
C
o

m
p

a
n

y
:

A
p

o
llo

 O
p

e
ra

tin
g

 L
L

C

W
e

ll:
R

o
d

w
e

ll 1
4

-3
1

F
ie

ld
:

W
ild

c
a

t

C
o

u
n

ty
:

W
a

s
h

in
g

to
n

S
ta

te
:

C
o

lo
ra

d
o

Washington

Wildcat

SWSW Sec. 31, T4S, R51W

Rodwell 14-31

Apollo Operating LLC

B
o

re
h

o
le

 C
o

m
p

e
n

s
a

te
d

 S
o

n
ic

G
a

m
m

a
 R

a
y

Location:

S
W

S
W

 S
e

c
. 3

1
, T

4
S

, R
5

1
W

E
le

v
.:

K
.B

.
4

8
3

2
.0

0
  ft

6
0

0
 F

S
L

, 6
0

0
 F

W
L

G
.L

.
4

8
1

4
.0

0
  ft

L
a

t: 3
9

.6
5

6
3

9
0

 / L
o

n
g

: -1
0

3
.1

3
9

6
2

0
D

.F
.

4
8

3
1

.0
0

  ft

P
e

rm
a

n
e

n
t D

a
tu

m
:

G
ro

u
n

d
 L

e
v
e

l
E

le
v
.:

4
8

1
4

.0
0

  f

County:         

Field:

Location:

Well:

Company:

L
o

g
 M

e
a

s
u

re
d

 F
ro

m
:

K
e

lly
 B

u
s
h

in
g

1
8

.0
0

  ft
a

b
o

v
e

 P
e

rm
.D

a
tu

m

D
rillin

g
 M

e
a

s
u

re
d

 F
ro

m
:

K
e

lly
 B

u
s
h

in
g

A
P

I S
e

ria
l N

o
.

S
e

c
tio

n
:

T
o

w
n

s
h

ip
:

R
a

n
g

e
:

0
5

-1
2

1
-1

1
0

5
2

3
1

4
S

5
1

W

L
o

g
g

in
g

 D
a

te
1

3
-A

u
g

-2
0

1
7

R
u

n
 N

u
m

b
e

r
O

n
e

D
e

p
th

 D
rille

r
7

6
3

0
.0

0
 ft

S
c
h

lu
m

b
e

rg
e

r D
e

p
th

7
6

2
9

.0
0

 ft

B
o

tto
m

 L
o

g
 In

te
rv

a
l

7
6

2
9

.0
0

 ft

T
o

p
 L

o
g

 In
te

rv
a

l
5

1
5

.0
0

 ft

C
a

s
in

g
 D

rille
r S

iz
e

 @
 D

e
p

th
9

.6
2

5
 in

            @
           5

1
9

.0
0

 ft

C
a

s
in

g
 S

c
h

lu
m

b
e

rg
e

r
5

1
9

 ft

B
it S

iz
e

7
.8

7
5

 in

T
y
p

e
 F

lu
id

 In
 H

o
le

W
a

te
r

MUD

D
e

n
s
ity

V
is

c
o

s
ity

9
.3

 lb
m

/g
a

l
8

4
 s

F
lu

id
 L

o
s
s

P
H

6
.6

 c
m

3
1

0

S
o

u
rc

e
 o

f S
a

m
p

le
A

c
tiv

e
 T

a
n

k

R
M

    @
  M

e
a

s
 T

e
m

p
0

.0
4

 o
h

m
.m

          @
             7

5
 d

e
g

F

R
M

F
  @

  M
e

a
s
 T

e
m

p
0

.0
3

 o
h

m
.m

          @
             7

5
 d

e
g

F

R
M

C
  @

  M
e

a
s
 T

e
m

p
0

.0
7

 o
h

m
.m

          @
             7

5
 d

e
g

F

S
o

u
rc

e
 R

M
F

R
M

C
C

a
lc

u
la

te
d

C
a

lc
u

la
te

d

R
M

  @
 B

H
T

R
M

F
  @

  B
H

T
0

.0
2

      @
       1

7
5

0
.0

1
      @

       1
7

5

M
a

x
 R

e
c
o

rd
e

d
 T

e
m

p
e

ra
tu

re
s

1
7

5
 d

e
g

F
                                               

C
irc

u
la

tio
n

 S
to

p
p

e
d

                T
im

e
1

3
-A

u
g

-2
0

1
7

                 0
9

:4
0

:0
0

L
o

g
g

e
r o

n
 B

o
tto

m
                   T

im
e

1
3

-A
u

g
-2

0
1

7
                 2

3
:2

5
:0

0

U
n

it N
u

m
b

e
r

L
o

c
a

tio
n

:
9

1
0

8
F

o
rt M

o
rg

a
n

R
e

c
o

rd
e

d
 B

y
B

ra
n

d
o

n
 M

a
k
in

s
o

n

W
itn

e
s
s
e

d
 B

y
R

a
n

d
y
 S

a
y
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DECISION MADE IN CONNECTION WITH THE USE OF THIS RECORDED-DATA.
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Bit Size ( in ) 7.875

Top Driller ( ft ) 519

Top Logger ( ft ) 519

Bottom Driller ( ft ) 7630

Bottom Logger ( ft ) 7629

Size ( in ) 9.625

Weight ( lbm/ft ) 36

Inner Diameter ( in ) 8.921

Grade J55

Top Driller ( ft ) 0

Top Logger ( ft ) 0

Bottom Driller ( ft ) 519

Bottom Logger ( ft ) 519

Date Log Started 13-Aug-2017

Time Log Started 22:31:49

Date Log Finished 14-Aug-2017

Time Log Finished 01:41:12

Top Log Interval ( ft ) 515.00

Bottom Log Interval ( ft ) 7629.00

Total Depth ( ft ) 7629.00

Max Hole Deviation ( deg ) 0.00

Azimuth of Max Deviation ( deg ) 0.00

Bit Size ( in ) 7.875

Logging Unit Number 9108

Logging Unit Location Fort Morgan

Recorded By Brandon 
Makinson



Witnessed By Randy Say

Service Order Number DTS9-00017

Fluid Type Water

Max Recorded Temperatures  
( degF )

175

Source of Sample Active Tank

Salinity ( ppm ) 800

Density ( lbm/gal ) 9.3

Funnel Viscosity ( s ) 84

Fluid Loss ( cm3 ) 6.6

PH 10

Date/Time Circulation Stopped 13-Aug-2017  
09:40:00

Date Logger on Bottom 13-Aug-2017

Time Logger on Bottom 23:25:00

Source RMF Calculated

RMC Calculated

RM    @  Meas Temp  
( ohm.m@degF )

0.04 @ 75

RMF  @  Meas Temp  
( ohm.m@degF )

0.03 @ 75

RMC  @  Meas Temp  
( ohm.m@degF )

0.07 @ 75

RM  @ BHT ( ohm.m@degF ) 0.02 @ 175

RMF  @  BHT ( ohm.m@degF ) 0.01 @ 175

RMC  @  BHT ( ohm.m@degF ) 0.03 @ 175

Total Solid ( % ) 7.2

High Gravity Solids ( % )

One: Remarks

Equip name Length MP name Offset

LEH-QT 75.11

LEH-QT

EDTC-B 72.19

EDTH-B

EDTG-A

EDTC-B

TelStatus 65.69

Gamma Ra

y

66.82

HV 0.00

ACCZ 0.00

CTEM 68.69

HGNS-H 65.69

HGNH

NPV-N

NSR-F:5069

HACCZ-H:511

8

HMCA-H

HGNS-H

HGNS 56.28

HMCA 56.28

CNL Poros

ity

58.61

GR 64.95

Temperatu

re

65.66

Tool string run as per tool sketch.

Limestone Matrix

Wyllie Sonic Formula

BHT 175 F

TD 7629 ft, CSG 515 ft



Accelerom

eter

0.00

HGNS 56.28

HDRS-H 56.28

ECH-MEB

HRCC-H

HRMS-H

Short Spacing

:27786

HRGD-H:4899

Long Spacing

GPV-Q

Backscatter

GSR-J:5471

HRCC 52.28

TLD Densi

ty

45.97

Caliper 46.36

MCFL 46.85

AH-184[2] 44.04

DSLT-H 42.04

ECH-KH

DSLC-H

SLS-E

SLS-E 21.4

Lower-Nea

r

24.82

Lower-Far 25.82

Delta-T 27.19

Upper-Far 28.57

VDL 5ft 28.57

Upper-Nea

r

29.57

CBL 3ft 29.57

AH-184[1] 21.4

ZAIT-E:99 19.4

AZIS:99

AZRM



Temperatu

re

8.12

Induction 8.12

Power Sup

ply

8.12

Head Tens

ion

Mud Resist

ivity

0.00

SP 0.08

TOOL_ZERO

Lengths are in ft

Maximum Outer Diameter = 5.000 in

Line: Sensor Location, Value: Gating Offset

All measurements are relative to TOOL_ZERO

Type IDW-JA

Serial Number 6433

Calibration Date 14-Sep-2016

Calibrator Serial Number

Calibration Cable Type

Wheel Correction 1 -1

Wheel Correction 2 -1.99

Type CMTD-B/A

Serial Number

Calibration Date 05-Jun-2017

Calibrator Serial Number

Number of Calibration Points 10

Calibration Root Mean Square  
Error

12

Calibration Peak Error 23

Type 7-39AI-XS

Serial Number

Length 22000.00 ft

Conveyance Type Wireline

Rig Type Triple

All Schlumberger depth control procedures followed.Log Sequence First Log In the Well

IDW used as primary depth control.Rig Up Length At Surface



IDW used as primary depth control.Rig Up Length At Surface

Z-Chart used as secondary depth control.Rig Up Length At Bottom

Rig Up Length Correction

Stretch Correction

Tool Zero Check At Surface

ITT Integrated Transit Time ITTS 0.6746 s

Maxwell 2017 SP3 7.3.92069.3100

One Log[3]:Up Up 453.40 ft 7652.62 ft 13-Aug-2017
 11:37:55 PM

14-Aug-2017
 1:40:33 AM

ON -1.25 ft No

All depths are referenced to toolstring zero

Company:Apollo Operating LLC        Well:Rodwell 14-31

One: Log[3]:Up:S009

Description: SONI_Traditional_CompressionalDT_Curves    Format: Log ( Sonic Delta-t )    Index Scale: 5 in per 100 ft    Index Unit: ft    Index Type: Measured 
Depth    Creation Date: 14-Aug-2017 02:07:48 

Raw Gamma Ray (RGR) HGNS-H

0 150gAPI

Caliper (HCAL) HDRS-H

6 16in

Bit Size (BS) RT

6 16in

TIME_1900 - Time Marked every 60.00 (s)

Cable
Tension
(TENS)

5000 0lbf

ITT - Integrated Transit Time every 1.00 (ms)

ITT - Integrated Transit Time every 10.00 (ms)

Delta-T (also called Slowness or Interval Transit Time) (DT) DSLT-H

140 40us/ft

Sonic Porosity (SPHI) DSLT-H

0.3 -0.1ft3/ft3

Transit Time 1 (TT1)
DSLT-H

1200 200us

Transit Time 2 (TT2)
DSLT-H

1200 200us

Transit Time 3 (TT3)
DSLT-H

1200 200us

Transit Time 4 (TT4)
DSLT-H

1200 200us

480

490

500



510

520

530

540

560

570

580

590

610

620

630

640

660

670

680

690

710

720

500

550

600

650

700

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



720

730

740

760

770

780

790

810

820

830

840

860

870

880

890

910

920

930

940

750

800

850

900

BS

SPHI

TT3

TT4



940

960

970

980

990

1010

1020

1030

1040

1060

1070

1080

1090

1110

1120

1130

1140

1160

950

1000

1050

1100

1150

RGR

HCAL

BS

TENS DT TT1

TT2

TT3



1160

1170

1180

1190

1210

1220

1230

1240

1260

1270

1280

1290

1310

1320

1330

1340

1360

1370

1380

1200

1250

1300

1350

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



1380

1390

1410

1420

1430

1440

1460

1470

1480

1490

1510

1520

1530

1540

1560

1570

1580

1590

1400

1450

1500

1550

1600

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



1610

1620

1630

1640

1660

1670

1680

1690

1710

1720

1730

1740

1760

1770

1780

1790

1810

1820

1600

1650

1700

1750

1800

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



1820

1830

1840

1860

1870

1880

1890

1910

1920

1930

1940

1960

1970

1980

1990

2010

2020

2030

2040

1850

1900

1950

2000

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



2040

2060

2070

2080

2090

2110

2120

2130

2140

2160

2170

2180

2190

2210

2220

2230

2240

2260

2050

2100

2150

2200

2250

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



2260

2270

2280

2290

2310

2320

2330

2340

2360

2370

2380

2390

2410

2420

2430

2440

2460

2470

2480

2300

2350

2400

2450

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



2480

2490

2510

2520

2530

2540

2560

2570

2580

2590

2610

2620

2630

2640

2660

2670

2680

2690

2500

2550

2600

2650

2700

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



2710

2720

2730

2740

2760

2770

2780

2790

2810

2820

2830

2840

2860

2870

2880

2890

2910

2920

2700

2750

2800

2850

2900

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



2920

2930

2940

2960

2970

2980

2990

3010

3020

3030

3040

3060

3070

3080

3090

3110

3120

3130

3140

2950

3000

3050

3100

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



3140

3160

3170

3180

3190

3210

3220

3230

3240

3260

3270

3280

3290

3310

3320

3330

3340

3360

3150

3200

3250

3300

3350

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



3360

3370

3380

3390

3410

3420

3430

3440

3460

3470

3480

3490

3510

3520

3530

3540

3560

3570

3580

3400

3450

3500

3550

BS

SPHI

TT3

TT4



3580

3590

3610

3620

3630

3640

3660

3670

3680

3690

3710

3720

3730

3740

3760

3770

3780

3790

3600

3650

3700

3750

3800

RGR

HCAL

BS

TENS DT TT1

TT2

TT3



3810

3820

3830

3840

3860

3870

3880

3890

3910

3920

3930

3940

3960

3970

3980

3990

4010

4020

3800

3850

3900

3950

4000

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



4020

4030

4040

4060

4070

4080

4090

4110

4120

4130

4140

4160

4170

4180

4190

4210

4220

4230

4240

4050

4100

4150

4200

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



4240

4260

4270

4280

4290

4310

4320

4330

4340

4360

4370

4380

4390

4410

4420

4430

4440

4460

4250

4300

4350

4400

4450

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



4460

4470

4480

4490

4510

4520

4530

4540

4560

4570

4580

4590

4610

4620

4630

4640

4660

4670

4680

4500

4550

4600

4650

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



4680

4690

4710

4720

4730

4740

4760

4770

4780

4790

4810

4820

4830

4840

4860

4870

4880

4890

4700

4750

4800

4850

4900

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



4910

4920

4930

4940

4960

4970

4980

4990

5010

5020

5030

5040

5060

5070

5080

5090

5110

5120

4900

4950

5000

5050

5100

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



5120

5130

5140

5160

5170

5180

5190

5210

5220

5230

5240

5260

5270

5280

5290

5310

5320

5330

5340

5150

5200

5250

5300

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



5340

5360

5370

5380

5390

5410

5420

5430

5440

5460

5470

5480

5490

5510

5520

5530

5540

5560

5350

5400

5450

5500

5550

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



5560

5570

5580

5590

5610

5620

5630

5640

5660

5670

5680

5690

5710

5720

5730

5740

5760

5770

5780

5600

5650

5700

5750

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



5780

5790

5810

5820

5830

5840

5860

5870

5880

5890

5910

5920

5930

5940

5960

5970

5980

5990

5800

5850

5900

5950

6000

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



6010

6020

6030

6040

6060

6070

6080

6090

6110

6120

6130

6140

6160

6170

6180

6190

6210

6220

6000

6050

6100

6150

6200

BS

SPHI

TT3

TT4



6220

6230

6240

6260

6270

6280

6290

6310

6320

6330

6340

6360

6370

6380

6390

6410

6420

6430

6440

6250

6300

6350

6400

RGR

HCAL

BS

TENS DT TT1

TT2

TT3



6440

6460

6470

6480

6490

6510

6520

6530

6540

6560

6570

6580

6590

6610

6620

6630

6640

6660

6450

6500

6550

6600

6650

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



6660

6670

6680

6690

6710

6720

6730

6740

6760

6770

6780

6790

6810

6820

6830

6840

6860

6870

6880

6700

6750

6800

6850

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2

TT3

TT4



6880

6890

6910

6920

6930

6940

6960

6970

6980

6990

7010

7020

7030

7040

7060

7070

7080

7090

6900

6950

7000

7050

7100

RGR

HCAL

BS

TENS DT

SPHI

TT1

TT2
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Raw Gamma Ray (RGR) HGNS-H

0 150gAPI

Caliper (HCAL) HDRS-H

6 16in

Bit Size (BS) RT

6 16in

TIME_1900 - Time Marked every 60.00 (s)

Cable
Tension
(TENS)

5000 0lbf

ITT - Integrated Transit Time every 1.00 (ms)

ITT - Integrated Transit Time every 10.00 (ms)

Delta-T (also called Slowness or Interval Transit Time) (DT) DSLT-H

140 40us/ft

Sonic Porosity (SPHI) DSLT-H

0.3 -0.1ft3/ft3

Transit Time 1 (TT1)
DSLT-H

1200 200us

Transit Time 2 (TT2)
DSLT-H

1200 200us

Transit Time 3 (TT3)
DSLT-H

1200 200us

Transit Time 4 (TT4)
DSLT-H

1200 200us



One: Parameters

Bit SizeBS WLSESSION 7.875 in

CALI Supplementary OffsetCALI_SHIFT HDRS-H 0.4 in

Casing Bottom (Logger)CBLO WLSESSION 519 ft

Correction for Delta-T Shale, EmpiricalCDTS Borehole 100 us/ft

Delta-T DetectionDETE DSLT-H E2

Delta-T Computation ModeDTCM DSLT-H Full

Delta-T FluidDTF Borehole 189 us/ft

Delta-T MatrixDTM Borehole 56 us/ft

Integrated Transit Time SourceITTS DSLT-H DT

Manual High Threshold Reference for first arrival detectionMAHTR DSLT-H 120

Minimum High Threshold Reference for first arrival detectionMNHTR DSLT-H 100

Near Minimum Sliding GateNMSG DSLT-H 140 us

Sliding Gate StatusSGAD DSLT-H On

Sonic Porosity FormulaSPFS Borehole Wyllie

Sonic Porosity SourceSPSO DSLT-H DT

One: Parameters

DSLT Acquisition ModeMODE DSLT-H BHC

DSLT Firing RateRATE DSLT-H 15 Hz

DSLT Telemetry Frame SizeDTFS DSLT-H 536

Toolstring Maximum Logging SpeedMAX_LOG_SPEED WLSESSION 3600 ft/h

Company: Apollo Operating LLC

Well: Rodwell 14-31

Field: Wildcat

County: Washington

State: Colorado

Borehole Compensated Sonic

Gamma Ray
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