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INTRODUCTION

A Seismic Velocity Survey was conducted for the Exxon Company
U.S.A. in their 0CS-P-0182 No. 2 well located in the Santa Barbara
Channel, Offshore California. The survey was conducted by the Birdwell

Division of Seismograph Service Corporation on April 20, 1980.

A borehole compensated Sonic Log, digitized and integrated from
2644 ft. K.B. to 12,456 ft. K.B., was calibrated to the geophone survey
data. The borehole was de;iated. Depth corrections to vertical were
based on a subsurface directional survey furnished by Exxon Company
U.S.A. Unless stated otherwise all depths in this report refer to true

vertical depths.

OPERATION STATISTICS

Surface conditiomns: Favorable

K.B. elevation: + 38 f¢t.

Water depth: 1111 f£t.

Casing depth: 5616 ft. K.B.

Seismic datum elevation: Sea Level

Well T.D.: 12,481 ft. K.B.

Air gun locatiom: 65 ft. Southeast of well

Depth of air gun and

time break hydrophone: 35 ft.
Survey based on: K.B.
Number of levels tested: 53



OPERATION STATISTICS (Cont.)

Upper geophone level tested:
Deepest geophone level tested:
Quality of geophone breaks:

Elevation velocity (Ve):

INSTRUMENTATION

Energy source:

Air gun chamber used:
Gas pressure om gun:
Pressure source:

Time break hydrophone:

Downhole detector:

Downhole amplification:
Borehole coupling:
Surface amplification:

Recording:

Tape format :

Recording mode:

Sample rate:
Trace polarity:

Digital tape playouts:

1250 ft. K.B. (meas.)
12,137 ft. K.B. (meas.)
Poor to Fair

5000 ft./sec.

Bolt par model 1900C air gun
200 cu. in.

1200 psi

Bottled gas

Attached to gun

Six 15 Hz. geophones connected
in parallel

40 db

Surface controlled arm
Floating point amplifier

§.5.C. model IDPC-1100 floating
point digital well survey
recording system

9 track, IBM compatible

800 bpi NRZI

1 millisecond

Time breaks: dowm
Geophone breaks: down



FIELD PROCEDURE

Standard practice, using the wall-coupled geophone, is to lower the
instrument to the level to be tested, open the coupling device, slacken
the cable, shoot, pick up the slack, retract the coupling device and
then move to the next level where the cycle is repeated. Slackening the
cable while the phone is coupled to the wall minimizes the effect of any

cable-borne energy.

RESULTS AND INTERPRETATION

Seismic

The digital tape data have been vertically stacked for each level
producing a stacked trace display. The data used for the calculations
consist of the times of the stacked traces for each level. These time
data are tabulated with the velocities and calculation steps on the ve-
locity calculation sheets in the appendix. Sea bed, at a reported depth
of 1111 ft. below sea level, is considered a velocity interface, and the
computed interval velocities shown in the tabulation include this level.

A computer plot of the time-depth, average and interval velocities, with

. a reduced scale plot of the calibrated velocity log, is included in the

appendix. The traces were edited and arranged according to depth.

Relative Amplitude Plot

A relative amplitude comparison was made between the downhole geo-
phone and the time break hydrophone, which is attached to the air gun.

The comparison is shown as a plot of the RMS ration of the received



Relative Amplitude Plot (Cont.)

signal to the source signal. The RMS values were computed over a 400
ms window of the source signal and of the downhole geophone signal. The
ratio of the RMS values is computed, converted to db, and plotted at the
indicated depths. This plot, which shows the relative amplitude decay,

is included in the appendix.

Velocity Log

The time depth values obtained from the velocity survey are used to
calibrate the interval transit time log. The measured timed intervals
from the survey are compared with the corresponding integrated time inter-
vals from the interval transit time log. A plot is made indicating the
differences between the geophone data and the log, and from this plot ad-
justments are determined and applied to the log. This plot is labeled
Deviation Plot, and is included in the appendix. The adjustments deter-
mined from the deviation plot are applied by moving the interval transit
time curve laterally in such a way that when re-integrated the log times
ﬁill agree closely with the well geophone times. The lateral adjustments

. consist of a linear or differential shift.

Linear shifts are calculated using the equation:

Shift = a2 ~ fal < 105
D. =D

1 2

where D is the depth of the adjustment point, and tA is the

amount of time adjustment indicated by the adjustment point.

4=



Velocity Log (Cont.)

The result is expressed in us/ft. The linear shifts are
applied only when the equation is positive as the log error
in this case is assumed to be instrumental in origin. When

the equation is negative a differential shift is used.

Differential shifts are calculated using the equation:

(e -t)), = (£ -t,),
t _‘E——f x 100
12 ~ %11

Z Shift =

where tL is the travel time from the interval transit time log
at the adjustment point, and tA is the amount of time adjust-
ment indicated by the adjustment point. Differential shifts
are applied whenever the calibration data indicates a shift
towards higher velocities. The lower velocities, due to bore-
hole effects, are assumed to have contributed more transit

time error than higher velocities. Therefore, lower velocity
sections of the log receive larger corrections than higher ve-
locity sections. Differential shifts are expressed as a per-
centage of the interval transit time log values. In both equa-
tions above, subscript 1 corresponds with the shallow adjust-
ment point, and subscript 2 corresponds with the deep adjust-

ment point. (See Deviation Plot)

The adjustments to the log interval time data are listed on the cali-
brated log heading, and have been absorbed into the natural velocity con-
trasts as recorded on the interval transit time log. The total travel
times for the geophone levels as shown by the calibrated log, and indi-

cated time differences between the geophone and calibrated log data, are



Velocity Log (Cont.)

listed on the calibrated velocity log data sheets in the appendix. The

time differences are minimal.

Three copies of the calibrated interval transit time log are in-
cluded in the report pocket: One at a linear depth scale of 1" = 100°',
one at a linear time scale of 2 %" per second, two way time, and one
at a linear time scale of 5" per second, two way time. A computer print-
out of the calibrated log data, listing one and two way travel times,

depth, interval and average velocities, ié included in the appendix.

The results from the combined survey and velocity log are good, and

the data are considered reliable.

Respectfully submitted,

Birdwell Division of
Seismograph Service Corporation
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CROSS-SECTION AND DEFINITION OF TERMS

I B §

Goophone depth below waell elevation

Differanco betwesn well elevation and elevation datum = Ew—ED
Goeophone depth below elevation datum = Dgm — Dwd

Uphole time in thothole

Refroction time from teferance goophone

Depth of shot

Horizontal distance from well to shothole

Difference between shot elevation and elevation dotum = Es — ds — ED
Goeophono dopth below shot elevation = Dgd - 4sd

Dgs / VH' + Dgs

Obsarved travel time from shot to wall geophone

Quality grade of well geophone “break”

Travel time for Dgs distance = T cos i

Time correction from shot to elevation datum

Travel time for Dgd distance = Tgs — Asd/ve

Avéroge velocity to depth Dgd — Dgd/Tgd

interval distance = Dgdy —

Interval time for ADgd distonce = Tgda — Tgda

Interval velocity = ADgd/aTgd

Direct diagonal distance from shot to geophone = Dgs/cos |
Elevation or reference datum

Elevation correction ve

Difference between well elevation and shothole elevation = Ew — Es
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Birdwell

CALIBRATED VELOCITY LOG DATA SHEET ssc-:ac:

Exxon Company U.S.A.

0CS-P-0182 No. 2
Santa Barbara Channel, Offshore California
ELEW. ELEY. DAT. T.D. DATE
K.B. = + 38 ft. Sea Level 12,481 ft. K.B. April 20, 1980
T.V. DEPTHBELOW LOG GEO. |
ITEM Tad - .4 T DIFF
K.B. DATUM 9 | gc 5
!
1149 1131 Sea Bed L2222 .2222 | .0000
1250 1212 Geophone Level .2410
1500 1462 Geophone Level .2876 -
|
1750 1712 | Geophone Level .3342 |
2000 1962 Geophone Level .3808 .3808 .0000
2250 2212 Geophone Level .4288 .4288 .0000
2500 2462 Geophone Level .4678 L4678 | +.0000
2749 2711 Geophone Level .5114 .5128 | -.0014
2999 2961 Geophone Level .5541 .5538 | +.0003
3249 3211 Geophone Level .5952 .5969 | -.0017
3499 3461 | Geophone Level 6356 6359 | -.0003
3749 3711 Geophone Level .6753 .6759 | -.0006
== 3999 3961 Geophone Level L7147
S
= 4249 4211 Geophone Level .7531 .7549 -.0018
g
EET 4498 4460 Geophone Level .7906 .7919 | -.0013
D ::}3 4748 4710 | Geophone Level .8258 .8269 | -.0011
L.}
[ ;EQ 4998 4960 Geophone Level .8639 .8639 .0000
S =
o B 5248 5210 Geophone Level .8998 .
< 2
b= —2 5497 5459 | Geophone Level .9342 .9349 | -.0007
=
[ 5747 5709 Geophone Level .9686 .9669 | +.0017
g:-g 5996 5958 | Geophone Level 1.0028 1.0019 | +.0009
6076 6038 Geophone Level 1.0140 1.0149| -.0009
6245 6207 Geophone Level 1.0372 1.0349| +.0023
6410 6372 Geophone Level 1.0577 1.0569| +.0008
6495 6457 Geophone Level 1.0677 1.0669| +.0008

Page 1 of 3



Birdwell

CALIBRATED VELOCITY LOG DATA SHEET ssc-is0z

Page 2

of 3

Exxon Company U.S.A.

g‘& 0CS-P-0182 No. 2
. Santa Barbara Channel, Offshore California
ECew. ELEV. DAT. Y.0. DATE
K.B. = + 38 ft. Sea Level 12,481 ft. K.B. April 20, 1980
1.y DEPTHBELOW e ,;gs G-f,?[ |= -
K.B. DATUM
6742 6704 Geophone Level 1.0964 1.0959 | +.0005
7009 6971 Geophone Level 1.1248 1.1268 | -.0020
7235 7197 Geophone Level 1.1453 1.1468 | -.0015
7313 7275 Geophone Level 1.1526 1.1537 | -.0011
7480 7442 Geophone Level 1.1685 1.1687 | -.0002
7726 7688 Geophone Level 1.1917 1.1924 | -.0007
7971 7933 Geophone Level 1.2168 1.2163 | +.0005
8217 8179 Geophone Level 1.2424 1.2430 | -.0006
8465 8427 Geophone Level 1.2658 1.2669 | -.0011
8624 8586 Geophone Level 1.2814 1.2809 | +.0005
8714 8676 Geophone Level 1.2905 1.2917 | -.0012
8963 8925 Geophone Level 1.3159 1.3147 | +.0012
9132 9094 Geophone Level 1.3335 1,3337 | -.0002
9212 9174 Geophone Level 1.3405 1.3417 | -.0012
9462 9424 Geophone Level 1.3625
9711 9673 Geophone Level 1.3837 1.3845 | ~.0008
9961 9923 Geophone Level 1.4055 1.4055 | .0000
10,210 10,172 Geophone Level 1.4252 1.4244 | +.0008
10,459 10,421 Geophone Level 1.4470 1.4483 | -.0013
10,708 10,670 Geophone Level 1.4678 1.4682 | -.0004
10,847 10,809 Geophone Level 1.4789 1.4791 | -.0002
10,956 10,918 Geophone Level 1.4872 1.4881 | -.0009
11,205 11,167 Geophone Level 1.5059 1.5069 | -.0010
11,452 11,414 Geophone Level 1.5244
11,601 11,563 Geophone Level 1.5355 | 1.5347 1+.0008




Birdwell

=

CALIBRATED VELOCITY LOG DATA SHEET ssc-i202

Page 3 of 3

Exxon Company U.S.A.
0CS-P-0182 No. 2

Eg‘H_, Santa Barbara Channel, Offshore California
ELEV. ELEV. DAT. I+.o. [ngrs

K.B. = + 38 ft. Sea Level 112,481 fr. K.BJ April 20, 1980
T.V.DEPTH BELOW Loc | ceo.

ITEM Tod - o~ DIFF.
K.B. DATUM 9 1 g
11,700 | 11,662 | Geophone Level 1.5434 1.5417 | +.0017
11,948 11,910 Geophone Level 15627 1.5645| -.0018
12,064 12,026 Geophone Level 1.5709
12,083 12,045 Geophone Level 1.5724 1.5745} -.0021
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