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PHOENIX

TECHNOLOGY SERVICES USA INC.

Survey Report

017-05907

Database:
Company:
Project:
Site:

Welk:
Weltbore:
Design:

Project

Map System:
Geo Datum:
Map Zone:

US State Plane 1927 (Exact solution)
NAD 1927 (NADCON CONUS)

West Virginia North 4701

Local:Co-ordinate Reference:
TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:

System Datum:

Mean Sea Level

Using geodetic scale factor

Site Position:
From:
Position Uncertainty:

Map
0.00 ft

Northing: 281,467.43 usft  Latitude:
Easting: 1,637,921.72 usft  Longitude:
Slot Radius: 13.200 in Grid Convergence:

39.27
-80.78
-0.82 °

Well Position

Position Uncertainty

+N/-8 0.00 ft
+EI-W 0.00 ft
0.00 ft

Northing: 281,467.43 usft
Easting: 1,637,921.72 usft
Wellhead Elevation: ft

Latitude:
Longitude:

Ground Level:

39° 15' 56.588 N

80° 46’

43.873W
0.00 ft

} Weilbore

Magnetics

Model Name

IGRF2010

Sample Date

5/28/2010

Declination

)

Dip Angle

)

Field Strength

(nT)

Audit Notes:

Version:

Vertical Section:

Depth From (TVD}

Tie On

0.00

Depth:

0.00

Direction

)

335.00

6,000.00

Survey Program

From

{

0.00
0.00

Date 5

To
{ft)

5,400.00 Survey #1 (DATED - DO NOT USE) (5125

472011

Survey (Wellbore)

10,355.00 Surveys (Well #512507)

Tool Name

WLST
WLST

Description

Survey

Measured
Depth
(tt)

6,000.00
6,057.00
6,089.00
6,120.00
6,152.00

6,183.00
6,215.00

Inclination

)

Azimuth
)

159 27420
1.10 278.60
1.00 289.50
1.50 306.50
4.80 327.10
9.10 328.30
12.80 333.40

Vertical
Depth
(ft)

5,998.96
6,055.94
6,087.93
6,118.93
6,150.88

6,181.64
6,213.05

Subsea
Depth
(ft)

5,998.96
6,055.94
6,087.93
6,118.93
6,150.88

6,181.64
6,213.05

+E/-W

21.84 -54.46
-21.70 -55.79
-21.57 -56.35
-21.23 -56.94
-19.86 -58.00
-16.68 -59.99
-11.36 -62.91

Vertical
Section

(f)

3.22
3.91
4.27
4.82
6.51

10.23
16.29

Dogleg
Rate
{°/100usft)

0.00
0.88
0.70
1.89
10.74

13.88
11.94

Build Turn
Rate Rate
°1100usft)  (°/100usft)
0.00 0.00
-0.86 7.72
-0.31 34.06
1.61 5484 ™
10.31 64.38 T
13.87 3.87
11.56 15.94
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O PHOENIX
§ TECHNOLOGY SERVICES USA INC.

Survey Report

017-05907

Database:
Company:
Project:
Site:

Well:
Wellbore:
Design:

Survey

Measured
Depth Inclination

(ft) )

6,247.00 15.10
6,278.00 17.80
6,309.00 20.50
6,341.00 23.70
6,373.00 26.70
6,404.00 28.90
6,435.00 30.00
6,467.00 31.80
6,499.00 33.20
6,535.00 36.00
6,561.00 39.00
6,593.00 41.80
6,625.00 43.70
6,656.00 45.80
6,688.00 49.20
6,719.00 53.00
6,751.00 56.30
6,782.00 60.20
6,813.00 63.60
6,845.00 67.40
6,877.00 71.30
6,908.00 75.40
6,939.00 77.80
6,970.00 80.40
7,002.00 83.20
7,034.00 84.40
7,066.00 85.70
7,105.00 87.80
7,168.00 88.50
7,232.00 88.60
7,295.00 90.00
7,359.00 89.80
7,422.00 90.50
7,486.00 90.50
7,549.00 90.40
7,613.00 89.30
7,677.00 89.60
7,740.00 90.20
7,804.00 89.60
7,867.00 89.40
7,930.00 89.40
7,893.00 89.60
8,050.00 90.50

Azimuth
*
342.00
347.00
347.00

345.70
343.10
342.60
341.90
340.30

338.30
335.90
335.00
335.00
335.50

336.10
336.60
335.40
336.80
336.90

338.30
339.00
338.20
337.30
334.60

333.20
333.40
334.30
334.80
335.20

335.00
334.60
335.70
338.50
339.70

339.40
338.20
336.80
336.10
336.40

336.40
336.20
334.60
334.30
333.80

Vertical
Depth
(ft)

6,244.11
6,273.84
6,303.12

6,332.77
6,361.72
6,389.14
6,416.13
6,443.58

" 6,470.58

6,500.21
6,520.84
6,545.20
6,568.70

6,590.71
6,612.33
6,631.79
6,650.31
6,666.62

6,681.22
6,694.48
6,705.77
6,714.65
6,721.83

6,727.69
6,732.26
6,735.71
6,738.47
6,740.69

6,742.72
6,744.34
6,745.11
6,745.22
6,745.06

6,744.50
6,744.00
6,744.17
6,744.78
6,744.89

6,745.01
6,745.56
6,746.22
6,746.76
6,746.72

Subsea
Depth
(i)

6,244.11
6,273.84
6,303.12

6,332.77
6,361.72
6,389.14
6,416.13
6,443.59

6,470.58
6,500.21
6,520.84
6,545.20
6,568.70

6,590.71
6,612.33
6,631.79
6,650.31
6,666.62

6,681.22
6,694.48
6,705.77
6,714.65
6,721.83

6,727.69
6,732.26
6,735.71
6,738.47
6,740.69

6,742.72
6,744.34
6,745.11
6,745.22
6,745.06

6,744.50
6,744.00
6,744.17
6,744.78
6,744.89

6,745.01
6,745.56
6,746.22
6,746.76
6,746.72

Local Co-ordinate Reference:
TVD Reference:

| 'MID Reference:

North Reference:
Survey Calculation Method:

Vertical
Section
(ft)

-4.22 -65.79 23.97
4.23 -68.10 32.62
14.14 -70.39 42.57
25.84 -73.24 54.37
38.95 -76.92 67.81
52.76 -81.18 82.13
67.28 -85.83 97.25
82.82 -91.16 113.59
98.90 -97.24 130.73
117.72 -105.21 151.16
132.12 -111.79 166.98
150.91 -120.55 187.72
170.64 -120.64 209.44
190.54 -138.59 231.26
212.15 -148.05 254.84
234.18 -157.86 278.96
258.05 -168.43 305.05
282.28 -178.79 331.39
307.56 -189.21 358.70
334.68 -199.80 387.76
362.55 -210.73 417.64
390.03 -221.97 447.30
417.56 -234.26 477.44
444.89 -247.66 507.88
473.19 -261.89 539.53
501.74 -275.91 571.34
530.53 -289.61 603.22
565.82 -306.06 642.15
622.93 -332.57 705.12
680.82 -359.81 769.10
737.98 -386.28 832.09
796.93 -411.19 896.04
855.78 -433.66 958.88
915.75 -456.02 1,022.67
974.48 -478.80 1,085.53
1,033.61 -503.29 1,149.47
1,092.27 -528.86 1,213.44
1,149.94 -554.23 1,276.43
1,208.58 -579.86 1,340.41
1,266.27 -605.18 1,403.39
1,323.55 -631.40 1,466.38
1,380.38 -658.57 1,529.38
1,431.64 -683.51 1,586.37

Dogleg
Rate
{°100usft)

9.66
9.83
8.71

10.12
9.99
7.14
3.72
6.18

5.51
8.65
11.73
8.75
6.03

6.91
10.69
12.62
10.91
12.58

11.67
12.04
1241
13.52
11.48

9.49
8.77
4.68

4.35:

5.48

1.16
0.64
2.83
4.39
2.21

0.47
1.91
2.78
1.19
1.06

0.94
0.45
2.54
0.57
1.81

Build Turn
Rate Rate
(°[100usft) - (°/100usft)

719 26.88
8.71 16.13
8.71 0.00
10.00 -4.06
9.38 -8.13
7.10 -1.61
3.55 -2.26
5.63 -5.00
4.38 -6.25
7.78 -6.67
11.54 -3.46
8.75 0.00
5.94 1.56
6.77 1.94
10.63 1.56
12.26 -3.87
10.31 4.38
12.58 0.32
10.97 452
11.88 219
12.19 -2.50
13.23 -2.90
7.74 -8.71
8.39 -4.52
8.75 0.63
3.75 2.81
4.06 1.56
5.38 1.03
1.1 -0.32
0.16 -0.63
222 1.75
-0.31 4.38
1.1 1.90
0.00 -0.47
-0.16 -1.90
-1.72 -2.19
0.47 -1.09
0.95 0.48
-0.94 0.00
-0.32 <032
0.00 -2.54
0.32 -0.48
1.58 -0.88
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( PHOENIX
\, TECHNOLOGY SERVICES USA INC.

Survey Report

017-05907

Database: Local Co-ordinate Reference:
Company: TVD Reference:
Project: MD Reference:
Site: North Reference:
Well: Survey Calculation Method:
Wellbore:
Design:
Survey
Measured Vertical Subsea Vertical Dogley Build Turn
Depth Inclination Azimuth Depth Depth Section Rate Rate Rate
(Ft) ) ©) {ft) (it} {fY) (°/100usft) = (°M00usft)  (°/100usft)
8,119.00 90.90 333.40 6,745.87 6,745.87 1,493.43 -714.19 1,655.34 0.82 0.58 -0.58
8,183.00 91.10 333.40 6,744.76 6,744.76 1,550.65 -742.84 1,719.31 0.31 0.31 0.00
8,245.00 91.10 332.00 6,743.56 6,743.56 1,605.73 -771.27 1,781.24 2.26 0.00 -2.26
8,309.00 90.50 329.60 6,742.67 6,742.67 1,661.59 -802.49 1,845.06 3.87 -0.94 -3.75
8,372.00 91.40 328.70 6,741.63 6,741.63 1,715.67 -834.79 1,907.72 2.02 143 -1.43
8,435.00 91.80 328.50 6,739.87 6,739.87 1,769.42 -867.60 1,970.31 0.71 0.63 -0.32
8,497.00 91.10 330.10 6,738.30 6,738.30 1,822.71 -899.25 2,031.98 282 -1.13 2.58
8,560.00 90.90 332.00 6,737.20 6,737.20 1,877.83 -929.73 2,094.82 3.03 -0.32 3.02
8,623.00 80.50 333.60 6,736.43 6,736.43 1,933.86 -958.53 2,157.76 2.62 -0.63 2.54
8,686.00 90.80 335.70 6,735.71 6,735.71 1,990.78 -985.50 2,220.75 3.37 0.48 3.33
8,750.00 91.10 337.30 6,734.65 6,734.65 2,049.47 -1,011.01 2,284.72 254 047 2.50
8,813.00 90.70 336.90 6,733.66 6,733.66 2,107.49 -1,035.53 2,347.67 0.90 -0.63 -0.63
8,876.00 90.60 337.60 6,732.95 6,732.95 2,165.59 -1,059.89 2,410.62 1.12 -0.16 1.1
8,940.00 90.30 337.60 6,732.45 6,732.45 2,224.76 -1,084.27 2,474.55 0.47 -047 0.00
9,004.00 90.20 338.00 6,732.17 6,732.17 2,284.01 -1,108.46 2,538.47 0.64 -0.16 0.63
9,066.00 90.70 337.10 6,731.68 6,731.68 2,341.31 -1,132.13 2,600.41 1.66 0.81 -1.45
9,129.00 91.50 337.30 6,730.47 6,730.47 2,399.38 -1,156.54 2,663.35 1.31 1.27 0.32
9,192.00 91.00 337.10 6,729.10 6,729.10 2,457.44 -1,180.95 2,726.29 0.85 -0.79 -0.32
9,255.00 91.10 337.50 6,727.94 6,727.94 2,515.55 -1,205.26 2,789.23 0.65 0.16 0.63
9,318.00 90.60 338.30 6,727.01 6,727.01 2,573.91 -1,228.96 2,852.14 1.50 -0.79 1.27
9,382.00 90.50 337.10 6,726.39 6,726.39 2,633.12 -1,253.24 2,916.06 1.88 -0.16 -1.88
9,445.00 91.20 337.10 6,725.46 6,725.46 2,691.15 -1,277.75 2,979.01 1.1 1.11 0.00
9,509.00 89.70 336.40 6,724.96 6,724.96 2,749.95 -1,303.01 3,042.98 259 -2.34 -1.09
9,573.00 90.00 335.90 6,725.12 6,725.12 2,808.49 -1,328.89 3,106.97 0.91 047 -0.78
9,637.00 90.60 336.60 6,724.79 6,724.79 2,867.06 -1,354.67 3,170.95 1.44 0.94 1.09
9,700.00 90.70 336.10 6,724.07 6,724.07 2,924.77 -1,379.94 3,233.93 0.81 0.16 -0.79
9,764.00 89.10 335.50 6,724.19 6,724.19 2,983.14 -1,406.17 3,297.92 2.67 -2.50 -0.94
9,827.00 89.50 335.50 6,724.95 6,724.95 3,040.47 -1,432.29 3,360.91 0.63 0.63 0.00
9,890.00 80.00 335.40 6,725.23 6,725.23 3,097.77 -1,458.47 3,423.91 0.81 0.79 -0.16
9,952.00 90.10 336.20 6,725.18 6,725.18 3,154.32 -1,483.88 3,485.90 1.30 0.16 1.28
10,015.00 90.80 336.10 6,724.68 6,724.68 3,211.94 -1,5609.36 3,548.89 112 1.1 -0.16
10,079.00 89.50 336.40 6,724.51 6,724.51 3,270.52 -1,635.13 3,612.87 2.08 -2.03 0.47
10,142.00 90.00 336.60 6,724.79 6,724.79 3,328.29 -1,560.25 3,675.85 0.85 0.79 0.32
10,205.00 90.70 336.90 6,724.40 6,724.40 3,386.17 -1,5685.12 3,738.82 1.21 1.1 0.48
10,268.00 91.03 336.90 6,723.45 6,723.45 3,444.12 -1,608.84 3,801.77 0.52 0.52 0.00
10,310.00 91.50 336.40 6,722.53 6,722.53 3,482.67 -1,626.48 3,843.75 1.63 1.12 -1.19
10,355.00 91.50 336.40 6,721.35 6,721.35 3,523.89 -1,644.49 3,888.72 0.00 0.00 0.00
~u
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9 PHOENIX
\J TECHNOLOGY sERVICES UsA INC.

Survey Report

017-05907

Database:
Company:
Project:
Site:

Well:
Wellbore:
Design:

Survey Annotations

Local Co-ordinate Reference:
TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:

Measured Vertical Local Coordinates

Depth Depth +N/-8§
0 0 0

+E-W
0 Comment

6,000.00 5,998.96 -21.84 -54.46  Tie-in @ 6000ft MD
10,355.00 6,721.35 3,523.89 -1,64449  Ext.toTD = 10355ft
Checked By: Approved By:
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