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Country

*USA

Field

- Wattenberg

Location

. Lat:  40°26'2.65" North

Long: 104° 31' 27.41" West

Well

* Cougar B02-69-1HN

Company

: Noble Energy

Rig " H&P 315
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WELL INFORMATION

OvZc-1T/009: 1
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jeuolldoalig ase) ainssald :0d0d
rwwes ase) alnssald : Y9I0d

suna Awsss | NOLENGIMIVH

MWD Run Number 100 200 300 400
Date run completed 25-Jan-14 27-Jan-14 29-Jan-14 01-Feb-14
Rig Bit Number 1 2 3 4

Bit Size (in) 13.500 8.750 8.750 6.125
Tool Nominal OD (in) 8.000 6.750 6.750 4.750
Log Start Depth (MD, ft) 124.00 2,006.00 5,969.00 6,991.00
Log End Depth (MD, ft) 2,006.00 5,969.00 6,991.00 10,282.00
Drill or Wipe Drill Drill Drill Drill

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

25-Jan-14 04:20
25-Jan-14 16:30

26-Jan-14 23:30
27-Jan-14 14:15

28-Jan-14 01:30
28-Jan-14 16:45

30-Jan-14 07:15
31-Jan-14 22:00

Min Inc (deg) @ Depth (MD, ft) 0.37 @ 502.00 0.47 @ 4,682.00 1.27 @ 5,948.00 85.68 @ 7,030.00
Max Inc (deg) @ Depth (MD, ft) 412 @ 1,711.00 10.52 @ 2,784.00 80.06 @ 6,937.00 92.47 @ 7,694.00
Bit TFA(in2) / Bit Type 1.17/PDC .75/ PDC 0.86/PDC 0.65/PDC
Flow Rate (gpm) 691.32 596.64 587.00 277.42

Max AV (fpm) / CV (fpm) @ MWD N/A [ N/A N/A [ N/A N/A / N/A N/A / N/A
Fluid Type Native/Spud Mud Polymer Polymer Polymer
Density (ppg) / Viscosity (spqt) 8.85/31.00 9.50/34.00 10.20/38.00 10.60/36.00
Filtrate CL (ppm) 1,500.00 1,500.00 1,500.00 1,600.00

pH / Fluid Loss (mptm) 9.10/0 9.70/ 10 9.00/8 9.50/8

PV (cP) / YP (Ihf2) 714.00 10/9.00 16 /13.00 10/11.00

% Solids / % Sand 3.8/0.35 2.25/0.30 11.1/0.35 10/0.50

% Oil / Oil:Water Ratio N/A / N/A N/A / N/A N/A 1 N/A N/A 1 N/A

Rm @ Measured Temp (degF) N/A @ N/A 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 N/A @ N/A

Rmc @ Measured Temp (degF)

N/A @ N/A

N/A @ N/A

N/A @ N/A

N/A @ N/A




ViaxX 100l 1emp (degr) / source

109.09 7/ FCM

16/.9/ 1 FCM

16/.9/7/ 1 FCM

250.5V0 7 FCM

Rm @ Max Tool Temp (degF)

N/A @ N/A

N/A @ N/A

N/A @ N/A

N/A @ N/A

Lead MWD Engineer
Customer Representative

Paul Kock
Martin Suarez

Paul Kock
Martin Suarez

Paul Kock
Martin Suarez

Paul Kock
Steve Record

SENSOR INFORMATION

Downhole Processor Information

Tool Type PCM PCM PCM PCM
Software Version 5.84 5.84 5.84 5.84
Sub Serial Number 11812718 11331933 11331933 11671371
Insert Serial Number 11680783 11680783 11680783 11620309

Date and Time Initialized
Date and Time Read
ECMB SW Version

24-Jan-14 22:28
25-Jan-14 20:04
N/A

26-Jan-14 10:37
29-Jan-14 02:38
N/A

26-Jan-14 10:37
29-Jan-14 02:52
N/A

29-Jan-14 17:32
01-Feb-14 11:44
N/A

Directional Sensor Information

Tool Type PCDC PCDC PCDC PCDC
Distance From Bit (ft) 56.38 54.27 52.35 58.85
Software Version 6.21 6.21 6.21 6.21
Sub Serial Number 11812718 11331933 11331933 11671371
Sonde Serial Number 12177532 12177532 12177532 11478014
Sensor ID Number N/A N/A N/A N/A
Toolface Offset (deg) 106.02 320.91 38.42 43.20

Gamma Ray Sensor Information

Tool Type PCG PCG PCG
Distance From Bit (ft) 49.27 47.35 53.87
Recorded Sample Period (sec) 10 10 10
Software Version 8.15 8.15 8.15
Sub Serial Number 11331933 11331933 11671371
Insert/Sonde Serial Number 11681002 11681002 11292593

REMARKS

1. A1l depths are calibrated to the driller's pipe tally and are measured from the

rig drill floor.

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

3. A1l data presented is recorded (memory data) unless otherwise stated.
- ROPA: Average Rate of Penetration is real time data.

PGRC: Smooth Pressure Case Gamma Ray Borehole corrected is recorded data.

4. The following smoothing parameters have been applied to the data:
- AlT 2" (1:600) Togs - 1 ft. interval, 3 ft. coercion distance.

AT1 5" (1:240) Togs - .5 ft. 1interval,

5. INSITE version 8.0.0

.6 ft

coercion distance.

6. Gamma presented inside casing/cement from 6944 ft. MD to 6991 ft. MD.

HALLIBURTON WILL USE ITS BEST EFFORTS TO FURN ISH CUSTOMERS WITH ACCURATE INFORMATION AND IN TERPRETATIONS

WARRANTY




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 BE RELIED UPON AS THE SOLE BASIS FOR ANY DRILL ING,
COMPLETION, PRODUCTION, OR FINANCIAL DECISION OR ANY 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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0 api 300
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DIRECTIONAL SURVEY REPORT
Noble Energy
Cougar B02-69-1HN
Wattenberg
Weld Colorado
USA
CA-XX-0900977249
Measured Vertical Vertical
Depth Inclination Direction Depth Latitude Departure Section Dogleg
(feet) (degrees) (degrees) (feet) (feet) (feet) (feet) (deg/100ft)
0.00 0.00 0.00 0.00 0.00 N 0.00 E 0.00 TIE-IN
225.00 0.91 134.97 224.99 1.26 S 126 E 1.17 0.40
317.00 0.98 137.00 316.98 235S 232E 2.14 0.09
410.00 0.93 163.42 409.97 3.66 S 3.08 E 2.80 0.47
502.00 0.37 143.85 501.96 462S 346 E 3.11 0.65
594.00 0.37 332.01 593.96 4.60 S 3.50E 3.15 0.80
687.00 0.84 2.02 686.95 3.65S 3.38E 3.10 0.59
779.00 1.09 8.04 778.94 211S 3.53 E 3.36 0.30
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965.00

1057.00
1150.00
1244.00
1337.00
1429.00

1522.00
1616.00
1711.00
1806.00
1948.00

2025.00
2120.00
2215.00
2310.00
2405.00

2500.00
2595.00
2690.00
2784.00
2879.00

2974.00
3069.00
3164.00
3259.00
3354.00

3449.00
3544.00
3828.00
4112.00
4397.00

4682.00
4967.00
5251.00
5536.00
5820.00

5913.00
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6101.00
6196.00
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6291.00
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6529.00
6576.00
6624.00
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6719.00

6765.00
6813.00
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6937.00
7030.00

7125.00
7220.00
7315.00
7410.00
7505.00

7600.00
7694.00
7789.00
7884.00
7979.00

8074.00
8169.00
8263.00
8358.00
QAR NN

- U5

1.87

1.90
2.13
2.61
2.86
3.28

3.36
3.73
4.12
4.06
3.94

4.02
3.06
4.22
5.91
7.58

8.99
9.99
9.92
10.52
9.66

9.80
7.97

5.20
2.59

1.59

345.78

340.38
345.59
352.73
358.91
356.53

359.91
0.27
357.86
5.75
359.95

3.44
349.42
12.61
10.15
16.94

964.87

1056.82
1149.76
1243.68
1336.58
1428.45

1521.29
1615.11
1709.89
1804.65
1946.30

2023.12
2117.94
221275
2307.37
2401.71

2495.72
2589.42
2682.99
2775.50
2869.03

2962.66
3056.52
3150.79
3245.32
3340.10

3435.03
3530.01
3813.94
4097.84
4382.78

4667.77
4952.75
5236.68
5521.63
5805.52

5898.48
5933.47
6085.19
6176.23
6220.70

6263.46
6306.02
6345.83
6383.27
6416.93

6449.84
6481.44
6513.63
6543.85
6571.62

6594.32
6613.35
6628.35
6646.19
6657.73

6662.97
6665.56
6665.30
6664.79
6664.10

6661.42
6658.08
6656.42
6656.80
6656.98

6657.24
6657.52
6657.82
6656.37
ARR2 O9

V.US O

2.62N

5,52 N
8.64 N
12.45N
16.87 N
21.79N

27.17N
3298 N
39.47 N
46.23 N
56.10 N

61.44N
67.26 N
73.16 N
81.39N
92.20N

105.54 N
121.11 N
137.52 N
154.17 N
170.76 N

186.73 N
201.34 N
213.03 N
222,46 N
228.91 N

232.30N
23447 N
240.52 N
248.22 N
253.30N

25291 N
251.34N
249.21 N
244,62 N
238.21 N

236.58 N
236.21 N
23542 N
236.12 N
236.97 N

237.68 N
238.11N
239.18 N
240.77 N
24214 N

244.15N
246.46 N
248.15N
249.18 N
250.55 N

251.85N
252,40 N
252.02 N
249.96 N
249.08 N

249.77 N
250.37 N
250.47 N
251.97 N
254.63 N

256.48 N
259.32 N
263.33 N
267.61 N
271.08 N

274.68 N
277.28 N
27791 N
277.52 N
277 22 N

189.03 E

22391 E
258.63 E
294.19 E
330.15E
369.26 E

409.22 E
453.26 E
497.79 E
572.62 E
664.85 E

759.70 E
854.66 E
949.65 E
1044.62 E
1139.57 E

123451 E
132841 E
1423.30 E
1518.20 E
1613.14 E

1708.07 E
1803.03 E
1897.02 E
1992.01 E
20RA 04 E

2.VV

2.30

1.63
0.92
0.50
0.51
0.68

0.91

3.66

11.80

13.79
14.60
32.29
59.10
77.14

96.64
118.77
143.71
173.68
206.45

241.38
276.18
311.77
347.71
386.82

426.76
470.72
515.10
589.57
681.48

776.12
870.86
965.60
1060.42
1155.31

1250.13
1343.97
1438.90
1533.86
1628.79

1723.73
1818.62
1912.40
2007.10
201 75

- U

0.46

0.20
0.31
0.60
0.42
0.48

0.22
0.40
0.44
0.59
0.30

0.33
1.35
1.95
1.79
1.94

1.96
1.44
111
0.64
0.98

0.15
1.95

112
2.76

1.31
0.82
0.12
0.16
0.55

0.34
0.55
0.17
0.67
0.11

1.03
1.34
7.27
8.84
6.18

4.24
8.51
11.32
16.90
6.54

4.67
111

8.93
11.03

14.05
12.77
8.00
9.04
6.68

2.56
1.15
2.96
3.86
3.01

0.54
1.21
3.16
0.58
0.75

0.89
2.15
0.39
2.31
11
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8548.00 90.99 89.77 6650.21 277.68 N 2181.90 E 2196.48 1.37
8643.00 90.43 89.92 6649.03 277.94 N 2276.89 E 2291.23 0.60
8738.00 91.42 89.76 6647.50 278.20N 2371.88 E 2385.97 1.05
8832.00 89.57 89.06 6646.69 279.17N 2465.86 E 2479.77 2.10
8927.00 89.07 87.72 6647.82 281.84 N 2560.82 E 2574.66 1.50

9496.00 90.74 91.21 6648.23 279.22 N 3129.72 E 3141.81 0.16
9591.00 91.05 90.96 6646.75 277.42N 3224.69 E 3236.39 0.42
9686.00 90.86 91.20 6645.17 275.63 N 3319.66 E 3330.96 0.32
9781.00 90.62 91.09 6643.94 273.73N 341464 E 3425.53 0.28
9876.00 90.52 91.53 6643.00 27156 N 3509.61 E 3520.08 0.48
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