Viau

BAKER
HUGHES

LWD MEMORY LOG - RUN 1

Drilling Dynamics
Gamma Ray

Scale: Company: Noble Energy
1:240 TVD Well: Wells Ranch AA22-625
Depth Reference: Field: Weld County
Driller's Depth County:  Weld County Country: United States
Status: Surface Location: Other Services:
Final Print Latitude: 040° 28' 3.504" N
AP| No- 05123422690000 Longtitude: 104° 25' 55.020" W /U\_m:w%o:m_
Job ID: 7874230
SEC: 22 TWN: 6N RGE: 63W
Permanent Datum (P.D.): Mean Sea Level Elevation: 0.00ft |[KB: N/A
DF: 4775.00 ft
Log Measured From: Rig Floor Above P.D. 4775.00 ft GL: 4745.00 ft

Interval Logged

Magnetic Field Reference

Date From: 2016-04-02 Top: (ft) 1867.00 | Azi Reference North: Grid Dip Angle: (deg) 67.18
Date To: 2016-04-04 Bottom: (ft) 6807.00 | Total Magnetic Field Strength: (nT) 52447
Spud Date: 2016-04-01 Mag to Reference North Correction: (deg) 7.27E
Borehole Record Casing Record
Hole Size (in) From (ft) To (ft) Size (in) Weight (Ib/ft) From (ft) To (ft)
8.500 1880.00 11933.00 9.625 36.00 0.00 1870.00

Mud Record Deviation Record
Type From (ft) To (ft) Hole Size (in) | Interval (ft) Inc | Az (Start) Inc | Az (End)
Water Based Mud 1880.00 2353.04 8.500 10054.28 0.35| 203.10| 91.00| 90.28
Oil Based Mud 2353.04 11934.28 | |

Acquisition System

Software Version

Baker Hughes Cadence G3.2 Rig: H&P 321
Plot Studio 3.2.7268.7 Contractor:  Helmerich & Payne Drilling Co
District: RMD Unit: 1

I nc

, assunptions and neasurenments, (many of which

infallible and may be subject to different opinions.

"These interpretations and anal yses ("Interpretations") are opinions provided by Baker Hughes G Ifield Cperations

("Baker Hughes"), based upon industry practice, enpirical

may be provided by the custoner).

rel ationships

The Interpretations are not

Thus, Baker Hughes does not warrant their accuracy, correctness, or completeness, or that the customer’s and/or any

Il accomplish any particular results. The customer assumes full

ions wi

third party’s reliance on such Interpretat

responsi bility for the use of the Interpretations and for decisions based thereon and the customer agrees to release,

defend and indemi fy Baker Hughes, its parent, subsidiaries and affiliated or related entities, and subcontractors,
together with its and their officers, directors, enployees, agents and invitees against, any and all clains, |osses,

damages, or expenses sustained by the customer or any third party arising out of reliance upon or use of the

Interpretations, wthout regard to the cause(s) thereof, including without limtation any formof negligence on the



part of Baker I-Ughes. Wl ess other contract terms have been agreea to by the parties, each party's liabilities and
obligations shall be governed by Baker Hughes Incorporated’s Worldwide Terms and Conditions."

og R a
Run Bit Bit Bit Bit Assembly Logged Interval Bit Depth Interval Date / Time Circ.
No | Run Size Type Gauge Type Top Bottom From To Start Logging End Logging Hours
No. Length
(in) (in) (ft) (ft) (ft) (ft) (h)
1 1 8.500 | PDC 0.61 | AutoTrak Curve 1867.29 | 11927.74 | 1880.00 | 11934.28 2016-04-02 11:24 2016-04-05 05:54 | 56.07
Name Arrive Depart Name Arrive Depart Name Arrive Depart
Wellsite Wellsite Wellsite Wellsite Wellsite Wellsite
Austin Small 2016-04-01 | 2016-04-05 | David Browning 2016-04-01 2016-04-05 | Hans Cary 2016-04-01 | 2016-04-05
Mike Gurnsey 2016-04-01 | 2016-04-05
d Properties Record
Date / Time Run Measured Mud Density | Viscosity pH Fluid Oil / Source Total K+
No. Depth Type Loss Water Chlorides
(ft) (PPY) (cP) (cm3) (ppm) (%)
2016-04-01 19:16 1 1880.00 | Water Based Mud 8.6 29 N/A 92.0 3/95 Active Pit 650 0.00
2016-04-02 13:00 1 2351.77 | Oil Based Mud 10.0 66 N/A 0.0 68/32 Active Pit 35000 0.00
2016-04-03 13:00 1 7169.13 | Oil Based Mud 10.1 49 N/A 0.0 73/29 Active Pit 35000 0.00
2016-04-04 12:00 1 9294.64 | Oil Based Mud 10.0 45 N/A 0.0 74126 Active Pit 43000 0.00
2016-04-05 02:15 1 11278.18 | Oil Based Mud 9.9 42 N/A 0.0 74126 Active Pit 39000 0.00
guipment and Se e Data
Run Tool Serial Measurement Sensor Bit Max Min
No. Number Offset Offset O.D. I.D.
(ft) (ft) (in) (in)
1 ATC_SU 12163814 Near Bit Inclination 5.93 6.54 7.000 4.330
1 ATC_SU 12163814 Near Bit VSS 5.93 6.54 7.000 4.330
1 ATC_MWD 13013035 Gamma (single) 2.71 12.71 7.000 3.250
1 ATC_MWD 13013035 Directional (mag) 12.23 22.23 7.000 3.250
e e ana 100 emo
Mnemonic Name Description
ATC_SU ATC_SU Auto Trak Curve Steering Unit
ATC_MWD ATC_MWD Auto Trak Curve MWD
ATC_LCPM ATC_LCPM Auto Trak Curve LCPM




1 Baker Hughes Run 1 utilized a 6 3/4 inch AutoTrak Curve (Rotary Steerable, Directional and Gamma Ray) tool behind an 8 1/2 inch bit and rotary steerable
assembly from 1880.0 ft. MD (1880 ft. TVD) to 11933.0 ft. MD (6802.27 ft. TVD).

2 Depth measurements were obtained from a depth control system not supplied or operated by Baker Hughes. Due to lack of control by Baker Hughes logging
engineers, depth calibrations and measurements could not be independently verified and the unverified depths as supplied to Baker Hughes are being used to

represent logging data.

Measured Hole Run
Number Depth Section No. | Remark
(ft) (in)
1 2010.00 8.500 1 Gap in camma data due to WITS depth tracking error

Presented Curves Description Units
ROPA Depth Averaged ROP 3 ft Average ft/h
GRAM Gamma Ray - Apparent 0.5 ft Average API
TCDM Downhole Temperature degF
WOBA Weight On Bit, Average 1 ft Average kib

Vial

BAKER
HUGHES

Company

Well
Interval

Created

Noble Energy
Wells Ranch AA22-625

Date From:
Date To:

2016-04-02 11:24 Top:
2016-04-04 02:24 Bottom:

2016-04-05 17:28

1867.00
6807.00

Surface Weight On Bit 1 ft Average WOBA

Gamma Ray - Apparent 0.5 ft Average GRAM 2 Rate of Penetration 3 ft Average ROPA
0 150 O 1000 0ojf]o 100
API = ft/h kib
()
g Downhole Temperature TCDM
o 0 300
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Gamma Ray - Apparent 0.5 ft Average GRAM — Rate of Penetration 3 ft Average ROPA Surface Weight On Bit 1 ft Average WOBA
0 150 é 1000 0 0 100
API = ft/h kib
N
8 Downhole Temperature TCDM
o 0 300
2 degF
Directio €
Latitude: 040° 28' 3.504" N Longtitude: 104° 25' 55.020" W
North Reference: Grid Drill Depth Zero: Rig Floor
Vertical Datum is: Mean Sea Level Vertical Datum to DDZ: (ft) 4775.00
Vertical Section North: (m) 0.00 Vertical Section East: (m) 0.00
Vertical Section Azimuth: (deg)  89.81
Grid Convergence: (deg) -0.69 Magnetic Declination: (deg) 7.96
Total Correction: (deg) 7.27 TVD Calculation Method: Minimum Curvature
Magnetic Correction: Off Local Magnetic Field: (nT) 52447
Local Magnetic Dip Angle: (deg) 67.18 Local Gravity Field: (m/s2) 9.800
Tie-In/ Measured Inclination Azimuth Temperature North East True Vertical Vertical Course Dog Leg Build Rate Turn Rate
Projection Depth Depth Section Length Severity
(ft) (deg) (deg) (degF) (ft) (f) (ft) (f) (ft) (deg/100ft) (deg/100ft) (deg/100ft)
Tie-In 0.00 0.00 0.00 N/A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1863.00 0.35 203.10 N/A -2.82 -0.76 1862.98 -0.77 1863.00 0.18 0.02 29.50
1915.00 0.62 169.97 N/A -3.25 -0.77 1914.98 -0.78 52.00 0.73 0.52 -63.71
1978.00 0.44 93.19 N/A -3.60 -0.47 1977.98 -0.48 63.00 1.07 -0.29 -121.87
2073.00 0.68 307.08 104.1 -3.28 -0.56 2072.98 -0.57 95.00 113 0.25 -153.80
2167.00 0.10 177.54 N/A -3.02 -1.00 2166.98 -1.01 94.00 0.80 -0.62 -137.81
2262.00 0.33 292.63 N/A -3.00 -1.25 2261.98 -1.26 95.00 0.40 0.24 121.15
2357.00 0.36 109.81 N/A -3.00 -1.22 2356.97 -1.23 95.00 0.73 0.03 186.51
2451.00 0.24 170.83 N/A -3.29 -0.91 2450.97 -0.92 94.00 0.34 -0.13 64.91
2546.00 1.03 300.10 N/A -3.06 -1.62 2545.97 -1.63 95.00 1.26 0.83 136.07
2640.00 3.03 315.90 N/A -0.85 -4.08 2639.91 -4.08 94.00 2.19 213 16.81
2735.00 4.89 320.03 N/A 4.06 -8.43 2734.68 -8.41 95.00 1.98 1.96 4.35
2830.00 741 317.81 N/A 11.70 -15.14 2829.12 -15.10 95.00 2.66 2.65 -2.34
2924.00 8.03 305.52 N/A 20.01 -24.56 2922.28 -24.49 94.00 1.87 0.66 -13.07
3019.00 7.65 276.54 N/A 24.58 -36.24 3016.42 -36.16 95.00 4.14 -0.40 -30.51
3114.00 6.35 254.94 N/A 23.94 -47.60 3110.73 -47.52 95.00 3.07 -1.37 -22.74
3208.00 5.02 254.15 N/A 21.46 -56.58 3204.27 -56.51 94.00 1.42 -141 -0.84
3303.00 3.04 256.93 N/A 19.76 -63.03 3299.03 -62.97 95.00 2.09 -2.08 293
3398.00 2.16 239.03 N/A 18.27 -67.02 3393.93 -66.96 95.00 1.25 -0.93 -18.84
3493.00 1.18 101.97 N/A 17.14 -67.60 3488.91 -67.54 95.00 3.29 -1.03 -144.27
3587.00 0.99 277.73 N/A 17.05 -67.46 3582.90 -67.40 94.00 231 -0.20 186.98
3682.00 0.30 353.48 N/A 17.41 -68.30 3677.90 -68.24 95.00 1.01 -0.73 79.74
3777.00 0.83 140.17 N/A 17.13 -67.89 3772.89 -67.83 95.00 1.15 0.56 154.41
3872.00 1.29 353.93 N/A 17.66 -67.56 3867.89 -67.50 95.00 214 0.48 -153.94
4061.00 0.89 340.91 N/A 2117 -68.26 4056.85 -68.19 189.00 0.25 -0.21 -6.89
4156.00 0.22 327.61 N/A 22.02 -68.60 4151.85 -68.53 95.00 0.71 -0.71 -14.00
4250.00 0.74 47.78 N/A 22.58 -68.25 4245.84 -68.17 94.00 0.78 0.55 85.29
4345.00 0.39 163.10 N/A 22.68 -67.70 4340.84 -67.63 95.00 1.02 -0.37 121.39
4440.00 0.19 57.33 N/A 22.46 -67.47 4435.84 -67.40 95.00 0.50 -0.21 -111.34
4629.00 0.14 165.41 N/A 22.40 -67.15 4624.84 -67.08 189.00 0.14 -0.03 57.19
4724.00 0.18 341.67 N/A 22.43 -67.17 4719.84 -67.09 95.00 0.34 0.04 185.54
4818.00 0.24 273.98 N/A 22.58 -67.41 4813.84 -67.34 94.00 0.25 0.06 -72.01
e PP P YR P P— PP P P, P PN PPN




4915.00 0.09 ol.41l N/A 22.69 -6/7.90 Uo.c4 -0/.46 90.00 V.55 -0.16 144.60 g
5007.00 0.14 2.09 N/A 22.81 -67.49 5002.84 -67.41 94.00 0.1 0.05 -52.47
5102.00 0.1 41.96 N/A 22.99 -67.43 5097.84 -67.35 95.00 0.09 -0.03 41.97
5197.00 0.14 97.79 N/A 23.04 -67.25 5192.84 -67.17 95.00 0.13 0.03 58.77
5291.00 0.03 288.38 N/A 23.03 -67.16 5286.84 -67.08 94.00 0.18 -0.12 -180.22
5386.00 0.10 273.84 N/A 23.05 -67.27 5381.84 -67.19 95.00 0.08 0.07 -15.31
5481.00 031 186.02 N/A 22.80 -67.38 5476.84 -67.30 95.00 0.34 0.22 -92.44
5576.00 0.41 108.66 N/A 22.43 -67.08 5571.84 -67.01 95.00 0.48 011 -81.43
5670.00 0.23 270.47 N/A 22.33 -66.95 5665.84 -66.88 94.00 0.67 -0.19 172.14
5765.00 0.14 190.72 N/A 2221 -67.16 5760.84 -67.09 95.00 0.26 -0.09 -83.95
5860.00 0.33 125.68 N/A 21.94 -66.96 5855.84 -66.89 95.00 0.31 0.20 -68.46
5954.00 0.09 169.05 N/A 21.71 -66.73 5949.83 -66.66 94.00 0.29 -0.26 46.14
6049.00 0.16 128.47 N/A 21.55 -66.61 6044.83 -66.54 95.00 0.11 0.07 -42.72
6144.00 1.96 97.63 N/A 21.26 -64.90 6139.81 -64.82 95.00 1.92 1.89 -32.46
6238.00 9.85 84.28 N/A 21.85 -55.29 6233.24 -55.21 94.00 8.46 8.39 -14.20
6333.00 16.93 89.36 N/A 22.81 -33.34 6325.61 -33.27 95.00 7.55 7.45 5.35
6428.00 241 94.66 N/A 21.39 -0.12 6414.53 -0.05 95.00 7.80 7.56 5.58
6522.00 32.95 95.04 N/A 17.57 44.56 6497.03 44.62 94.00 9.41 9.40 0.40
6617.00 40.34 89.69 N/A 15.47 101.14 6573.22 101.19 95.00 8.47 7.78 -5.63
6712.00 47.05 91.73 N/A 14.58 166.72 6641.87 166.77 95.00 7.22 7.06 215
6807.00 55.63 91.45 N/A 12.54 240.80 6701.16 240.84 95.00 9.03 9.03 -0.29
6901.00 64.46 92.34 N/A 9.82 322.12 6748.05 322.15 94.00 9.43 9.39 0.95
6996.00 73.82 92.44 N/A 6.12 410.72 6781.84 410.73 95.00 9.85 9.85 0.11
7090.00 83.35 90.22 N/A 4,01 502.72 6800.43 502.73 94.00 10.40 10.14 -2.36
7185.00 90.02 88.34 N/A 521 597.50 6805.92 597.51 95.00 7.29 7.02 -1.98
7280.00 90.18 87.15 N/A 8.95 692.42 6805.75 692.45 95.00 1.26 0.17 -1.25
7375.00 90.21 88.52 N/A 12.54 787.35 6805.43 787.39 95.00 144 0.03 1.44
7469.00 90.45 85.50 N/A 17.44 881.21 6804.89 881.26 94.00 3.22 0.26 -3.21
7564.00 90.36 83.46 N/A 26.58 975.76 6804.22 975.84 95.00 215 -0.09 -2.15
7659.00 90.51 82.52 N/A 38.17 1070.05 6803.50 1070.17 95.00 1.00 0.16 -0.99
7753.00 88.82 85.99 N/A 47.58 1163.56 6804.05 1163.71 94.00 4.1 -1.80 3.69
7848.00 89.68 91.84 N/A 49.37 1258.49 6805.29 1258.64 95.00 6.22 0.91 6.16
7943.00 89.58 92.47 N/A 45.80 1353.42 6805.90 1353.56 95.00 0.67 -0.11 0.66
8038.00 89.65 91.59 N/A 42.44 1448.36 6806.54 1448.49 95.00 0.93 0.07 -0.93
8132.00 90.45 91.78 N/A 39.67 1542.31 6806.46 1542.44 94.00 0.87 0.85 0.20
8227.00 90.35 91.68 N/A 36.81 1637.27 6805.80 1637.38 95.00 0.15 -0.11 -0.11
8322.00 90.29 91.82 N/A 33.90 1732.22 6805.27 1732.33 95.00 0.16 -0.06 0.15
8416.00 90.60 92.79 N/A 30.12 1826.14 6804.54 1826.23 94.00 1.08 0.33 1.03
8511.00 90.35 92.99 N/A 25.33 1921.02 6803.75 1921.09 95.00 0.34 -0.26 0.21
8606.00 90.48 91.23 N/A 21.84 2015.95 6803.06 2016.01 95.00 1.86 0.14 -1.85
8701.00 90.48 89.34 N/A 21.36 2110.94 6802.27 2111.00 95.00 1.99 0.00 -1.99
8795.00 90.26 90.03 N/A 21.88 2204.94 6801.66 2205.00 94.00 0.77 -0.23 0.73
8890.00 90.29 90.20 N/A 21.69 2299.93 6801.20 2299.99 95.00 0.18 0.03 0.18
8984.00 90.51 90.81 N/A 20.86 2393.93 6800.55 2393.98 94.00 0.69 0.23 0.65
9079.00 90.57 90.25 N/A 19.98 2488.92 6799.65 2488.97 95.00 0.59 0.06 -0.59
9174.00 90.69 88.44 N/A 21.07 2583.90 6798.61 2583.96 95.00 1.91 0.13 -1.91
9268.00 90.78 88.36 N/A 23.69 2677.86 6797.40 2677.92 94.00 0.13 0.10 -0.09
9363.00 90.23 88.40 N/A 26.38 2772.82 6796.56 2772.89 95.00 0.58 -0.58 0.04
9458.00 90.38 88.42 N/A 29.02 2867.78 6796.06 2867.86 95.00 0.16 0.16 0.02
9552.00 90.32 88.73 N/A 31.35 2961.75 6795.48 2961.84 94.00 0.34 -0.06 0.33
9647.00 90.29 88.76 N/A 33.43 3056.72 6794.98 3056.82 95.00 0.04 -0.03 0.03
9741.00 90.35 88.50 N/A 35.68 3150.69 6794.45 3150.80 94.00 0.28 0.06 -0.28
9836.00 90.38 89.00 N/A 37.75 3245.67 6793.85 3245.78 95.00 0.53 0.03 0.53
9931.00 90.54 90.65 N/A 38.04 3340.66 6793.08 3340.77 95.00 174 0.17 174
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1U120.00 9u.44 J1.00 N/A OL£.09 0349.00 O/r91./o 0229.0/ 92.UU0 V.50 U.lo pReTa |
10215.00 90.38 90.28 N/A 31.33 3624.57 6791.07 3624.65 95.00 1.32 -0.06 -1.32
10309.00 90.35 89.86 N/A 3121 3718.56 6790.47 3718.65 94.00 0.45 -0.03 -0.45
10404.00 90.32 89.47 N/A 3177 3813.56 6789.91 3813.64 95.00 0.41 -0.03 -0.41
10499.00 90.48 90.58 N/A 3173 3908.56 6789.25 3908.64 95.00 118 0.17 117
10593.00 90.23 92.13 N/A 29.50 4002.53 6788.67 4002.60 94.00 167 -0.27 1.65
10688.00 90.57 92.37 N/A 25.77 4097.45 6788.01 4097.51 95.00 0.44 0.36 0.25
10782.00 90.48 91.20 N/A 22.85 4191.40 6787.14 4191.45 94.00 1.25 -0.10 -1.24
10877.00 90.17 89.18 N/A 22.53 4286.39 6786.61 4286.44 95.00 215 -0.33 -2.13
10972.00 90.35 86.62 N/A 26.01 4381.32 6786.17 4381.38 95.00 2.70 0.19 -2.69
11066.00 90.38 86.26 N/A 31.85 4475.14 6785.58 4475.22 94.00 0.38 0.03 -0.38
11161.00 90.44 88.34 N/A 36.32 4570.02 6784.90 4570.12 95.00 219 0.06 219
11256.00 90.63 90.20 N/A 37.53 4665.01 6784.01 4665.11 95.00 197 0.20 1.96
11350.00 90.38 90.93 N/A 36.61 4759.00 6783.18 4759.09 94.00 0.82 -0.27 0.78
11445.00 90.44 91.26 N/A 34.79 4853.98 6782.50 4854.07 95.00 0.35 0.06 0.35
11540.00 91.24 91.38 N/A 32.60 4948.94 6781.11 4949.02 95.00 0.85 0.84 0.13
11634.00 91.24 90.24 N/A 31.28 5042.91 6779.07 5042.98 94.00 121 0.00 -1.21
11729.00 91.09 92.47 N/A 29.03 5137.86 6777.14 5137.92 95.00 2.35 -0.16 2.35
11823.00 91.06 90.68 N/A 26.45 5231.80 6775.38 5231.86 94.00 1.90 -0.03 -1.90
11909.00 91.00 90.28 N/A 25.73 5317.78 6773.83 5317.84 86.00 0.47 -0.07 -0.47
Projection 11933.00 91.00 90.28 N/A 25.61 5341.78 6773.41 5341.83 24.00 0.00 0.00 0.00




