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Field : Wattenburg
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Company : APC

Rig : Xtreme 22
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WELL INFORMATION
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MWD Run Number 100 200 300
Date run completed 21-Dec-14 09-Feb-15 12-Feb-15
Rig Bit Number 0100 0200 0300
Bit Size (in) 8.750 6.125 6.125
Tool Nominal OD (in) 6.750 4.760 4.760
Log Start Depth (MD, ft) 1,059.00 7,799.00 15,045.00
Log End Depth (MD, ft) 7,799.00 15,045.00 17,665.00
Drill or Wipe Drill Drill Drill

Drill/Wipe Start Date and Time
Drill/Wipe End Date and Time

18-Dec-14 14:25
20-Dec-14 20:00

06-Feb-15 11:36
09-Feb-15 08:00

10-Feb-15 12:15
11-Feb-15 14:45

Min Inc (deg) @ Depth (MD, ft)

0.07 @ 1,944.00

87.81 @ 14,024.00

84.26 @ 15,047.00

Max Inc (deg) @ Depth (MD, ft)

89.37 @ 7,799.00

91.73 @ 13,852.00

91.66 @ 15,560.00

Bit TFA(in2) / Bit Type 1.84/PDC 1.24/PDC 1.24 / PDC
Flow Rate (gpm) 626.73 303.56 288.62
Max AV (fom) / CV (fom) @ MWD N/A / N/A N/A / N/A N/A /T N/A
Fluid Type Polymer Mineral Oil Bas Mineral Oil Bas
Density (ppg) / Viscosity (spqt) 8.70/39.00 9.60/58.00 9.50/57.00
Filtrate CL (ppm) 1,200.00 580,000.00 255,511.00
pH / Fluid Loss (mptm) 8.80/0 N/A 1 N/A N/A/ N/A
PV (cP) / YP (Ihf2) 2/3.00 18/11.00 19/10.00
% Solids / % Sand 2.00/0.30 8.7/0.02 8.70/0.02
% Oil / Oil:Water Ratio N/A 1 N/A 63.5/71:29 62.5/70:30
Rm @ Measured Temp (degF) N/A @ N/A N/A @ N/A N/A @ N/A
Rmf @ Measured Temp (degF) N/A @ N/A N/A @ N/A N/A @ N/A

Rmc @ Measured Temp (degF)

N/A @ N/A

N/A @ N/A

N/A @ N/A




viax 1001 1emp (degr) / source 1/77.04 7 PCM £09.04 | FCWM za/(./fo ] FCWM
Rm @ Max Tool Temp (degF) N/A@ 177.64 N/A @ 239.54 N/A @ 247.78
Lead MWD Engineer Clay Wass Clay Wass Clay Wass
Customer Representative Dalton King Dalton King Dalton King

SENSOR INFORMATION

Downhole Processor Information

Tool Type PCM PCM PCM
Software Version 5.93 5.93 5.93
Sub Serial Number 11404299 12310746 12310746
Insert Serial Number 11055831 11680725 11055831

Date and Time Initialized
Date and Time Read
ECMB SW Version

16-Dec-14 17:10
21-Dec-14 06:26
N/A

03-Feb-15 17:52
10-Feb-15 00:18
N/A

09-Feb-15 11:18
12-Feb-15 10:05
N/A

Directional Sensor Information

Tool Type PCDC PCDC PCDC
Distance From Bit (ft) 44,13 43.00 43.00
Software Version 6.21 6.21 6.21
Sub Serial Number 11404299 12310746 12310746
Sonde Serial Number 11297590 11297491 11297516
Sensor ID Number N/A N/A N/A
Toolface Offset (deg) 51.89 337.21 208.80

Gamma Ray Sensor Information

Tool Type PCG PCG PCG
Distance From Bit (ft) 49.08 45,71 45.50
Recorded Sample Period (sec) 10 10 10
Software Version 8.15 8.15 8.15
Sub Serial Number 11404299 12310746 12310746
Insert/Sonde Serial Number 11293276 11293376 11680902

REMARKS

1. A1l depths are true vertical depths, referenced to the Driller's pipe tally and
are measured from the Drill Floor, unless otherwise specified.

2. No depth corrections have been made for pipe stretch or compression.

3. Critical annular velocities are calculated using the "Power Law" model for
water based fluids and the "Bingham Plastic" model for oil and synthetic based

fluids.

4. all data presented 1is recorded data unless otherwise specified.

5. The following smoothing parameters have been applied to the data:

PGRC (Corrected Gamma Ray):

Interval Resolution:
Interval Distance:

ROPA (Average Rate Of Penetration):

Insite version:

Interval Resolution:
Interval Distance:

8.1.10

0.
0.
Gap Fill: 3.
0.
1.
Gap Fill: 3.

oowv

(@3 SV, ]

ft
ft
ft

ft
ft
ft




WARRANTY

HALLIBURTON WILL USE ITS BEST EFFORTS TO FURN ISH CUSTOMERS WITH ACCURATE INFORMATION AND IN TERPRETATION(
THAT ARE PART OF, AND INCIDENT TO, THE SERVICES PROVIDED. HOWEVER, HALLIBURTON CANNOT AND DOES NOT
WARRANT THE ACCURACY OR CORRECTNESS OF SUCH INFORMATION AND INTERPRETATIONS. UNDER NO CIRCUM STANCES
SHOULD ANY SUCH INFORMATION OR INTERPRETATION B E RELIED UPON AS THE SOLE BASIS FOR ANY DRILL ING,
COMPLETION, PRODUCTION, OR FINANCIAL DECISION OR AN Y PROCEDURE INVOLVING ANY RISK TO THE SAFETY OF ANY
DRILLING VENTURE, DRILLING RIG OR ITS CREW OR ANY OTHER THIRD PARTY. THE CUSTOMER HAS FULL RE SPONSIBILITY
FOR ALL DRILLING, COMPLETION AND PRODUCTION OPERATI ON. HALLIBURTON MAKES NO REPRESENTATIONS OR WARRA NTIES,
EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY OR

FITNESS FOR A PARTICULAR PURPOSE, WITH RESPECT TO THE SERVICES RENDERED. IN NO EVENT WILL HALLIBURTO N

BE LIABLE FOR FAILURE TO OBTAIN ANY PARTICUL AR RESULTS OR FOR ANY DAMAGES, INCLUDING, BUT NOT LIMITED TO,
INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES, RESULTI NG FROM THE USE OF ANY INFORMATION OR INTERPRETATION
PROVIDED BY HALLIBURTON.
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[TD Well @ 17665’ MDJ
{ P Suneyis astigtnepocion o |
Avg Rate of Penetration Depth
ROPA MD Depth Inc Azi|TVD V.S. Temp
500 feet per hr 0 ft
PCG Gamma Ray BCorr
PGRC
0 api 300
HALLIBURTON
DIRECTIONAL SURVEY REPORT
APC
Gee 2C-12HZ
Wattenburg
Weld Colorado
USA
CA-XX-0901850478
Measured Vertical Vertical
Depth Inclination Direction Depth Latitude Departure Section Dogleg
(feet) (degrees) (degrees) (feet) (feet) (feet) (feet) (deg/100ft)
979.00 0.44 334.59 978.99 220N 0.76 W 2.20 TIE-IN
1106.00 1.15 335.33 1105.98 3.80N 1.50wW 3.80 0.56
1295.00 0.60 319.12 1294.95 6.27 N 2.94W 6.27 0.32
1487.00 0.90 282.41 1486.94 7.35N 5.07wW 7.36 0.29
1579.00 0.89 106.61 1578.94 731N 5.09w 7.31 1.94
1761.00 0.33 11.71 1760.93 741N 3.63W 7.42 0.54
1944.00 0.07 204.73 1943.93 7.83N 3.57W 7.83 0.22
2127.00 0.39 356.07 2126.92 8.35N 3.66 W 8.35 0.25
2310.00 0.70 255.07 2309.92 8.68 N 4,78 W 8.69 0.47
2494.00 1.23 271.94 2493.89 8.46 N 7.84 W 8.47 0.32
2677.00 0.31 305.26 2676.88 8.81N 10.21 W 8.82 0.54
2860.00 0.44 320.47 2859.87 9.64 N 11.06 W 9.65 0.09
3044.00 0.45 297.24 3043.87 10.52 N 12.15W 10.52 0.10
3227.00 0.56 0.34 3226.86 11.74N 12.79 W 11.75 0.29
3404.00 0.96 345.29 3403.84 14.04 N 13.16 W 14.05 0.25
3575.00 1.25 350.43 3574.81 17.26 N 13.83 W 17.27 0.18
3746.00 0.95 350.87 3745.78 20.50 N 14.37 W 20.51 0.18
3917.00 1.30 337.93 3916.75 23.70 N 15.32 W 23.71 0.25




4089.00
4260.00

4431.00
4601.00
4772.00
4943.00
5114.00

5285.00
5456.00
5627.00
5798.00
5970.00

6141.00
6310.00
6480.00
6651.00
6737.00

6780.00
6823.00
6866.00
6908.00
6951.00

6993.00
7036.00
7078.00
7121.00
7164.00

7207.00
7249.00
7292.00
7334.00
7376.00

7418.00
7460.00
7502.00
7544.00
7586.00

7629.00
7671.00
7714.00
7753.00
7872.00

8044.00
8215.00
8386.00
8557.00
8728.00

8899.00
9068.00
9239.00
9411.00
9581.00

9752.00
9923.00
10095.00
10266.00
10437.00

10608.00
10779.00
10950.00
11120.00
11292.00

11463.00
11634.00
11805.00
11975.00
12147.00

12318.00
12488.00
12658.00
12828.00

2.00
2.79

5.15

9.84
10.59
11.22

9.08
11.16
8.12
7.98
9.58

10.26

4.79

326.84
316.46

304.81
308.21
308.63
308.94
310.98

312.82
313.69
312.75
305.84
302.74

297.20
292.35
303.70
333.52

1.99

3.44
357.79
350.39
350.80
355.48

357.04
359.89
3.34
5.33
251

0.55
358.84
358.25
358.59
358.46

359.30
359.39
0.56
0.96
0.06

359.27
359.93
359.87
0.49
0.23

359.98
358.79
0.57

359.43

0.20
1.84
0.44
357.67
359.25

0.02
0.80
0.82
1.06

0.32
359.82

4088.68
4259.53

4430.11
4598.88
4767.69
4935.98
5103.89

5272.20
5440.53
5609.10
5778.42
5948.40

6116.84
6284.01
6452.97
6623.02
6708.63

6751.50
6794.38
6837.17
6878.66
6920.61

6960.70
7000.58
7038.29
7075.80
7112.49

7148.05
7181.07
7212.90
7242.26
7269.30

7293.31
7314.60
7333.53
7350.20
7364.87

7377.88
7387.36
7393.24
7396.90
7401.65

7400.18
7398.76
7396.79
7395.59
7396.97

7398.85
7399.17
7398.11
7397.18
7398.32

7400.80
7401.31
7400.53
7400.26
7399.21

7397.38
7395.31
7394.16
7393.30
7392.74

7393.98
7394.71
7394.05
7394.91
7395.32

7394.53
7393.56
7392.23
7389.44

33.53 N

40.93 N
53.06 N
70.00 N
89.00 N
109.79 N

129.87 N
150.48 N
170.11 N
185.26 N
199.99 N

214.65N
225.18 N
233.92N
247.32N
255.09 N

258.51 N
261.62 N
265.80 N
272.23N
281.54 N

293.99 N
310.05N
328,51 N
349.47 N
371.83N

395.99 N
421.92 N
450.82 N
480.83 N
512.94 N

547.37 N
583.56 N
621.05 N
659.59 N
698.94 N

739.92 N
780.81 N
823.40 N
862.22 N
981.08 N

1153.07 N
1324.05N
1495.03 N
1666.02 N
1837.01 N

2008.00 N
2176.96 N
2347.92 N
2519.88 N
2689.81 N

2860.78 N
3031.78 N
3203.77 N
3374.75 N
3545.73 N

3716.70 N
3887.69 N
4058.68 N
4228.68 N
4400.67 N

4571.63 N
4742.57 N
4913.56 N
5083.55 N
5255.54 N

5426.53 N
5596.50 N
5766.39 N
5936.14 N

22.20 W

3L.37W
47.51W
68.85 W
92,49 W
117.27 W

139.73 W
161.59 W
182.43 W
200.92 W
222.64 W

248.16 W
270.44 W
286.97 W
298.74 W
300.70 W

300.54 W
300.50 W
301.01 W
302.07 W
303.13 W

303.92 W
304.31W
303.75 W
302.15W
300.64 W

300.01 W
300.17 W
300.91 W
301.73 W
302.56 W

303.22 W
303.64 W
303.65W
303.14 W
302.79 W

303.03 W
303.31 W
303.39 W
303.26 W
302.52 W

302.20 W
304.04 W
304.99 W
303.67 W
304.04 W

304.59 W
301.58 W
298.18 W
301.02 W
305.59 W

306.68 W
306.33 W
304.82 W
302.40 W
299.59 W

297.53 W
297.33 W
296.70 W
295.78 W
295.06 W

291.70 W
287.51W
285.33 W
284.10 W
282.78 W

283.18 W
286.27 W
292.24 W
300.78 W

294.20
310.27
328.72
349.68
372.04

396.20
422.13
451.03
481.04
513.15

547.58
583.77
621.26
659.80
699.15

740.13
781.02
823.61
862.43
981.29

1153.28
1324.26
1495.24
1666.23
1837.22

2008.21
2177.17
2348.13
2520.09
2690.02

2861.00
3031.99
3203.98
3374.96
3545.93

3716.91
3887.90
4058.89
4228.88
4400.88

4571.83
474277
4913.76
5083.75
5255.74

5426.73
5596.70
5766.59
5936.35

0.45
0.53

1.45

0.78
0.44
0.43

1.27
1.22
1.78
0.57
0.97

0.68
2.24
0.77
1.86
3.54

1.08
1.27
7.87

9.84

12.55
9.83
10.58
5.57
6.00

8.36
10.96
8.68
7.36
12.98

11.92
9.26
8.61
8.02
6.35

7.51
14.32
10.19

2.19

4,72

0.15
0.70
1.06

0.72

0.54
1.02
0.85
1.64
1.07

0.45

0.43
0.07
0.27

0.44
0.29
0.59
0.44
0.47

0.84
0.68
0.34
0.64
0.81

0.81
0.53
0.86



13170.00 89.42 1.62 7385.26 6277.98 N 304.80 W 6278.19 1.56
13339.00 89.54 0.27 7386.80 6446.94 N 302.01 W 6447.15 0.80
13510.00 89.69 359.48 7387.94 6617.94 N 302.38 W 6618.15 0.47
13681.00 90.74 1.25 7387.30 6788.92 N 301.29 W 6789.13 1.20
13852.00 91.73 0.64 7383.62 6959.86 N 298.47 W 6960.06 0.68

14877.00 90.00 359.72 7391.60 7984.66 N 306.42 W 7984.87 111
15047.00 84.26 356.70 7400.11 8154.27 N 311.71W 8154.49 3.81
15219.00 90.12 356.83 7408.54 8325.72 N 321.40 W 8325.94 3.41
15389.00 90.86 356.31 7407.09 8495.41 N 33157 W 8495.64 0.53
15560.00 91.66 355.13 7403.33 8665.88 N 344,33 W 8666.12 0.83

16586.00 90.28 357.69 7392.74 9690.40 N 396.00 W 9690.67 0.31
16757.00 90.09 358.75 7392.19 9861.31 N 401.31 W 9861.59 0.63
16927.00 90.71 357.56 7391.00 10031.22 N 406.78 W 10031.50 0.79
17099.00 88.58 359.02 7392.07 10203.12 N 41191 W 10203.41 1.50
17269.00 88.98 358.99 7395.69 10373.06 N 414.86 W 10373.35 0.24
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