
Well Name: Sauer F33-77-1HC
Surface Location: Sauer F33-76-1HN Pad Sec.33-T5N-R65W

North American Datum 1983 , US State Plane 1983 , Colorado Northern Zone
Ground Elevation: 4670.0

+N/-S +E/-W Northing Easting Latittude Longitude Slot
0.0 0.0 1371105.94 3230753.96 40.349130 -104.672080

Ensign 121 RKB - 13' WELL @ 4683.0ft (Ensign 121 RKB - 13')
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Noble Energy Inc.- Weld County, CO (Grid North)

Sauer F33-76-1HN Pad Sec.33-T5N-R65W
Sauer F33-77-1HC

Wellbore #1
7:52, May 13 2013

ANNOTATIONS

No annotation data is available.

Sauer F33-77-1HC, Wellbore #1, Plan A - Rev 3 (Updated 5-06-13) V0
Wellbore #1
Survey #1
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13 May, 2013

Survey: Survey #1

Sec.33-T5N-R65W
Sauer F33-76-1HN Pad Sec.33-T5N-R65W
Sauer F33-77-1HC

Wellbore #1



Survey Report

Well Sauer F33-77-1HCLocal Co-ordinate Reference:Noble Energy Inc.- Weld County, CO (Grid
North)

Company:

WELL @ 4683.0ft (Ensign 121 RKB - 13')TVD Reference:Sec.33-T5N-R65WProject:
WELL @ 4683.0ft (Ensign 121 RKB - 13')MD Reference:Sauer F33-76-1HN Pad Sec.33-T5N-R65WSite:

Sauer F33-77-1HCWell: 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.33-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:

Sauer F33-76-1HN Pad Sec.33-T5N-R65W

ft
Lat/Long ft

ft

°0.54Slot Radius: "

1,371,106.36
3,230,798.56

0.0

40.349130
-104.671920

Well

Well Position
Longitude:
Latitude:

Easting:
Northing:

ft
+E/-W
+N/-S

Position Uncertainty

ft
ft

ftGround Level:

Sauer F33-77-1HC

ft
ft

0.0
0.0

1,371,105.94
3,230,753.96

4,670.0Wellhead Elevation: ft0.0

40.349130
-104.672080

Wellbore

Declination
(°)

Field Strength
(nT)

Sample Date Dip Angle
(°)

Wellbore #1

Model NameMagnetics

IGRF2010 5/3/2013 8.56 66.96 52,917

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

359.890.00.00.0

From
(ft)

Survey Program

DescriptionTool NameSurvey (Wellbore)
To
(ft)

Date 5/13/2013

MWD MWD - Standard315.0 11,241.0 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
315.0 0.80 327.92 315.0 1.9 0.251.9 -1.2 0.25 0.00
663.0 0.40 305.30 663.0 4.6 0.134.6 -3.4 -0.11 -6.50
758.0 0.70 268.50 758.0 4.8 0.474.8 -4.3 0.32 -38.74
853.0 1.20 44.60 853.0 5.5 1.875.5 -4.2 0.53 143.26

948.0 1.30 25.60 947.9 7.2 0.457.2 -3.0 0.11 -20.00
1,043.0 1.50 104.90 1,042.9 7.8 1.897.8 -1.4 0.21 83.47
1,137.0 1.10 100.50 1,136.9 7.3 0.447.3 0.7 -0.43 -4.68
1,232.0 1.60 90.30 1,231.9 7.2 0.587.2 2.9 0.53 -10.74
1,326.0 1.70 134.20 1,325.8 6.2 1.326.2 5.3 0.11 46.70

1,422.0 1.90 149.00 1,421.8 3.8 0.533.8 7.1 0.21 15.42
1,517.0 2.00 168.70 1,516.7 0.8 0.710.9 8.2 0.11 20.74
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Survey Report

Well Sauer F33-77-1HCLocal Co-ordinate Reference:Noble Energy Inc.- Weld County, CO (Grid
North)

Company:

WELL @ 4683.0ft (Ensign 121 RKB - 13')TVD Reference:Sec.33-T5N-R65WProject:
WELL @ 4683.0ft (Ensign 121 RKB - 13')MD Reference:Sauer F33-76-1HN Pad Sec.33-T5N-R65WSite:

Sauer F33-77-1HCWell: 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)

1,612.0 2.40 175.90 1,611.7 -2.8 0.51-2.7 8.7 0.42 7.58
1,707.0 4.60 176.40 1,706.5 -8.6 2.32-8.5 9.1 2.32 0.53
1,802.0 5.60 178.00 1,801.1 -17.0 1.06-17.0 9.5 1.05 1.68

1,897.0 7.20 173.60 1,895.5 -27.5 1.76-27.5 10.3 1.68 -4.63
1,992.0 8.30 175.40 1,989.6 -40.3 1.19-40.3 11.5 1.16 1.89
2,087.0 8.70 171.50 2,083.6 -54.2 0.74-54.2 13.1 0.42 -4.11
2,182.0 9.10 163.90 2,177.5 -68.6 1.31-68.5 16.3 0.42 -8.00
2,276.0 8.20 162.90 2,270.4 -82.1 0.97-82.1 20.3 -0.96 -1.06

2,371.0 8.40 162.50 2,364.4 -95.2 0.22-95.2 24.4 0.21 -0.42
2,466.0 7.90 161.70 2,458.4 -108.0 0.54-108.0 28.5 -0.53 -0.84
2,561.0 8.10 158.30 2,552.5 -120.5 0.54-120.4 33.1 0.21 -3.58
2,655.0 8.20 154.80 2,645.6 -132.7 0.54-132.6 38.4 0.11 -3.72
2,750.0 7.90 142.00 2,739.6 -144.0 1.91-143.9 45.3 -0.32 -13.47

2,845.0 6.50 150.40 2,833.9 -153.8 1.84-153.7 51.9 -1.47 8.84
2,940.0 4.90 163.10 2,928.4 -162.4 2.13-162.3 55.8 -1.68 13.37
3,035.0 2.70 169.00 3,023.2 -168.5 2.35-168.4 57.4 -2.32 6.21
3,130.0 2.60 172.20 3,118.1 -172.8 0.19-172.7 58.1 -0.11 3.37
3,225.0 1.10 147.40 3,213.0 -175.7 1.75-175.6 58.9 -1.58 -26.11

3,319.0 0.40 10.70 3,307.0 -176.1 1.51-176.0 59.4 -0.74 -145.43
3,414.0 0.40 73.10 3,402.0 -175.7 0.44-175.6 59.8 0.00 65.68
3,509.0 0.40 18.70 3,497.0 -175.3 0.38-175.2 60.2 0.00 -57.26
3,604.0 0.30 343.20 3,592.0 -174.8 0.25-174.7 60.3 -0.11 -37.37
3,699.0 0.60 79.20 3,687.0 -174.4 0.74-174.3 60.7 0.32 101.05

3,793.0 0.60 93.40 3,781.0 -174.4 0.16-174.3 61.7 0.00 15.11
3,888.0 0.30 77.30 3,876.0 -174.3 0.34-174.2 62.4 -0.32 -16.95
3,983.0 0.40 98.40 3,971.0 -174.3 0.17-174.2 63.0 0.11 22.21
4,078.0 0.70 121.20 4,066.0 -174.7 0.38-174.6 63.8 0.32 24.00
4,173.0 0.90 140.00 4,161.0 -175.6 0.34-175.4 64.8 0.21 19.79

4,268.0 0.20 69.20 4,256.0 -176.1 0.90-176.0 65.4 -0.74 -74.53
4,363.0 1.30 267.50 4,351.0 -176.1 1.57-175.9 64.5 1.16 -170.21
4,457.0 1.70 253.90 4,445.0 -176.5 0.57-176.4 62.1 0.43 -14.47
4,552.0 1.80 252.20 4,539.9 -177.3 0.12-177.2 59.3 0.11 -1.79
4,647.0 1.50 246.40 4,634.9 -178.3 0.36-178.2 56.7 -0.32 -6.11

4,742.0 1.70 225.80 4,729.8 -179.8 0.64-179.7 54.6 0.21 -21.68
4,837.0 2.20 221.60 4,824.8 -182.1 0.55-182.0 52.4 0.53 -4.42
4,931.0 1.00 261.70 4,918.8 -183.6 1.67-183.5 50.4 -1.28 42.66
5,026.0 1.40 325.10 5,013.7 -182.7 1.37-182.6 48.9 0.42 66.74
5,121.0 1.10 320.20 5,108.7 -181.1 0.33-181.0 47.6 -0.32 -5.16

5,216.0 1.20 326.00 5,203.7 -179.6 0.16-179.5 46.5 0.11 6.11
5,311.0 1.10 308.40 5,298.7 -178.2 0.38-178.1 45.2 -0.11 -18.53
5,405.0 1.40 301.60 5,392.6 -177.0 0.36-176.9 43.5 0.32 -7.23
5,500.0 1.00 273.80 5,487.6 -176.3 0.73-176.3 41.7 -0.42 -29.26
5,595.0 1.00 240.90 5,582.6 -176.7 0.60-176.6 40.2 0.00 -34.63

5,690.0 0.90 346.40 5,677.6 -176.3 1.59-176.3 39.3 -0.11 111.05
5,785.0 0.50 339.00 5,772.6 -175.2 0.43-175.2 38.9 -0.42 -7.79
5,879.0 1.00 302.80 5,866.6 -174.4 0.71-174.3 38.1 0.53 -38.51
5,974.0 0.90 328.10 5,961.6 -173.3 0.45-173.3 37.0 -0.11 26.63
6,069.0 0.40 320.70 6,056.6 -172.4 0.53-172.4 36.4 -0.53 -7.79

6,164.0 0.40 255.20 6,151.6 -172.3 0.46-172.2 35.9 0.00 -68.95
6,258.0 0.70 290.90 6,245.6 -172.1 0.47-172.1 35.0 0.32 37.98
6,353.0 4.70 13.50 6,340.5 -168.1 4.91-168.1 35.4 4.21 86.95
6,448.0 13.00 10.10 6,434.2 -153.8 8.75-153.7 38.2 8.74 -3.58
6,543.0 17.60 11.20 6,525.9 -129.2 4.85-129.1 42.8 4.84 1.16
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Survey Report

Well Sauer F33-77-1HCLocal Co-ordinate Reference:Noble Energy Inc.- Weld County, CO (Grid
North)

Company:

WELL @ 4683.0ft (Ensign 121 RKB - 13')TVD Reference:Sec.33-T5N-R65WProject:
WELL @ 4683.0ft (Ensign 121 RKB - 13')MD Reference:Sauer F33-76-1HN Pad Sec.33-T5N-R65WSite:

Sauer F33-77-1HCWell: 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)

6,638.0 27.20 8.40 6,613.6 -93.6 10.16-93.5 48.8 10.11 -2.95
6,733.0 33.00 5.40 6,695.7 -46.3 6.31-46.2 54.4 6.11 -3.16
6,827.0 38.60 2.40 6,772.0 8.5 6.248.6 58.1 5.96 -3.19
6,922.0 45.30 359.20 6,842.6 72.0 7.4072.1 58.8 7.05 -3.37
7,017.0 53.20 358.70 6,904.5 143.9 8.33144.0 57.5 8.32 -0.53

7,112.0 64.30 359.10 6,953.8 225.0 11.69225.1 56.0 11.68 0.42
7,207.0 70.10 0.80 6,990.6 312.5 6.32312.6 55.9 6.11 1.79
7,254.0 72.60 0.10 7,005.6 357.0 5.50357.1 56.3 5.32 -1.49
7,302.0 74.80 359.60 7,019.1 403.1 4.69403.2 56.1 4.58 -1.04
7,358.0 79.90 358.70 7,031.3 457.7 9.24457.8 55.3 9.11 -1.61

7,421.0 84.10 0.10 7,040.1 520.1 7.02520.2 54.7 6.67 2.22
7,468.0 86.90 0.10 7,043.8 566.9 5.96567.0 54.8 5.96 0.00
7,516.0 90.10 359.80 7,045.0 614.9 6.70615.0 54.7 6.67 -0.63
7,530.3 90.33 359.50 7,045.0 629.2 2.63629.3 54.6 1.58 -2.10

Sauer F33-77-1HC Landing Pt.
7,611.0 91.60 357.80 7,043.6 709.9 2.63710.0 52.7 1.58 -2.11

7,706.0 91.00 357.70 7,041.5 804.8 0.64804.9 49.0 -0.63 -0.11
7,801.0 90.60 358.00 7,040.1 899.7 0.53899.8 45.4 -0.42 0.32
7,896.0 90.20 359.30 7,039.5 994.7 1.43994.8 43.2 -0.42 1.37
7,991.0 89.20 357.80 7,040.0 1,089.6 1.901,089.7 40.8 -1.05 -1.58
8,086.0 89.60 358.50 7,041.0 1,184.6 0.851,184.7 37.7 0.42 0.74

8,181.0 90.70 0.00 7,040.7 1,279.6 1.961,279.6 36.5 1.16 1.58
8,276.0 88.20 357.70 7,041.6 1,374.5 3.581,374.6 34.6 -2.63 -2.42
8,371.0 90.60 358.70 7,042.6 1,469.5 2.741,469.5 31.6 2.53 1.05
8,465.0 87.30 358.20 7,044.3 1,563.4 3.551,563.5 29.1 -3.51 -0.53
8,560.0 87.80 358.20 7,048.4 1,658.3 0.531,658.4 26.1 0.53 0.00

8,655.0 89.20 358.50 7,050.9 1,753.2 1.511,753.3 23.3 1.47 0.32
8,750.0 89.60 358.50 7,051.9 1,848.2 0.421,848.2 20.9 0.42 0.00
8,845.0 90.30 0.70 7,052.0 1,943.2 2.431,943.2 20.2 0.74 2.32
8,940.0 90.00 358.00 7,051.7 2,038.2 2.862,038.2 19.1 -0.32 -2.84
9,034.0 90.20 357.30 7,051.6 2,132.1 0.772,132.1 15.3 0.21 -0.74

9,129.0 89.70 356.80 7,051.6 2,227.0 0.742,227.0 10.4 -0.53 -0.53
9,224.0 90.90 358.90 7,051.1 2,321.9 2.552,321.9 6.8 1.26 2.21
9,319.0 90.00 358.90 7,050.4 2,416.9 0.952,416.9 5.0 -0.95 0.00
9,414.0 90.00 357.80 7,050.4 2,511.9 1.162,511.9 2.2 0.00 -1.16
9,509.0 89.90 357.80 7,050.5 2,606.8 0.112,606.8 -1.4 -0.11 0.00

9,604.0 90.00 358.50 7,050.6 2,701.8 0.742,701.8 -4.5 0.11 0.74
9,699.0 90.40 1.50 7,050.2 2,796.7 3.192,796.7 -4.5 0.42 3.16
9,793.0 93.30 4.50 7,047.2 2,890.5 4.442,890.5 0.4 3.09 3.19
9,888.0 91.90 1.00 7,042.9 2,985.3 3.962,985.3 5.0 -1.47 -3.68
9,983.0 91.00 0.80 7,040.5 3,080.3 0.973,080.3 6.5 -0.95 -0.21

10,078.0 87.20 358.90 7,042.0 3,175.2 4.473,175.2 6.2 -4.00 -2.00
10,172.0 89.50 0.50 7,044.7 3,269.2 2.983,269.2 5.8 2.45 1.70
10,267.0 90.70 1.20 7,044.5 3,364.2 1.463,364.2 7.2 1.26 0.74
10,362.0 90.30 0.70 7,043.7 3,459.1 0.673,459.2 8.7 -0.42 -0.53
10,457.0 90.00 359.40 7,043.4 3,554.1 1.403,554.2 8.8 -0.32 -1.37

10,552.0 89.20 357.80 7,044.1 3,649.1 1.883,649.1 6.5 -0.84 -1.68
10,646.0 91.50 359.40 7,043.5 3,743.1 2.983,743.1 4.2 2.45 1.70
10,741.0 90.20 359.40 7,042.1 3,838.1 1.373,838.1 3.2 -1.37 0.00
10,836.0 89.70 357.10 7,042.2 3,933.0 2.483,933.0 0.3 -0.53 -2.42
10,931.0 89.80 357.50 7,042.6 4,027.9 0.434,027.9 -4.2 0.11 0.42

11,025.0 90.20 0.00 7,042.6 4,121.9 2.694,121.9 -6.2 0.43 2.66
11,120.0 88.70 359.40 7,043.5 4,216.9 1.704,216.9 -6.7 -1.58 -0.63
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Survey Report

Well Sauer F33-77-1HCLocal Co-ordinate Reference:Noble Energy Inc.- Weld County, CO (Grid
North)

Company:

WELL @ 4683.0ft (Ensign 121 RKB - 13')TVD Reference:Sec.33-T5N-R65WProject:
WELL @ 4683.0ft (Ensign 121 RKB - 13')MD Reference:Sauer F33-76-1HN Pad Sec.33-T5N-R65WSite:

Sauer F33-77-1HCWell: 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)

11,241.0 88.70 359.40 7,046.3 4,337.8 0.004,337.8 -8.0 0.00 0.00
Sauer F33-77-1HC BHL 735'FNL, 1650'FWL

Approved By:Checked By: Date:
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