
WELL @ 4786.0ft (Precision #828 KB - 16')MD Reference:Thistle Down PC F36-63HN Pad 

Sec.36-T5N-R65W
Site:

Thistle Down PC F36-63HNWell: GridNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: Landmark

Measured
Depth

(ft)
Inclination

(°)
Azimuth

(°)
+E/-W

(ft)

Vertical
Section

(ft)

Dogleg
Rate

(°/100ft)
+N/-S

(ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Survey

Vertical 
Depth

(ft)

1,441.0 9.50 167.30 1,438.5 7.2 1.57-39.1 3.7 1.16 -6.84
1,536.0 10.20 160.20 1,532.1 7.1 1.47-54.7 8.3 0.74 -7.47
1,631.0 11.10 158.10 1,625.5 5.6 1.03-71.1 14.6 0.95 -2.21
1,726.0 12.90 157.40 1,718.4 3.4 1.90-89.3 22.1 1.89 -0.74

1,821.0 12.90 157.60 1,811.0 1.0 0.05-108.9 30.2 0.00 0.21
1,916.0 13.50 163.00 1,903.5 -0.4 1.44-129.4 37.5 0.63 5.68
1,999.0 13.30 162.30 1,984.2 -0.8 0.31-147.7 43.2 -0.24 -0.84
2,089.0 13.00 156.70 2,071.9 -2.4 1.45-166.9 50.3 -0.33 -6.22
2,179.0 12.50 158.60 2,159.6 -4.6 0.72-185.2 57.9 -0.56 2.11

2,269.0 13.40 164.10 2,247.3 -5.5 1.69-204.3 64.3 1.00 6.11
2,358.0 12.50 164.10 2,334.1 -5.5 1.01-223.5 69.8 -1.01 0.00
2,448.0 12.40 160.80 2,422.0 -6.0 0.80-242.0 75.6 -0.11 -3.67
2,538.0 13.60 163.20 2,509.7 -6.7 1.46-261.3 81.9 1.33 2.67
2,628.0 13.30 162.70 2,597.2 -7.1 0.36-281.3 88.0 -0.33 -0.56

2,718.0 13.60 165.30 2,684.7 -7.1 0.75-301.4 93.8 0.33 2.89
2,808.0 15.70 164.10 2,771.8 -6.8 2.36-323.3 99.8 2.33 -1.33
2,897.0 14.90 162.90 2,857.6 -7.0 0.97-345.9 106.5 -0.90 -1.35
2,988.0 14.90 161.60 2,945.6 -7.7 0.37-368.1 113.6 0.00 -1.43
3,077.0 13.40 160.40 3,031.9 -8.9 1.72-388.7 120.7 -1.69 -1.35

3,167.0 13.40 161.50 3,119.4 -10.0 0.28-408.4 127.5 0.00 1.22
3,257.0 12.80 160.80 3,207.1 -11.0 0.69-427.7 134.1 -0.67 -0.78
3,347.0 11.80 163.00 3,295.0 -11.7 1.23-446.0 140.0 -1.11 2.44
3,437.0 9.80 164.80 3,383.4 -11.8 2.25-462.2 144.7 -2.22 2.00
3,526.0 9.70 160.60 3,471.1 -12.1 0.81-476.5 149.2 -0.11 -4.72

3,616.0 9.60 161.30 3,559.9 -12.9 0.17-490.8 154.1 -0.11 0.78
3,706.0 10.10 167.30 3,648.5 -12.8 1.27-505.6 158.3 0.56 6.67
3,796.0 12.40 166.70 3,736.8 -11.9 2.56-522.7 162.2 2.56 -0.67
3,886.0 13.20 166.90 3,824.6 -10.9 0.89-542.1 166.8 0.89 0.22
3,976.0 12.00 166.20 3,912.4 -10.1 1.34-561.2 171.3 -1.33 -0.78

4,066.0 11.70 164.80 4,000.5 -9.6 0.46-579.1 176.0 -0.33 -1.56
4,155.0 11.30 163.40 4,087.7 -9.5 0.55-596.2 180.8 -0.45 -1.57
4,245.0 12.80 162.90 4,175.7 -9.8 1.67-614.2 186.3 1.67 -0.56
4,335.0 12.50 161.50 4,263.5 -10.4 0.48-632.9 192.3 -0.33 -1.56
4,425.0 11.70 162.90 4,351.5 -11.0 0.95-650.9 198.1 -0.89 1.56

4,515.0 12.00 165.10 4,439.6 -11.0 0.60-668.6 203.1 0.33 2.44
4,605.0 12.90 163.40 4,527.5 -11.0 1.08-687.3 208.4 1.00 -1.89
4,695.0 11.50 163.60 4,615.4 -11.1 1.56-705.5 213.8 -1.56 0.22
4,784.0 11.60 164.10 4,702.6 -11.2 0.16-722.7 218.8 0.11 0.56
4,874.0 12.80 163.40 4,790.6 -11.3 1.34-740.9 224.1 1.33 -0.78

4,964.0 12.50 162.70 4,878.4 -11.6 0.37-759.8 229.9 -0.33 -0.78
5,054.0 13.40 169.40 4,966.1 -10.8 1.94-779.3 234.7 1.00 7.44
5,144.0 12.30 168.00 5,053.9 -9.2 1.27-798.9 238.6 -1.22 -1.56
5,234.0 11.30 168.10 5,142.0 -7.9 1.11-817.0 242.4 -1.11 0.11
5,324.0 11.90 168.50 5,230.1 -6.5 0.67-834.7 246.1 0.67 0.44

5,414.0 11.60 161.30 5,318.3 -6.2 1.66-852.3 250.8 -0.33 -8.00
5,504.0 11.60 165.00 5,406.4 -6.5 0.83-869.7 256.1 0.00 4.11
5,594.0 13.00 163.60 5,494.4 -6.4 1.59-888.1 261.3 1.56 -1.56
5,683.0 13.10 163.60 5,581.1 -6.6 0.11-907.4 266.9 0.11 0.00
5,773.0 12.50 159.30 5,668.8 -7.4 1.25-926.3 273.3 -0.67 -4.78

5,863.0 12.90 161.10 5,756.6 -8.7 0.63-944.9 280.0 0.44 2.00
5,953.0 12.90 167.10 5,844.4 -8.7 1.49-964.2 285.4 0.00 6.67
6,043.0 13.00 171.30 5,932.1 -6.9 1.05-984.0 289.2 0.11 4.67
6,133.0 13.20 177.60 6,019.7 -3.2 1.60-1,004.3 291.2 0.22 7.00
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Survey Report

Well Thistle Down PC F36-63HNLocal Co-ordinate Reference:Noble Energy Inc.- Weld County, CO (Grid
North)

Company:

WELL @ 4786.0ft (Precision #828 KB - 16')TVD Reference:Sec.36-T5N-R65WProject:
WELL @ 4786.0ft (Precision #828 KB - 16')MD Reference:Thistle Down PC F36-63HN Pad 

Sec.36-T5N-R65W
Site:

Thistle Down PC F36-63HNWell: GridNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: Landmark

Measured
Depth

(ft)
Inclination

(°)
Azimuth

(°)
+E/-W

(ft)

Vertical
Section

(ft)

Dogleg
Rate

(°/100ft)
+N/-S

(ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Survey

Vertical 
Depth

(ft)

6,178.0 14.00 188.20 6,063.5 0.3 5.81-1,014.8 290.6 1.78 23.56

6,223.0 15.50 198.70 6,107.0 5.9 6.80-1,025.9 287.9 3.33 23.33
6,268.0 16.20 209.10 6,150.3 13.8 6.49-1,037.1 282.9 1.56 23.11
6,313.0 17.00 222.80 6,193.4 23.9 8.86-1,047.4 275.4 1.78 30.44
6,358.0 17.50 235.30 6,236.4 35.9 8.30-1,056.1 265.4 1.11 27.78
6,403.0 19.50 242.30 6,279.1 49.7 6.63-1,063.4 253.2 4.44 15.56

6,448.0 21.90 244.40 6,321.2 65.3 5.58-1,070.5 238.9 5.33 4.67
6,493.0 24.80 247.60 6,362.5 83.0 7.03-1,077.7 222.6 6.44 7.11
6,537.0 28.00 249.20 6,401.9 102.4 7.45-1,084.9 204.5 7.27 3.64
6,582.0 30.70 250.10 6,441.1 124.4 6.08-1,092.6 183.8 6.00 2.00
6,627.0 33.00 251.80 6,479.4 148.1 5.49-1,100.3 161.3 5.11 3.78

6,672.0 35.40 254.80 6,516.6 173.4 6.52-1,107.6 137.1 5.33 6.67
6,717.0 38.60 255.10 6,552.5 200.5 7.12-1,114.6 110.9 7.11 0.67
6,762.0 42.00 255.30 6,586.8 229.6 7.56-1,122.0 82.8 7.56 0.44
6,807.0 45.80 255.70 6,619.2 260.8 8.47-1,129.8 52.6 8.44 0.89
6,852.0 49.60 258.00 6,649.5 294.0 9.25-1,137.4 20.2 8.44 5.11

6,897.0 52.00 261.30 6,678.0 328.7 7.79-1,143.6 -14.1 5.33 7.33
6,942.0 54.60 264.60 6,704.9 364.3 8.24-1,148.0 -49.9 5.78 7.33
6,987.0 58.70 263.20 6,729.6 401.3 9.47-1,152.1 -87.3 9.11 -3.11
7,032.0 61.80 262.70 6,751.9 439.9 6.96-1,156.9 -126.0 6.89 -1.11
7,077.0 63.90 264.10 6,772.5 479.4 5.43-1,161.4 -165.8 4.67 3.11

7,121.0 66.20 264.30 6,791.0 518.7 5.24-1,165.5 -205.5 5.23 0.45
7,166.0 68.90 265.00 6,808.2 559.5 6.17-1,169.4 -246.9 6.00 1.56
7,211.0 71.40 265.50 6,823.5 601.1 5.65-1,172.9 -289.1 5.56 1.11
7,256.0 74.00 265.20 6,836.9 643.2 5.81-1,176.3 -331.9 5.78 -0.67
7,301.0 76.60 265.30 6,848.3 685.9 5.78-1,179.9 -375.3 5.78 0.22

7,346.0 79.80 266.40 6,857.5 729.0 7.50-1,183.1 -419.2 7.11 2.44
7,388.0 80.80 267.80 6,864.6 769.3 4.06-1,185.2 -460.5 2.38 3.33
7,436.0 85.00 268.50 6,870.5 815.5 8.87-1,186.8 -508.1 8.75 1.46
7,478.0 85.30 270.60 6,874.0 855.8 5.03-1,187.1 -550.0 0.71 5.00
7,568.0 90.30 271.70 6,877.5 941.7 5.69-1,185.3 -639.9 5.56 1.22

7,658.0 92.50 267.80 6,875.3 1,028.3 4.97-1,185.7 -729.8 2.44 -4.33
7,748.0 90.80 265.30 6,872.7 1,116.1 3.36-1,191.1 -819.6 -1.89 -2.78
7,838.0 88.80 263.90 6,873.0 1,204.5 2.71-1,199.6 -909.2 -2.22 -1.56
7,928.0 90.50 265.30 6,873.6 1,293.0 2.45-1,208.0 -998.8 1.89 1.56
8,018.0 88.30 267.10 6,874.5 1,380.9 3.16-1,214.0 -1,088.6 -2.44 2.00

8,108.0 87.60 269.20 6,877.7 1,468.2 2.46-1,216.9 -1,178.5 -0.78 2.33
8,197.0 88.10 270.10 6,881.1 1,553.8 1.16-1,217.4 -1,267.4 0.56 1.01
8,287.0 88.40 269.40 6,883.8 1,640.4 0.85-1,217.8 -1,357.4 0.33 -0.78
8,377.0 88.90 270.30 6,885.9 1,726.9 1.14-1,218.1 -1,447.3 0.56 1.00
8,467.0 89.10 271.80 6,887.5 1,813.0 1.68-1,216.4 -1,537.3 0.22 1.67

8,557.0 89.00 272.40 6,889.0 1,898.5 0.68-1,213.1 -1,627.2 -0.11 0.67
8,647.0 90.30 271.00 6,889.6 1,984.2 2.12-1,210.4 -1,717.2 1.44 -1.56
8,737.0 90.50 270.30 6,888.9 2,070.5 0.81-1,209.4 -1,807.2 0.22 -0.78
8,827.0 91.60 266.90 6,887.3 2,157.5 3.97-1,211.6 -1,897.1 1.22 -3.78
8,917.0 90.10 265.50 6,885.9 2,245.5 2.28-1,217.6 -1,986.9 -1.67 -1.56

9,007.0 89.40 265.70 6,886.3 2,333.7 0.81-1,224.5 -2,076.6 -0.78 0.22
9,097.0 86.60 266.40 6,889.5 2,421.6 3.21-1,230.7 -2,166.4 -3.11 0.78
9,186.0 85.80 270.80 6,895.4 2,507.5 5.01-1,232.9 -2,255.1 -0.90 4.94
9,276.0 88.50 272.90 6,899.9 2,593.1 3.80-1,230.0 -2,344.9 3.00 2.33
9,366.0 90.90 271.50 6,900.3 2,678.6 3.09-1,226.5 -2,434.9 2.67 -1.56

9,456.0 91.80 269.40 6,898.2 2,764.9 2.54-1,225.8 -2,524.8 1.00 -2.33
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Survey Report

Well Thistle Down PC F36-63HNLocal Co-ordinate Reference:Noble Energy Inc.- Weld County, CO (Grid
North)

Company:

WELL @ 4786.0ft (Precision #828 KB - 16')TVD Reference:Sec.36-T5N-R65WProject:
WELL @ 4786.0ft (Precision #828 KB - 16')MD Reference:Thistle Down PC F36-63HN Pad 

Sec.36-T5N-R65W
Site:

Thistle Down PC F36-63HNWell: GridNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: Landmark

Measured
Depth

(ft)
Inclination

(°)
Azimuth

(°)
+E/-W

(ft)

Vertical
Section

(ft)

Dogleg
Rate

(°/100ft)
+N/-S

(ft)

Build
Rate

(°/100ft)

Turn
Rate

(°/100ft)

Survey

Vertical 
Depth

(ft)

9,546.0 91.10 269.40 6,895.9 2,851.6 0.78-1,226.7 -2,614.8 -0.78 0.00
9,636.0 91.10 268.20 6,894.2 2,938.6 1.33-1,228.6 -2,704.8 0.00 -1.33
9,726.0 90.10 267.80 6,893.3 3,025.9 1.20-1,231.8 -2,794.7 -1.11 -0.44
9,816.0 90.70 268.20 6,892.6 3,113.2 0.80-1,234.9 -2,884.6 0.67 0.44

9,906.0 89.40 268.00 6,892.6 3,200.5 1.46-1,237.9 -2,974.6 -1.44 -0.22
9,995.0 89.40 269.00 6,893.5 3,286.7 1.12-1,240.2 -3,063.5 0.00 1.12

10,085.0 89.60 269.60 6,894.3 3,373.5 0.70-1,241.3 -3,153.5 0.22 0.67
10,175.0 89.50 269.90 6,895.0 3,460.1 0.35-1,241.7 -3,243.5 -0.11 0.33
10,265.0 90.20 269.00 6,895.2 3,546.9 1.27-1,242.6 -3,333.5 0.78 -1.00

10,355.0 91.20 267.10 6,894.1 3,634.2 2.39-1,245.6 -3,423.5 1.11 -2.11
10,445.0 90.90 265.20 6,892.5 3,722.1 2.14-1,251.7 -3,513.2 -0.33 -2.11
10,535.0 90.40 267.30 6,891.4 3,810.1 2.40-1,257.6 -3,603.0 -0.56 2.33
10,624.0 89.10 267.10 6,891.8 3,896.7 1.48-1,261.9 -3,691.9 -1.46 -0.22
10,714.0 88.90 267.80 6,893.4 3,984.2 0.81-1,265.9 -3,781.8 -0.22 0.78

10,804.0 89.50 269.40 6,894.7 4,071.3 1.90-1,268.1 -3,871.8 0.67 1.78
10,894.0 90.80 268.70 6,894.4 4,158.2 1.64-1,269.6 -3,961.8 1.44 -0.78
10,984.0 89.90 267.30 6,893.9 4,245.6 1.85-1,272.7 -4,051.7 -1.00 -1.56
11,074.0 89.60 268.00 6,894.3 4,333.0 0.85-1,276.4 -4,141.6 -0.33 0.78
11,164.0 89.00 267.80 6,895.4 4,420.4 0.70-1,279.7 -4,231.6 -0.67 -0.22

11,253.0 89.20 268.20 6,896.8 4,506.7 0.50-1,282.8 -4,320.5 0.22 0.45
11,312.0 90.40 269.70 6,897.0 4,563.7 3.26-1,283.9 -4,379.5 2.03 2.54
11,371.0 90.40 269.70 6,896.6 4,620.5 0.00-1,284.2 -4,438.5 0.00 0.00

Target Name
     - hit/miss target
     - Shape

TVD
(ft)

Northing
(ft)

Easting
(ft)

+N/-S
(ft)

+E/-W
(ft)

Design Targets

LongitudeLatitude
Dip Angle

(°)
Dip Dir.

(°)

End of Build 6,871.5 1,372,752.33 3,249,519.54-1,181.8 -449.60.00 0.00 40.353149 -104.604696
- survey misses target center by 9.1ft at 7378.2ft MD (6863.0 TVD, -1184.8 N, -450.9 E)
- Point

Landing Pt. Thistle Do 6,880.8 1,372,749.33 3,249,386.25-1,184.8 -582.90.00 0.00 40.353144 -104.605174
- survey misses target center by 4.9ft at 7511.2ft MD (6876.2 TVD, -1186.6 N, -583.1 E)
- Circle (radius 35.0)

Thistle Down PC F36- 6,901.2 1,372,661.86 3,245,530.87-1,272.3 -4,438.40.00 0.00 40.353010 -104.619010
- survey misses target center by 12.8ft at 11370.9ft MD (6896.6 TVD, -1284.2 N, -4438.3 E)
- Circle (radius 35.0)

Vertical 
Depth

(ft)

Measured 
Depth

(ft)

Casing
Diameter

(")

Hole
Diameter

(")Name

Casing Points

7"7,532.7 7 7-1/2
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