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Country S USA

Field * Wattenberg

Location

. Lat:  40°49' 7.90" North

Long: 103° 47" 38.77" West

Well * Horsetail 19N-1924M-R

Company : Whiting

Rig : Pioneer 54
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WELL INFORMATION

rwwes ase) alnssald M-90d

[euolldalig ase) alnssald O-ddd

suna Aweds | NOLENSIIVH

MWD Run Number 100 200 300
Date run completed 06-Dec-14 09-Dec-14 11-Dec-14
Rig Bit Number 0100 0200 300
Bit Size (in) 13.500 8.750 8.750
Tool Nominal OD (in) 6.750 6.750 6.750
Log Start Depth (TVD, ft) 0.00 1,609.89 6,396.84
Log End Depth (TVD, ft) 1,609.89 6,396.84 8329.73
Drill or Wipe Drill Drill Drill

Drill/Wipe Start Date and Time

06-Dec-14 02:00

07-Dec-14 14:00

09-Dec-14 11:00

Drill/Wipe End Date and Time

06-Dec-14 10:45

09-Dec-14 01:30

11-Dec-14 03:16

Min Inc (deg) @ Depth (TVD, ft) 0.31 @ 420.99 0.04 @ 4,744.87 0.15 @ 7092
Max Inc (deg) @ Depth (TVD, ft) 1.29 @ 1,553.90 8.00 @ 3,456.34 0.61 @ 7839
Bit TFA(in2) / Bit Type 0.90/PDC 0.90/PDC 1.20/PDC
Flow Rate (gpm) 333.00 575.00 475.00
Max AV (fpm) / CV (fpm) @ MWD 550.0/ 450.0 475.0/550.0 450.0 /500.0
Fluid Type Polymer Polymer Polymer
Density (ppg) / Viscosity (spqt) 8.60/20.00 8.70/44.00 8.80/47.00
Filtrate CL (ppm) 1,100.00 900.00 1,100.00
pH/ Fluid Loss (mptm) 7.00/0 6.80/0 9.10/0
PV (cP) / YP (Ihf2) 10/10.00 4/2.00 18/23.00
% Solids / % Sand 3/0.02 1/0.02 4/0.02
% Oil / Oil:Water Ratio 97/97:0 N/A /0:99 N/A 1 0:96
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
N/A @ N/A

Rmc @ Measured Temp (degF)

N/A @ N/A

N/A @ N/A




Max 1001 1emp (aegr)/ source (1.99 1 FCM 1/0.21/ FCWM loo/ FLWM
Rm @ Max Tool Temp (degF) N/A @ N/A N/A @ N/A N/A @ N/A
Lead MWD Engineer adam sampson adam sampson adam sampson
Customer Representative David David David

SENSOR INFORMATION

Downhole Processor Information

Tool Type PCM PCM PCM
Software Version 5.93 5.93 5.93
Sub Serial Number 11404294 11404294 11404294
Insert Serial Number 11227514 11227514 11227560

Date and Time Initialized
Date and Time Read

05-Dec-14 15:57
06-Dec-14 12:51

06-Dec-14 21:23
09-Dec-14 08:31

09-Dec-14 04:23
01-Jan-70 00:00

ECMB SW Version

N/A

N/A

N/A

Directional Sensor Information

Tool Type PCDC PCDC PCDC
Distance From Bit (ft) 56.00 56.00 56.00
Software Version 6.21 6.21 6.33
Sub Serial Number 11404294 11404294 11404294
Sonde Serial Number 11833233 11833233 11478078
Sensor ID Number N/A N/A N/A
Toolface Offset (deg) 291.60 318.70 281.12

Gamma Ray Sensor Information

Tool Type PCG PCG PCG
Distance From Bit (ft) 58.47 58.92 59.11
Recorded Sample Period (sec) 10 10 10
Software Version 8.15 8.15 8.15
Sub Serial Number 11404294 11404294 11404294
Insert/Sonde Serial Number 11680942 11680942 11579792

REMARKS

1. All depths are Measured 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. All data presented is recorded data unless otherwise specified

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

PGRC (Corrected Gamma Ray):

Interval Resolution:
Distance: 0.6 ft

Interval

0.5 ft

Gap Fill: 3.0 ft

ROPA (Average Rate of Penetration):
Interval Resolution: 0.5 ft
Interval Distance: 1.2 ft
Gap Fill : 3.0 ft

5. INSITE version 8.0.20

WARRANTY




HALLIBURTON WILL USE ITS BEST EFFORTS TO FURNISH CUSTOMERS WITH ACCURATE INFORMATION AND INTERPRETATIONS
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 CIRCUMSTANCES
SHOULD ANY SUCH INFORMATION OR INTERPRETATION BE RELIED UPON AS THE SOLE BASIS FOR ANY DRILLING,
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 RESPONSIBILITY
FOR ALL DRILLING, COMPLETION AND PRODUCTION OPERATION. HALLIBURTON MAKES NO REPRESENTATIONS OR WARRANTIES,
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 HALLIBURTON
BE LIABLE FOR FAILURE TO OBTAIN ANY PARTICULAR RESULTS OR FOR ANY DAMAGES, INCLUDING, BUT NOT LIMITED TO,
INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES, RESULTING FROM THE USE OF ANY INFORMATION OR INTERPRETATION
PROVIDED BY HALLIBURTON.
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Q400

Avg Rate of Penetration

feet per hr VD
500 0 ft
Depth Inc Azi [Vertical Section TVD
PCG Gamma Ray BCorr
(PGRC)
0 api 300
HALLIBURTON
DIRECTIONAL SURVEY REPORT
W hiting
Horsetail 19N-1924M-R
Wattenberg
Weld Colorado
USA
CA-XX-0901903909
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
237.00 0.46 301.54 237.00 0.50 N 0.81W -0.51 0.19
328.00 0.41 291.72 327.99 0.81N 1.42 W -0.83 0.10
421.00 0.31 336.72 420.99 1.16 N 1.83 W -1.19 0.31
513.00 0.48 359.44 512.99 1.78 N 1.94 W -1.80 0.25
976.00 0.66 296.39 975.97 490 N 434 W -4.96 0.13
1346.00 0.90 295.55 1345.94 7.10N 8.87 W -7.21 0.06
1554.00 1.29 317.13 1553.90 9.52 N 11.94 W -9.67 0.27
1623.00 1.34 323.42 1622.88 10.74 N 12.95 W -10.90 0.22
1716.00 0.55 191.78 1715.87 11.18 N 13.69 W -11.35 1.89
1808.00 1.73 159.56 1807.85 9.44 N 13.29 W -9.61 1.41
1899.00 3.52 167.01 1898.76 5.43 N 12.19W -5.59 2.00
1990.00 5.18 174.24 1989.49 1.38S 11.15W 1.23 1.92
2083.00 7.49 175.66 2081.92 11.60 S 10.27 W 11.47 2.49
2176.00 6.69 174.89 2174.21 23.04 S 9.32W 22.92 0.87
2267.00 5.75 172.75 2264.67 32.84 S 8.28 W 32.73 1.06
2360.00 6.32 178.92 2357.15 42.58 S 7.59 W 42.48 0.93
2452.00 7.61 188.90 2448.48 53.66 S 8.44 W 53.55 1.92
2545.00 7.26 186.89 2540.69 65.58 S 10.10 W 65.45 0.47
2637.00 7.51 182.42 2631.93 77.36 S 11.05 W 77.21 0.68
2729.00 6.84 182.12 2723.21 88.84 S 11.51W 88.69 0.73
2822.00 7.18 181.25 2815.52 100.18 S 11.84 W 100.03 0.38
2914.00 6.48 180.70 2906.86 111.12 S 12.03W 110.96 0.76
3007.00 6.40 171.46 2999.28 12150 S 11.32 W 121.34 1.12
3099.00 7.17 177.92 3090.63 132.31S 10.35 W 132.16 1.18
3191.00 7.78 178.66 3181.85 144.27 S 10.00 W 144.13 0.67
3282.00 7.63 177.46 3272.03 156.46 S 9.58 W 156.33 0.24
3375.00 7.64 177.62 3364.21 168.81 S 9.05 W 168.68 0.03




3653.00
3746.00
3837.00
3930.00
4023.00

4577.00
4669.00
4763.00
4856.00
4949.00

5508.00
5601.00
5694.00
5787.00
5880.00

6440.00
6533.00
6626.00
6719.00
6812.00

7372.00
7465.00
7559.00
7652.00
7746.00

8292.00
8348.00

3639.86
3732.40
3823.03
3915.45
4007.65

4558.88
4650.87
4744.87
4837.87
4930.87

5489.86
5582.86
5675.86
5768.86
5861.86

6421.84
6514.83
6607.83
6700.82
6793.82

7353.79
7446.77
7540.76
7633.76
7727.75

8273.73
8329.73

204.72 S
21391 S
221.98 S
232.17 S
244.26 S

296.65 S
297.93 S
297.97 S
297.93 S
297.86 S

295.96 S
295.82 S
295.66 S
295.61 S
295.81 S

298.08 S
298.94 S
299.85 S
300.70 S
301.49 S

302.08 S
300.63 S
299.73 S
299.66 S
299.61 S

300.77 S
301.14 S
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