
24 September, 2013

Survey: MWD

Weld County, CO
Sec 4, T9N, R58W
Rohn State LD04-68HN

Wellbore #1

DDC
Text Box
FINAL
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Digitally signed by Larry Wright 
DN: cn=Larry Wright, o=The 
Directional Drilling Company, 
ou=GM of Guidance Services, 
email=larryw@directionaldrillers.
com, c=US 
Date: 2013.08.15 09:50:53 -05'00'



DDC
Survey Report

Well Rohn State LD04-68HNLocal Co-ordinate Reference:Noble Energy Inc.Company:
WELL @ 4777.0usft (H&P #326)TVD Reference:Weld County, COProject:
WELL @ 4777.0usft (H&P #326)MD Reference:Sec 4, T9N, R58WSite:

Rohn State LD04-68HNWell: GridNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: EDM 5000.1 Single User Db

Map System:
Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983
North American Datum 1983

Weld County, CO

Colorado Northern Zone

Mean Sea Level

Site Position:
From:

Site

Latitude:
Longitude:

Position Uncertainty:

Northing:
Easting:

Grid Convergence:

Sec 4, T9N, R58W

Lat/Long
Slot Radius:0.0 usft

usft
usft
" °

1,533,342.38
3,449,206.53

13-3/16

40° 47' 10.068 N
103° 52' 40.008 W

1.05

Well

Well Position
Longitude:
Latitude:

Easting:
Northing:

+E/-W
+N/-S

Position Uncertainty Ground Level:

Rohn State LD04-68HN

Wellhead Elevation:0.0

0.0
0.0

1,533,342.37
3,449,206.53

40° 47' 10.068 N
103° 52' 40.008 W

4,747.0

usft
usft
usft

usft
usft
usft usft

Wellbore

Declination
(°)

Field Strength
(nT)

Sample Date Dip Angle
(°)

Wellbore #1

Model NameMagnetics

IGRF2010 7/22/2013 8.12 67.43 53,202

Phase:Version:
Audit Notes:

Design Wellbore #1

1.0 ACTUAL

Vertical Section: Depth From (TVD)
(usft)

+N/-S
(usft)

Direction
(°)

+E/-W
(usft)

Tie On Depth: 0.0

0.0 0.0 0.0 89.51

From
(usft)

Survey Program

DescriptionTool NameSurvey (Wellbore)
To

(usft)

Date 9/24/2013

Flexi-Shot VES Flexi-Shot ToolFLEXI TOOL (Wellbore #1)291.0 634.0
MWD default MWD - StandardMWD (Wellbore #1)738.0 4,967.0
MWD+IFR1+MS_WY Fixed:v2:Rockies, crustal dec + 3-axis correctionRAW SURVEYS (Wellbore #1)5,062.0 14,739.0

Measured
Depth
(usft)

Inclination
(°)

Azimuth
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Survey

Vertical 
Depth
(usft)

TIE IN @ 634' MD / 634' TVD
634.0 0.50 236.00 634.0 -2.2 0.7 0.6 0.00 0.00 0.00
738.0 0.20 172.70 738.0 -2.7 0.3 0.3 0.43 -0.29 -60.87
833.0 0.20 196.20 833.0 -3.0 0.3 0.3 0.09 0.00 24.74
927.0 0.30 206.20 927.0 -3.4 0.1 0.1 0.12 0.11 10.64

1,022.0 0.30 211.10 1,022.0 -3.8 -0.1 -0.1 0.03 0.00 5.16

1,116.0 0.30 212.60 1,116.0 -4.2 -0.4 -0.4 0.01 0.00 1.60
1,211.0 0.30 225.90 1,211.0 -4.6 -0.7 -0.7 0.07 0.00 14.00
1,307.0 0.60 193.10 1,307.0 -5.3 -1.0 -1.0 0.40 0.31 -34.17
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DDC
Survey Report

Well Rohn State LD04-68HNLocal Co-ordinate Reference:Noble Energy Inc.Company:
WELL @ 4777.0usft (H&P #326)TVD Reference:Weld County, COProject:
WELL @ 4777.0usft (H&P #326)MD Reference:Sec 4, T9N, R58WSite:

Rohn State LD04-68HNWell: GridNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: EDM 5000.1 Single User Db

Measured
Depth
(usft)

Inclination
(°)

Azimuth
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Survey

Vertical 
Depth
(usft)

1,401.0 0.60 187.10 1,401.0 -6.2 -1.2 -1.2 0.07 0.00 -6.38
1,493.0 0.60 182.30 1,493.0 -7.2 -1.2 -1.3 0.05 0.00 -5.22

1,586.0 0.70 183.60 1,586.0 -8.2 -1.3 -1.4 0.11 0.11 1.40
1,680.0 2.00 160.70 1,679.9 -10.4 -0.8 -0.9 1.47 1.38 -24.36
1,773.0 4.00 140.70 1,772.8 -14.4 1.8 1.7 2.40 2.15 -21.51
1,865.0 3.70 146.80 1,864.6 -19.4 5.5 5.3 0.55 -0.33 6.63
1,957.0 5.20 141.90 1,956.3 -25.1 9.7 9.5 1.68 1.63 -5.33

2,050.0 7.60 143.50 2,048.7 -33.4 15.9 15.6 2.59 2.58 1.72
2,143.0 8.10 139.10 2,140.9 -43.3 23.9 23.5 0.84 0.54 -4.73
2,235.0 9.20 141.40 2,231.8 -53.9 32.7 32.2 1.25 1.20 2.50
2,328.0 10.30 137.50 2,323.5 -65.9 43.0 42.4 1.38 1.18 -4.19
2,421.0 11.40 140.80 2,414.8 -79.1 54.4 53.7 1.36 1.18 3.55

2,514.0 13.20 140.10 2,505.7 -94.4 67.0 66.2 1.94 1.94 -0.75
2,607.0 13.40 140.10 2,596.2 -110.8 80.7 79.8 0.22 0.22 0.00
2,699.0 13.20 138.20 2,685.7 -126.8 94.6 93.5 0.52 -0.22 -2.07
2,792.0 10.60 140.80 2,776.7 -141.4 107.1 105.8 2.85 -2.80 2.80
2,886.0 7.80 143.50 2,869.5 -153.2 116.3 115.0 3.01 -2.98 2.87

2,978.0 5.70 140.30 2,960.8 -161.7 123.0 121.6 2.32 -2.28 -3.48
3,073.0 4.70 127.70 3,055.5 -167.7 129.0 127.6 1.59 -1.05 -13.26
3,168.0 4.70 133.50 3,150.1 -172.8 134.9 133.5 0.50 0.00 6.11
3,263.0 4.00 147.70 3,244.9 -178.3 139.5 138.0 1.35 -0.74 14.95
3,357.0 4.40 147.00 3,338.6 -184.1 143.3 141.7 0.43 0.43 -0.74

3,452.0 3.30 152.80 3,433.4 -189.6 146.5 144.9 1.23 -1.16 6.11
3,547.0 1.30 144.00 3,528.3 -192.9 148.4 146.7 2.13 -2.11 -9.26
3,642.0 0.20 233.60 3,623.3 -193.8 148.9 147.2 1.38 -1.16 94.32
3,737.0 0.70 178.10 3,718.3 -194.5 148.8 147.1 0.64 0.53 -58.42
3,831.0 1.30 190.80 3,812.3 -196.1 148.6 146.9 0.68 0.64 13.51

3,926.0 0.50 175.30 3,907.3 -197.6 148.4 146.7 0.87 -0.84 -16.32
4,021.0 1.10 18.10 4,002.3 -197.2 148.7 147.0 1.66 0.63 -165.47
4,116.0 0.50 30.60 4,097.3 -195.9 149.2 147.5 0.65 -0.63 13.16
4,211.0 0.50 13.60 4,192.3 -195.2 149.5 147.9 0.16 0.00 -17.89
4,305.0 0.40 202.20 4,286.3 -195.1 149.5 147.8 0.95 -0.11 -182.34

4,400.0 1.50 160.70 4,381.2 -196.6 149.8 148.1 1.29 1.16 -43.68
4,495.0 0.60 157.40 4,476.2 -198.2 150.4 148.7 0.95 -0.95 -3.47
4,589.0 0.50 236.50 4,570.2 -198.9 150.2 148.5 0.75 -0.11 84.15
4,684.0 0.90 207.30 4,665.2 -199.8 149.6 147.8 0.55 0.42 -30.74
4,779.0 0.60 321.00 4,760.2 -200.0 148.9 147.2 1.33 -0.32 119.68

4,873.0 0.90 322.30 4,854.2 -199.1 148.1 146.4 0.32 0.32 1.38
4,936.0 0.90 341.40 4,917.2 -198.2 147.7 146.0 0.47 0.00 30.32

LAST DDC CORRECTED SURVEY @ 4967' MD / 4948.2' TVD
4,967.0 0.90 333.45 4,948.2 -197.8 147.5 145.8 0.40 0.00 -25.65
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DDC
Survey Report

Well Rohn State LD04-68HNLocal Co-ordinate Reference:Noble Energy Inc.Company:
WELL @ 4777.0usft (H&P #326)TVD Reference:Weld County, COProject:
WELL @ 4777.0usft (H&P #326)MD Reference:Sec 4, T9N, R58WSite:

Rohn State LD04-68HNWell: GridNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: EDM 5000.1 Single User Db

Measured
Depth
(usft)

Vertical
Depth
(usft)

+E/-W
(usft)

+N/-S
(usft)

Local Coordinates

Comment

Survey Annotations

634.0 634.0 -2.2 0.7 TIE IN @ 634' MD / 634' TVD
4,967.0 4,948.2 -197.8 147.5 LAST DDC CORRECTED SURVEY @ 4967' MD / 4948.2' TVD

Approved By:Checked By: Date:

9/24/2013 10:15:48AM COMPASS 5000.1 Build 39 Page 4



24 September, 2013

Survey: RAW SURVEYS

Weld County, CO
Sec 4, T9N, R58W
Rohn State LD04-68HN

Wellbore #1



DDC
Survey Report

Well Rohn State LD04-68HNLocal Co-ordinate Reference:Noble Energy Inc.Company:
WELL @ 4777.0usft (H&P #326)TVD Reference:Weld County, COProject:
WELL @ 4777.0usft (H&P #326)MD Reference:Sec 4, T9N, R58WSite:

Rohn State LD04-68HNWell: GridNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: EDM 5000.1 Single User Db

Map System:
Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983
North American Datum 1983

Weld County, CO

Colorado Northern Zone

Mean Sea Level

Site Position:
From:

Site

Latitude:
Longitude:

Position Uncertainty:

Northing:
Easting:

Grid Convergence:

Sec 4, T9N, R58W

Lat/Long
Slot Radius:0.0 usft

usft
usft
" °

1,533,342.38
3,449,206.53

13-3/16

40° 47' 10.068 N
103° 52' 40.008 W

1.05

Well

Well Position
Longitude:
Latitude:

Easting:
Northing:

+E/-W
+N/-S

Position Uncertainty Ground Level:

Rohn State LD04-68HN

Wellhead Elevation:0.0

0.0
0.0

1,533,342.37
3,449,206.53

40° 47' 10.068 N
103° 52' 40.008 W

4,747.0

usft
usft
usft

usft
usft
usft usft

Wellbore

Declination
(°)

Field Strength
(nT)

Sample Date Dip Angle
(°)

Wellbore #1

Model NameMagnetics

IGRF2010 7/22/2013 8.12 67.43 53,202

Phase:Version:
Audit Notes:

Design Wellbore #1

1.0 ACTUAL

Vertical Section: Depth From (TVD)
(usft)

+N/-S
(usft)

Direction
(°)

+E/-W
(usft)

Tie On Depth: 0.0

0.0 0.0 0.0 89.51

From
(usft)

Survey Program

DescriptionTool NameSurvey (Wellbore)
To

(usft)

Date 9/24/2013

Flexi-Shot VES Flexi-Shot ToolFLEXI TOOL (Wellbore #1)291.0 634.0
MWD default MWD - StandardMWD (Wellbore #1)738.0 4,967.0
MWD+IFR1+MS_WY Fixed:v2:Rockies, crustal dec + 3-axis correctionRAW SURVEYS (Wellbore #1)5,062.0 14,739.0

Measured
Depth
(usft)

Inclination
(°)

Azimuth
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Survey

Vertical 
Depth
(usft)

FIRST RAW DATA SURVEY @ 5062' MD / 5043.2' TVD
5,062.0 1.50 51.56 5,043.2 -196.3 148.1 146.4 1.67 0.63 82.22
5,157.0 14.30 79.14 5,137.1 -193.3 160.7 159.0 13.67 13.47 29.03
5,251.0 27.50 82.06 5,224.7 -188.1 193.7 192.1 14.08 14.04 3.11
5,346.0 31.80 87.06 5,307.3 -183.8 240.5 238.9 5.22 4.53 5.26

5,441.0 35.70 91.41 5,386.3 -183.2 293.2 291.6 4.83 4.11 4.58
5,535.0 41.70 88.32 5,459.6 -183.0 351.9 350.4 6.70 6.38 -3.29
5,630.0 46.80 87.04 5,527.6 -180.3 418.1 416.6 5.45 5.37 -1.35
5,725.0 51.50 86.46 5,589.7 -176.2 489.9 488.3 4.97 4.95 -0.61
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DDC
Survey Report

Well Rohn State LD04-68HNLocal Co-ordinate Reference:Noble Energy Inc.Company:
WELL @ 4777.0usft (H&P #326)TVD Reference:Weld County, COProject:
WELL @ 4777.0usft (H&P #326)MD Reference:Sec 4, T9N, R58WSite:

Rohn State LD04-68HNWell: GridNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: EDM 5000.1 Single User Db

Measured
Depth
(usft)

Inclination
(°)

Azimuth
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Survey

Vertical 
Depth
(usft)

5,819.0 54.00 87.01 5,646.6 -171.9 564.6 563.1 2.70 2.66 0.59

5,914.0 64.90 94.74 5,694.9 -173.5 646.1 644.6 13.43 11.47 8.14
6,008.0 78.40 98.06 5,724.4 -183.5 734.6 733.0 14.75 14.36 3.53
6,073.0 83.40 94.73 5,734.7 -190.6 798.3 796.7 9.21 7.69 -5.12
6,159.0 85.00 91.58 5,743.4 -195.3 883.8 882.0 4.09 1.86 -3.66
6,254.0 86.10 88.94 5,750.8 -195.8 978.5 976.7 3.00 1.16 -2.78

6,349.0 85.60 88.54 5,757.7 -193.7 1,073.2 1,071.5 0.67 -0.53 -0.42
6,443.0 88.30 87.75 5,762.7 -190.6 1,167.0 1,165.3 2.99 2.87 -0.84
6,537.0 92.00 86.41 5,762.4 -185.8 1,260.8 1,259.2 4.19 3.94 -1.43
6,631.0 92.20 85.93 5,759.0 -179.6 1,354.6 1,353.0 0.55 0.21 -0.51
6,726.0 91.20 85.30 5,756.1 -172.3 1,449.3 1,447.7 1.24 -1.05 -0.66

6,820.0 91.10 85.00 5,754.3 -164.4 1,542.9 1,541.4 0.34 -0.11 -0.32
6,915.0 88.90 84.90 5,754.3 -156.0 1,637.5 1,636.1 2.32 -2.32 -0.11
7,010.0 88.80 84.74 5,756.2 -147.4 1,732.1 1,730.8 0.20 -0.11 -0.17
7,104.0 90.00 86.25 5,757.1 -140.0 1,825.8 1,824.6 2.05 1.28 1.61
7,199.0 90.90 87.47 5,756.4 -134.8 1,920.7 1,919.4 1.60 0.95 1.28

7,293.0 91.10 86.94 5,754.8 -130.3 2,014.5 2,013.4 0.60 0.21 -0.56
7,387.0 90.50 88.93 5,753.4 -126.9 2,108.5 2,107.3 2.21 -0.64 2.12
7,482.0 91.00 88.16 5,752.2 -124.5 2,203.4 2,202.3 0.97 0.53 -0.81
7,577.0 89.90 91.62 5,751.5 -124.3 2,298.4 2,297.3 3.82 -1.16 3.64
7,671.0 89.70 91.26 5,751.8 -126.6 2,392.4 2,391.2 0.44 -0.21 -0.38

7,766.0 89.50 90.41 5,752.4 -128.0 2,487.4 2,486.2 0.92 -0.21 -0.89
7,861.0 89.50 90.20 5,753.3 -128.5 2,582.4 2,581.2 0.22 0.00 -0.22
7,955.0 90.10 90.02 5,753.6 -128.7 2,676.4 2,675.2 0.67 0.64 -0.19
8,050.0 90.40 89.63 5,753.2 -128.4 2,771.4 2,770.2 0.52 0.32 -0.41
8,144.0 90.90 89.17 5,752.1 -127.4 2,865.3 2,864.2 0.72 0.53 -0.49

8,238.0 90.20 87.92 5,751.2 -125.0 2,959.3 2,958.1 1.52 -0.74 -1.33
8,332.0 90.40 86.56 5,750.7 -120.5 3,053.2 3,052.1 1.46 0.21 -1.45
8,427.0 88.70 87.28 5,751.5 -115.4 3,148.1 3,146.9 1.94 -1.79 0.76
8,522.0 88.60 87.21 5,753.7 -110.9 3,242.9 3,241.8 0.13 -0.11 -0.07
8,616.0 88.50 86.65 5,756.1 -105.8 3,336.7 3,335.7 0.60 -0.11 -0.60

8,710.0 89.90 87.91 5,757.4 -101.4 3,430.6 3,429.6 2.00 1.49 1.34
8,804.0 89.90 87.34 5,757.6 -97.5 3,524.5 3,523.6 0.61 0.00 -0.61
8,899.0 89.70 89.42 5,757.9 -94.8 3,619.5 3,618.6 2.20 -0.21 2.19
8,994.0 89.70 89.79 5,758.4 -94.1 3,714.5 3,713.6 0.39 0.00 0.39
9,089.0 91.10 91.86 5,757.7 -95.5 3,809.5 3,808.5 2.63 1.47 2.18

9,183.0 90.90 91.05 5,756.1 -97.9 3,903.4 3,902.5 0.89 -0.21 -0.86
9,278.0 90.50 90.40 5,754.9 -99.1 3,998.4 3,997.4 0.80 -0.42 -0.68
9,372.0 90.20 89.91 5,754.4 -99.3 4,092.4 4,091.4 0.61 -0.32 -0.52
9,467.0 89.70 88.86 5,754.4 -98.3 4,187.4 4,186.4 1.22 -0.53 -1.11
9,561.0 89.40 88.16 5,755.2 -95.9 4,281.4 4,280.4 0.81 -0.32 -0.74

9,656.0 89.30 87.28 5,756.3 -92.1 4,376.3 4,375.3 0.93 -0.11 -0.93
9,748.0 90.90 88.17 5,756.1 -88.4 4,468.2 4,467.3 1.99 1.74 0.97
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DDC
Survey Report

Well Rohn State LD04-68HNLocal Co-ordinate Reference:Noble Energy Inc.Company:
WELL @ 4777.0usft (H&P #326)TVD Reference:Weld County, COProject:
WELL @ 4777.0usft (H&P #326)MD Reference:Sec 4, T9N, R58WSite:

Rohn State LD04-68HNWell: GridNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: EDM 5000.1 Single User Db

Measured
Depth
(usft)

Inclination
(°)

Azimuth
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Survey

Vertical 
Depth
(usft)

9,842.0 90.90 89.12 5,754.6 -86.2 4,562.2 4,561.3 1.01 0.00 1.01
9,933.0 91.50 89.08 5,752.7 -84.8 4,653.1 4,652.3 0.66 0.66 -0.04

10,027.0 92.10 88.50 5,749.8 -82.8 4,747.1 4,746.2 0.89 0.64 -0.62

10,121.0 89.60 88.30 5,748.4 -80.2 4,841.0 4,840.2 2.67 -2.66 -0.21
10,214.0 89.50 88.10 5,749.1 -77.3 4,934.0 4,933.1 0.24 -0.11 -0.22
10,305.0 89.50 87.57 5,749.9 -73.8 5,024.9 5,024.1 0.58 0.00 -0.58
10,397.0 88.70 86.80 5,751.3 -69.3 5,116.8 5,116.0 1.21 -0.87 -0.84
10,491.0 87.90 86.63 5,754.1 -63.9 5,210.6 5,209.8 0.87 -0.85 -0.18

10,584.0 90.10 87.22 5,755.8 -58.9 5,303.4 5,302.7 2.45 2.37 0.63
10,676.0 91.50 87.96 5,754.5 -55.1 5,395.3 5,394.7 1.72 1.52 0.80
10,769.0 91.60 87.64 5,752.0 -51.5 5,488.2 5,487.6 0.36 0.11 -0.34
10,862.0 90.40 86.55 5,750.3 -46.8 5,581.1 5,580.5 1.74 -1.29 -1.17
10,955.0 90.60 91.10 5,749.5 -44.9 5,674.1 5,673.5 4.90 0.22 4.89

11,047.0 90.00 90.93 5,749.0 -46.5 5,766.0 5,765.4 0.68 -0.65 -0.18
11,139.0 89.50 90.09 5,749.4 -47.3 5,858.0 5,857.4 1.06 -0.54 -0.91
11,233.0 89.80 90.10 5,750.0 -47.5 5,952.0 5,951.4 0.32 0.32 0.01
11,326.0 89.20 89.12 5,750.8 -46.8 6,045.0 6,044.4 1.24 -0.65 -1.05
11,419.0 90.40 90.69 5,751.1 -46.7 6,138.0 6,137.4 2.12 1.29 1.69

11,512.0 90.10 90.67 5,750.7 -47.8 6,231.0 6,230.4 0.32 -0.32 -0.02
11,606.0 89.70 90.24 5,750.9 -48.5 6,325.0 6,324.4 0.62 -0.43 -0.46
11,700.0 89.00 89.50 5,752.0 -48.3 6,419.0 6,418.3 1.08 -0.74 -0.79
11,795.0 91.20 89.34 5,751.8 -47.4 6,514.0 6,513.3 2.32 2.32 -0.17
11,889.0 90.20 88.41 5,750.7 -45.5 6,608.0 6,607.3 1.45 -1.06 -0.99

11,984.0 89.90 88.40 5,750.6 -42.9 6,702.9 6,702.3 0.32 -0.32 -0.01
12,079.0 90.70 89.95 5,750.1 -41.5 6,797.9 6,797.3 1.84 0.84 1.63
12,173.0 90.10 88.82 5,749.4 -40.5 6,891.9 6,891.3 1.36 -0.64 -1.20
12,267.0 90.50 90.28 5,748.9 -39.8 6,985.9 6,985.3 1.61 0.43 1.55
12,362.0 90.30 90.48 5,748.3 -40.4 7,080.9 7,080.3 0.30 -0.21 0.21

12,457.0 90.00 87.90 5,748.0 -39.1 7,175.9 7,175.3 2.73 -0.32 -2.72
12,551.0 89.70 88.06 5,748.3 -35.7 7,269.8 7,269.2 0.36 -0.32 0.17
12,646.0 89.10 87.55 5,749.3 -32.1 7,364.7 7,364.2 0.83 -0.63 -0.54
12,740.0 89.90 85.79 5,750.1 -26.6 7,458.6 7,458.1 2.06 0.85 -1.87
12,834.0 88.90 84.71 5,751.1 -18.9 7,552.2 7,551.8 1.57 -1.06 -1.15

12,928.0 90.50 87.54 5,751.6 -12.5 7,646.0 7,645.6 3.46 1.70 3.01
13,023.0 90.40 87.45 5,750.8 -8.4 7,740.9 7,740.6 0.14 -0.11 -0.09
13,117.0 89.10 86.64 5,751.2 -3.5 7,834.8 7,834.5 1.63 -1.38 -0.86
13,211.0 91.20 88.44 5,751.0 0.5 7,928.7 7,928.4 2.94 2.23 1.91
13,306.0 90.70 88.04 5,749.4 3.4 8,023.6 8,023.4 0.67 -0.53 -0.42

13,400.0 90.10 87.75 5,748.7 6.9 8,117.6 8,117.3 0.71 -0.64 -0.31
13,495.0 90.60 87.32 5,748.2 11.0 8,212.5 8,212.3 0.69 0.53 -0.45
13,589.0 89.40 85.66 5,748.2 16.7 8,306.3 8,306.1 2.18 -1.28 -1.77
13,684.0 90.20 86.77 5,748.5 23.0 8,401.1 8,401.0 1.44 0.84 1.17
13,778.0 92.30 88.16 5,746.4 27.2 8,495.0 8,494.9 2.68 2.23 1.48
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DDC
Survey Report

Well Rohn State LD04-68HNLocal Co-ordinate Reference:Noble Energy Inc.Company:
WELL @ 4777.0usft (H&P #326)TVD Reference:Weld County, COProject:
WELL @ 4777.0usft (H&P #326)MD Reference:Sec 4, T9N, R58WSite:

Rohn State LD04-68HNWell: GridNorth Reference:
Minimum CurvatureSurvey Calculation Method:Wellbore #1Wellbore:

Design: Wellbore #1 Database: EDM 5000.1 Single User Db

Measured
Depth
(usft)

Inclination
(°)

Azimuth
(°)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)
+N/-S
(usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

Survey

Vertical 
Depth
(usft)

13,872.0 91.80 88.34 5,743.1 30.0 8,588.9 8,588.8 0.57 -0.53 0.19
13,967.0 91.30 87.86 5,740.5 33.2 8,683.8 8,683.7 0.73 -0.53 -0.51
14,061.0 90.40 87.53 5,739.1 37.0 8,777.7 8,777.7 1.02 -0.96 -0.35
14,156.0 90.10 87.20 5,738.7 41.3 8,872.6 8,872.6 0.47 -0.32 -0.35
14,251.0 89.10 86.88 5,739.4 46.2 8,967.4 8,967.5 1.11 -1.05 -0.34

14,345.0 89.80 87.05 5,740.3 51.2 9,061.3 9,061.4 0.77 0.74 0.18
14,440.0 88.80 86.86 5,741.4 56.3 9,156.2 9,156.3 1.07 -1.05 -0.20
14,535.0 87.60 86.57 5,744.4 61.7 9,251.0 9,251.2 1.30 -1.26 -0.31
14,630.0 86.10 86.60 5,749.6 67.3 9,345.7 9,345.9 1.58 -1.58 0.03
14,675.0 85.30 86.44 5,753.0 70.1 9,390.4 9,390.7 1.81 -1.78 -0.36

TD @ 14739' MD / 5758.2' TVD
14,739.0 85.30 86.44 5,758.2 74.0 9,454.1 9,454.4 0.00 0.00 0.00

Measured
Depth
(usft)

Vertical
Depth
(usft)

+E/-W
(usft)

+N/-S
(usft)

Local Coordinates

Comment

Survey Annotations

5,062.0 5,043.2 -196.3 148.1 FIRST RAW DATA SURVEY @ 5062' MD / 5043.2' TVD
14,739.0 5,758.2 74.0 9,454.1 TD @ 14739' MD / 5758.2' TVD

Approved By:Checked By: Date:
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Vertical Section at 89.51° (200 usft/in)

LAST DDC CORRECTED SURVEY @ 4967' MD / 4948.2' TVD

FIRST RAW DATA SURVEY @ 5062' MD / 5043.2' TVD

CROSSED HARDLINE @ 5282.3' MD / 5252.3' TVD
CROSSED HARDLINE @ 9503.6' MD / 5754.7' TVD CROSSED SECTION LINE @ 10103.8' MD / 5748.3' TVD

CROSSED HARDLINE @ 10703.9' MD / 5753.7' TVD

TD  @ 14739' MD / 5758.2' TVD
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Rohn PC LD04-03/Wellbore #1
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TIE IN @ 634' MD / 634' TVD

FIRST RAW DATA SURVEY @ 5062' MD / 5043.2' TVD

CROSSED HARDLINE @ 5282.3' MD / 5252.3' TVD

CROSSED HARDLINE @ 9503.6' MD / 5754.7' TVD

CROSSED SECTION LINE @ 10103.8' MD / 5748.3' TVD

CROSSED HARDLINE @ 10703.9' MD / 5753.7' TVD

TD  @ 14739' MD / 5758.2' TVD

Azimuths to Grid North

Correction: 7.07°

Magnetic Field

Strength: 53201.5snT
Dip Angle: 67.43°

Date: 7/22/2013
Model: IGRF2010

G
T M

PROJECT DETAILS: Weld County, CO

Geodetic System: US State Plane 1983
Datum: North American Datum 1983

Ellipsoid: GRS 1980
Zone: Colorado Northern Zone

System Datum: Mean Sea Level

WELL DETAILS: Rohn State LD04-68HN

Ground Level: 4747.0
+N/-S +E/-W Northing Easting Latittude Longitude

0.0 0.0 1533342.37 3449206.54 40° 47' 10.068 N 103° 52' 40.008 W

Company Name: Noble Energy Inc.
Rohn State LD04-68HN

Weld County, CO
Rig: H&P #326

Created By: TIFFANI MIZELL
Date: 8/24/2013

Rohn State LD04-68HN
Weld County, CO

Q130555 & RM-13585
Design #2

ANNOTATIONS

MD Inc Azi TVD +N/-S +E/-W VSect Departure Annotation
634.0 0.50 236.00 634.0 -2.2 0.7 0.6 3.1 TIE IN @ 634' MD / 634' TVD

4967.0 0.90 333.45 4948.2 -197.8 147.5 145.8 267.0 LAST DDC CORRECTED SURVEY @ 4967' MD / 4948.2' TVD
5062.0 1.50 51.56 5043.2 -196.3 148.1 146.4 269.0 FIRST RAW DATA SURVEY @ 5062' MD / 5043.2' TVD
5282.3 28.90 83.86 5252.3 -186.3 208.4 206.8 330.9 CROSSED HARDLINE @ 5282.3' MD / 5252.3' TVD
9503.6 89.58 88.59 5754.7 -97.5 4224.0 4223.0 4350.9 CROSSED HARDLINE @ 9503.6' MD / 5754.7' TVD

10103.8 90.06 88.34 5748.3 -80.7 4823.8 4823.0 4951.0 CROSSED SECTION LINE @ 10103.8' MD / 5748.3' TVD
10703.9 91.53 87.86 5753.7 -54.0 5423.2 5422.6 5551.0 CROSSED HARDLINE @ 10703.9' MD / 5753.7' TVD
14739.0 85.30 86.44 5758.2 74.0 9454.1 9454.4 9585.2 TD  @ 14739' MD / 5758.2' TVD

DESIGN TARGET DETAILS

Name TVD +N/-S +E/-W Northing Easting Latitude Longitude
PBHL Rohn State LD04-68HN 5744.5 80.1 9454.3 1533422.43 3458660.88 40° 47' 9.132 N 103° 50' 37.104 W

- plan hits target center

BHL: 678.3' FNL, 676.6' FELCasing: 737' FNL, 1195' FWL

SHL: 547' FNL, 400' FWL
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Rohn State LD04-68-1HN/Design #1

Rohn State LD04-67HN/Design #1

TIE IN @ 634' MD / 634' TVD
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