
 4850.00 ft

0
5

1
2

3
4

3
4

8
1

N
o

b
le E

n
erg

y

U
n

ited
 S

tates
D

riller's D
ep

th

N
/A

 4850.00 ft

 4820.00 ft

N
/A

    0.00 ft

W
eld

 C
o

u
n

ty

8
1

3
2

0
7

7

040° 43' 48.900" N

R
ig F

loor

L
W

D
 R

E
A

LT
IM

E
/M

E
M

O
R

Y
 L

O
G

 - R
U

N
 1 

103° 54' 11.304" W

N
/A

W
ellbore S

urvey

M
ean S

ea Level

F
in

al P
rin

t

W
eld

 C
o

u
n

ty

58W

1:240 T
V

D

19

G
am

m
a R

ay

9N

R
IL

E
Y

 L
D

19-738

A
bove P.D

.

A
P

I N
o:

C
o

m
p

an
y:

S
tate:

D
epth R

eference:

D
F

:

G
L:

K
B

:
E

levation:

F
ield

:

Job ID
:

Latitude:

Log M
easured F

rom
:

S
urface Location:

Longtitude:

O
ther S

ervices:

P
erm

anent D
atum

 (P.D
.):

S
tatus:

C
o

u
n

ty:

R
G

E
:

S
cale:

S
E

C
:

T
W

N
:

U
T

M
:

W
ell:

2016-10-24

2016-10-24

   52636

    6.64

   67.18
 1941.00

 5949.00

E

G
rid

2016-10-23 

D
a

te
s

In
te

rva
l L

o
g

g
e

d

D
ate To:

D
ate F

rom
:

Total M
agnetic F

ield S
trength: (nT

)

M
ag to R

eference N
orth C

orrection: (deg)

D
ip A

ngle: (deg)

M
a

g
n

e
tic F

ie
ld

 R
e

fe
re

n
ce

Top: (ft)

B
ottom

: (ft)

A
zi R

eference N
orth:

S
pud D

ate:

 1953.00
   8.500

10950.00
   30.00

   9.625
 1940.00

   36.00

B
o

re
h

o
le

 R
e

co
rd

C
a

sin
g

 R
e

co
rd

F
rom

 (ft)
F

rom
 (ft)

H
ole S

ize (in)
S

ize (in)
To (ft)

To (ft)
W

eight (lb/ft)

    0.00
10951.70

O
il B

ased M
ud

    1.36
   51.23

   8.500
   90.43

    0.25
10951.70

D
e

via
tio

n
 R

e
co

rd

F
rom

 (ft)
H

ole S
ize (in)

Inc | A
z (E

nd)
Inc | A

z (S
tart)

Interval (ft)

M
u

d
 R

e
co

rd

|

|||||

||||

|
|

To (ft)
Type

B
aker H

ughes C
adence

P
lotS

tudio
H

elm
erich &

 P
ayne D

rilling C
o

R
M

D

H
&

P
 524

R
T

4.0

4.0.7570.8

D
&

E

A
cq

u
isitio

n
 S

yste
m

C
ontractor:

D
istrict:

O
th

e
r

R
ig:

S
o

ftw
a

re
 V

e
rsio

n

U
nit:

"These interpretations and analyses ("Interpretations") are opinions provided by Baker Hughes Oilfield Operations, Inc.
("Baker Hughes"), based upon industry practice, empirical relationships, assumptions and measurements, (many of which 
may be provided by the customer). The Interpretations are not infallible and may be subject to different opinions. 
Thus, Baker Hughes does not warrant their accuracy, correctness, or completeness, or that the customer’s and/or any 
third party’s reliance on such Interpretations will accomplish any particular results. The customer assumes full 
responsibility for the use of the Interpretations and for decisions based thereon and the customer agrees to release, 
defend and indemnify Baker Hughes, its parent, subsidiaries and affiliated or related entities, and subcontractors, 
together with its and their officers, directors, employees, agents and invitees against, any and all claims, losses, 
damages, or expenses sustained by the customer or any third party arising out of reliance upon or use of the 
Interpretations, without regard to the cause(s) thereof, including without limitation any form of negligence on the 
part of Baker Hughes. Unless other contract terms have been agreed to by the parties, each party's liabilities and 
obligations shall be governed by Baker Hughes Incorporated’s Worldwide Terms and Conditions."  
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Log Run Summary
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No Run Size Start Logging

 (h)
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Arrive Arrive Arrive

Crew

Depart Depart DepartName Name Name

Wellsite Wellsite Wellsite Wellsite Wellsite Wellsite

2016-10-23 2016-10-25 David Browning 2016-10-23 2016-10-25 Steven Cano

 1953.00      9.3     30.41     0.00Oil Based Mud 83.1/16.9N/A Active Pit2016-10-23 21:44    15500      13

 1958.00      8.4     49.51     0.00Water Based Mud 0/1008.2 Active Pit2016-10-23 14:19      900       1

Chlorides

Date / Time Density

Depth

 (cm3)

FluidRun K+

 (ft)

Loss

 (ppg)

Measured Mud

Mud Properties Record

Oil /

 (ppm)  (%)

No.

Source Total

Type

 (cP)

Viscosity

Water

pH

   12.331    7.000Gamma (single)    3.25012284467     2.19ATC_MWD

    6.731    7.000Near Bit VSS    4.33012077516     5.93ATC_SU

    6.731    7.000Near Bit Inclination    4.33012077516     5.93ATC_SU

   22.421    7.000Directional (mag)    3.25012284467    12.28ATC_MWD

Bit

 (in)  (in)

Equipment and Service Data

Run

 (ft)  (ft)

Measurement Min

Number Offset OffsetNo.

SensorSerialTool

I.D.

Max

O.D.

Auto Trak Curve MWDATC_MWD ATC_MWD

Auto Trak Curve Steering UnitATC_SU ATC_SU

DescriptionMnemonic Name

Service and Tool Mnemonics



Auto Trak Curve MWDATC_MWD ATC_MWD

Auto Trak Curve LCPMATC_LCPM ATC_LCPM

2 Baker Hughes LWD Run 1 utilized 6 3/4 inch NaviGamma services (Gamma Ray and Directional) behind an 8 1/2 inch bit and rotary steerable assembly from 1953
to 10950 feet MD (1952 to 5891 feet TVD). 

1 Depth measurements 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. 

Comments

10900.16 11 The interval from 10937 to 10950 feet MD (5892 to 5891 feet TVD) has no gamma ray data due to sensor to bit offset.   8.500
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Gamma Ray - Apparent 0.5 ft Average GRAM
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Depth Averaged ROP 3 ft Average ROPA
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ft/h

Weight On Bit, Average 1 ft Average WOBA
0 50

klb

Downhole Temperature TCDM
0 250

degF

4850.00

040° 43' 48.900" N

Rig Floor

103° 54' 11.304" W

Mean Sea Level

-1.03

9.800

On 52636

6.64

67.18

Grid

7.67

0.000.00

354.64

Minimum CurvatureTotal Correction: (deg)

Magnetic Correction:

Drill Depth Zero:

Local Magnetic Dip Angle: (deg) Local Gravity Field: (m/s2)

Grid Convergence: (deg)

Latitude: Longtitude:

Local Magnetic Field: (nT)

Magnetic Declination: (deg)

North Reference:

Directional Survey Summary

TVD Calculation Method:

Vertical Datum is: Vertical Datum to DDZ: (ft)

Vertical Section East: (m)Vertical Section North: (m)

Vertical Section Azimuth: (deg)

  175.34     0.08   95.00     0.26    4.03    0.29 1781.00    -3.56N/A   -60.54 1780.98    -3.93

  191.31     0.05   94.00     0.19    4.25    0.46 1402.00    -2.10N/A   -24.44 1401.98    -2.49

  100.48     0.12   92.00     0.14    1.29    0.48  268.00     0.17N/A    11.07  268.00     0.05

    0.00     0.00    0.00     0.00    0.00    0.00    0.00     0.00N/ATie-In     0.00    0.00     0.00

  178.85    -0.08   95.00     0.13    4.18    0.38 1497.00    -2.79N/A   -13.12 1496.98    -3.17

   51.23     0.32   79.00     0.32    0.13    0.25   79.00     0.11N/A    64.85   79.00     0.09

  178.92     0.80   94.00     0.80    4.06    1.04 1875.00    -4.65N/A     3.81 1874.97    -5.01

  150.52     0.52   94.00     0.57    3.02    0.52  835.00    -0.00N/A   123.30  834.99    -0.28

  173.05    -0.71   41.00     0.77    4.15    1.14 1979.00    -6.93N/A   -13.76 1978.94    -7.29

  170.02     0.11   95.00     0.37    2.08    0.23  552.00     0.07N/A  -160.81  551.99    -0.13

   56.21     0.28   94.00     0.66    2.44    0.49  646.00     0.10N/A  -121.07  645.99    -0.12

  232.85     0.16   94.00     0.27    4.15    0.21 1686.00    -3.22N/A   147.24 1685.98    -3.59

   91.34    -0.19   95.00     0.20    1.93    0.30  363.00     0.09N/A    -9.62  362.99    -0.09

  229.42    -0.25   95.00     0.50    3.76    0.14 1024.00    -0.57N/A   134.77 1023.99    -0.92

   94.44    -0.34   95.00     0.40    4.24    0.06 1592.00    -3.11N/A   -88.85 1591.98    -3.49

  126.06     0.33   95.00     0.53    3.97    0.45 1119.00    -0.87N/A  -108.80 1118.99    -1.23

   90.30     0.12   97.00     0.24    0.61    0.37  176.00     0.24N/A    40.28  176.00     0.18

  101.87    -0.19   94.00     0.25    4.49    0.27 1213.00    -1.13N/A   -25.73 1212.98    -1.54

  178.69     0.62   63.00     0.62    4.09    1.43 1938.00    -6.01N/A    -0.37 1937.95    -6.37

   34.62    -0.48   95.00     0.49    2.80    0.03  741.00     0.35N/A   -22.73  740.99     0.09

  322.79    -0.18   94.00     0.42    2.11    0.13  457.00     0.17N/A  -136.76  456.99    -0.03

  101.39    -0.15   94.00     0.42    3.54    0.38  929.00    -0.43N/A   -52.27  928.99    -0.76

  214.28     0.15   95.00     0.60    4.51    0.41 1308.00    -1.46N/A   118.33 1307.98    -1.87

 (deg)  (deg)

Azimuth Build RateCourse

 (deg/100ft)  (deg/100ft)  (deg/100ft)

Dog LegEastInclination

 (ft)  (ft)  (ft)  (ft)  (ft)  (ft)

Length

Measured

Depth

North

Projection Severity

Tie-In /

 (degF)

True Vertical

Depth

Temperature Turn RateVertical

Section



  182.72     0.40   95.00     1.10  -74.59    9.19 3587.00  -148.58N/A     6.56 3574.08  -140.97

  212.48     0.11   94.00     2.05  -86.75    9.13 3870.00  -190.93N/A    12.98 3853.55  -181.99

  350.04     0.10   94.00     0.60 -325.00   91.54 7084.00   916.78N/A     0.60 5924.76   943.13

  354.19    -0.27   94.00     2.36 -404.54   90.15 9545.00  3371.92N/A    -2.34 5902.47  3394.96

  355.46     0.11   95.00     0.13 -459.94   90.6210114.00  3938.14N/A    -0.08 5897.83  3963.89

  358.03    -0.19   95.00     1.07 -382.81   90.34 9167.00  2994.61N/A    -1.05 5905.42  3017.27

  224.60     0.00   95.00     0.20  -49.02    8.89 2925.00   -53.38N/A    -1.32 2920.39   -48.57

  225.85     0.12   95.00     0.18  -38.60    8.89 2830.00   -43.04N/A    -0.86 2826.53   -39.25

  235.64     1.42   95.00     1.43   -2.05    3.31 2452.00   -11.62N/A    -3.73 2451.80   -11.38

    7.80    16.84   94.00    16.84 -307.71   91.60 6233.00    72.47N/A    -0.12 5949.04   100.90

  359.87    -0.14   95.00     0.38 -379.46   90.52 8977.00  2804.65N/A     0.36 5906.99  2827.84

  354.01     0.13   95.00     0.74 -435.60   90.52 9829.00  3654.21N/A     0.73 5900.59  3678.92

    8.04    13.67   95.00    13.72 -332.62   60.42 6044.00  -106.82N/A     1.33 5903.39   -75.28

  354.59     0.00   94.00     1.78 -380.32   90.37 7463.00  1291.54N/A     1.78 5919.70  1321.42

    3.24    -0.09   95.00     1.49 -271.75   91.51 6612.00   449.46N/A    -1.48 5936.91   472.88

  355.03     0.06   95.00     1.08 -444.67   90.58 9924.00  3748.77N/A     1.07 5899.68  3773.91

  230.21     2.59   95.00     2.61  -17.53    8.46 2641.00   -23.60N/A    -2.69 2639.72   -21.86

  226.67     0.34   94.00     0.66  -28.06    8.78 2735.00   -32.95N/A    -3.77 2732.66   -30.19

  359.53     0.14   94.00     0.54 -378.96   90.65 8882.00  2709.66N/A    -0.52 5907.96  2733.21

  357.34     6.76   95.00    13.52 -345.26   40.01 5855.00  -247.50N/A    19.67 5779.61  -214.17

  355.54    -0.06   95.00     0.54 -452.48   90.5210019.00  3843.44N/A     0.54 5898.77  3868.90

  200.11     0.10  189.00     1.90 -241.60    9.48 5193.00  -331.98N/A   -11.68 5159.22  -307.96

  338.65    12.47   94.00    14.45 -334.23   33.59 5760.00  -302.72N/A    16.05 5703.34  -270.17

    4.65     0.23   95.00     0.50 -278.28   91.60 6517.00   354.73N/A    -0.44 5939.49   379.17

  349.48     0.07   95.00     0.29 -308.29   91.45 6990.00   824.30N/A     0.28 5927.21   849.50

    6.78     7.89   94.00    10.49 -342.57   47.43 5949.00  -182.79N/A    10.04 5847.57  -149.99

  356.39    -0.29   95.00     0.64 -396.82   90.40 9451.00  3278.24N/A    -0.57 5902.92  3300.98

    6.56     1.26   95.00     1.82 -295.84   92.80 6328.00   166.65N/A    -1.31 5945.39   193.56

  228.09    -0.57   94.00     5.72 -253.48    8.91 5382.00  -359.25N/A    36.22 5345.79  -334.00

  116.46    -0.01   94.00     0.05    4.34    0.03 2168.00    -7.83N/A    78.86 2167.94    -8.20

    0.87    -0.19   95.00     1.18 -477.14   90.3410870.00  4693.78N/A     1.17 5891.41  4717.83

  232.00     0.00   94.00     2.10 -214.85    9.38 4910.00  -295.70N/A   -12.90 4879.93  -274.33

    2.00     0.23   95.00     0.31 -387.30   90.65 8315.00  2142.79N/A    -0.21 5913.32  2169.60

  239.89     0.00   94.00     0.94 -173.96    9.37 4627.00  -274.73N/A     5.79 4600.71  -257.28

  352.92     0.13   95.00     2.00 -370.09   90.37 7369.00  1198.10N/A     2.00 5920.31  1227.44

    0.83    -0.03   95.00     1.95 -399.14   90.34 7936.00  1764.00N/A     1.95 5916.52  1793.57

  219.44    -0.11   95.00     1.16  -95.53    9.03 3965.00  -203.05N/A     7.33 3947.36  -193.24

  239.18     1.13   94.00     1.14    1.61    1.96 2357.00    -9.24N/A    -8.38 2356.90    -9.35

    7.91    16.16   95.00    16.16 -320.43   75.77 6139.00   -19.79N/A    -0.14 5938.73    10.23

  356.93     0.23   95.00     0.53 -391.29   90.68 9356.00  3183.41N/A    -0.47 5903.82  3206.04

  228.66    -0.08  189.00     0.28 -149.04    9.32 4438.00  -256.86N/A     1.66 4414.22  -241.82

  222.18    -0.09   94.00     1.70 -225.99    9.30 5004.00  -306.04N/A   -10.45 4972.69  -283.59

  358.29    -0.06   94.00     0.83 -469.14   90.4610302.00  4125.89N/A     0.83 5896.09  4151.67

  353.74     0.26   95.00     0.54 -414.53   90.40 9640.00  3466.39N/A    -0.47 5902.01  3489.96

  357.61    -0.16   94.00     1.14 -392.44   90.40 7652.00  1480.12N/A     1.13 5918.16  1510.31

    1.90     0.22   95.00     1.15 -396.88   90.55 8031.00  1858.96N/A     1.13 5915.78  1887.91

  176.49    -0.31   94.00     0.54  -74.68    8.81 3492.00  -133.74N/A     2.83 3480.24  -126.18

  190.27    -0.14   94.00     1.28  -76.27    9.06 3681.00  -163.36N/A     8.03 3666.89  -155.53

  358.64    -0.13   95.00     0.39 -471.69   90.3410397.00  4220.85N/A     0.37 5895.42  4246.46

  353.38     0.19   95.00     5.73 -276.51   91.60 6801.00   638.11N/A    -5.73 5932.00   661.15

  357.74    -0.16   95.00     0.21 -396.30   90.25 7747.00  1575.04N/A     0.14 5917.62  1605.18

  358.67     0.09   95.00     0.71 -474.99   90.5210586.00  4409.82N/A    -0.71 5894.00  4434.90

  358.82    -0.10   94.00     4.70 -270.06   91.42 6706.00   543.39N/A    -4.70 5934.51   566.25

  359.34     0.10   94.00     0.75 -473.34   90.4310491.00  4314.83N/A     0.74 5894.79  4340.18

  359.76    -0.11   94.00     0.64 -477.66   90.5210775.00  4598.78N/A     0.63 5892.12  4623.30

    1.69     0.00   94.00     1.51 -380.96   90.52 8598.00  2425.70N/A     1.51 5910.75  2450.68

  358.98     0.13   94.00     1.33 -398.99   90.37 7841.00  1669.00N/A     1.32 5917.11  1698.97

  223.04    -0.07   95.00     0.60 -105.32    8.96 4060.00  -214.21N/A     3.79 4041.19  -203.44

  225.53     0.27  189.00     0.34 -126.46    9.47 4249.00  -235.86N/A     1.32 4227.75  -223.02

  244.13    -0.04   95.00     0.74 -201.92    9.38 4816.00  -287.64N/A    -4.49 4787.18  -267.52

  356.55     0.19   95.00     2.07 -387.65   90.55 7558.00  1386.25N/A     2.06 5918.94  1416.40

  353.32     0.00   94.00     0.45 -425.12   90.40 9734.00  3559.79N/A    -0.45 5901.36  3583.94

    1.65    -0.10   94.00     0.28 -393.97   90.46 8125.00  1952.92N/A    -0.27 5914.96  1981.18

  199.87     0.17   95.00     2.73  -75.44    9.43 3209.00   -89.40N/A   -16.83 3200.80   -81.96

  248.40     0.05   94.00     1.48 -187.73    9.42 4721.00  -281.40N/A     9.05 4693.45  -262.63

    0.57     0.06   95.00     1.18 -379.08   90.58 8693.00  2520.67N/A    -1.18 5909.83  2545.06

  174.93    -0.24   94.00     4.27  -77.40    9.20 3303.00  -104.14N/A   -26.53 3293.60   -96.45

  359.17     0.11   95.00     0.54 -476.78   90.6210681.00  4504.79N/A     0.53 5893.06  4529.63

    0.27     0.06   95.00     1.55 -382.56   90.52 8504.00  2331.72N/A    -1.55 5911.60  2357.26

  262.68     2.99   95.00     7.04 -268.56   11.75 5477.00  -365.41N/A    36.41 5439.33  -338.72

  357.38     0.13   94.00     0.70 -386.57   90.46 9261.00  3088.53N/A    -0.69 5904.76  3111.14

  232.77     2.86   94.00     2.87   -8.20    6.00 2546.00   -16.13N/A    -3.05 2545.48   -15.29

    0.02    -0.06   95.00     0.58 -378.59   90.52 8788.00  2615.67N/A    -0.58 5908.92  2639.59

  350.18    -0.06   95.00     0.16 -341.31   91.48 7179.00  1010.33N/A     0.15 5922.26  1037.80

    1.36     0.00   24.00     0.00 -475.48   90.4310950.00  4773.76N/AProjection     0.00 5890.85  4797.30

    5.07    -1.51   94.00     2.19 -286.32   91.38 6422.00   260.10N/A    -1.59 5941.96   285.71

  323.56     4.95   95.00    11.51 -314.27   21.87 5666.00  -341.20N/A    31.64 5620.18  -310.35

  247.06     0.92   95.00     0.97    3.67    0.90 2263.00    -8.13N/A   137.47 2262.93    -8.44

  293.50     5.77   94.00     9.82 -290.83   17.17 5571.00  -361.08N/A    32.79 5530.44  -332.34

  359.03     0.00   95.00     0.88 -380.37   90.52 9072.00  2899.64N/A    -0.88 5906.13  2922.50

    1.36     0.16   56.00     0.89 -476.05   90.4310926.00  4749.77N/A     0.87 5891.03  4773.47

    1.74    -0.20   94.00     0.34 -384.23   90.46 8409.00  2236.74N/A    -0.28 5912.41  2262.85

  194.04    -0.03   95.00     1.05 -246.18    9.45 5288.00  -346.90N/A    -6.39 5252.93  -322.38

  173.83    -0.11   95.00     0.21  -75.92    9.10 3398.00  -119.17N/A    -1.16 3387.39  -111.56

  221.11     0.11   94.00     0.59  -58.95    8.99 3019.00   -64.09N/A    -3.71 3013.25   -58.30

  234.45     0.05   95.00     0.99 -161.11    9.37 4533.00  -266.44N/A     6.09 4507.96  -250.22

  215.86     0.29   95.00     0.92  -68.31    9.27 3114.00   -75.88N/A    -5.53 3107.05   -69.17

  200.28    -0.03   95.00     1.65  -80.19    9.03 3776.00  -177.72N/A    10.54 3760.72  -169.45

   42.33    -1.16   95.00     1.23    4.29    0.04 2074.00    -7.84N/A  -137.60 2073.94    -8.21

    2.20    -0.03   95.00     0.58 -390.78   90.43 8220.00  2047.86N/A     0.58 5914.22  2075.41

  351.02    -1.29   95.00     1.57 -356.82   90.25 7274.00  1104.04N/A     0.88 5920.82  1132.55

  349.21    -0.23   94.00     4.44 -290.73   91.38 6895.00   730.97N/A    -4.44 5929.56   754.93

  357.51    -0.11   94.00     2.18 -465.70   90.5210208.00  4031.96N/A     2.18 5896.89  4057.83


