











Avalon at South Bay Deep Dynamic Compaction Vibration Monitoring Plan April 9, 2008

SECTION 3.0 VIBRATION MONITORING PROCEDURES

The following sections describe the general procedures which will be utilized to conduct the
vibration monitoring. These include a general description of the equipment used to conduct
vibration monitoring, the general provisions for use of these monitoring instruments, and the
general procedures for collection of monitoring data. Specific vibration monitoring procedures to
be utilized during the DDC Pilot Test and full scale DDC operations will be discussed in
subsequent sections.

3.1  General Vibration Monitoring Guidelines

Vibration monitoring is performed utilizing seismographs placed at strategic locations between
the source of the vibrations and the area of interest, e.g., residential development, and then
monitoring the peak particle velocity levels. These general guidelines define the Vibration
Monitor responsibilities when deploying seismographs in the field.

a) Vibration monitoring shall be performed continuously and at all times when DDC is
carried out, including during the DDC npilot test. This will include monitoring of
background vibration levels prior to each DDC advancement.

b) All activities for vibration monitoring shall be performed under supervision of a Civil
Engineer registered in the State of California.

c) Vibration Monitoring Array shall be set up for each simultaneously performing DDC
location in accordance with the layouts shown in Sections 7 and 8 of this document. A
separate vibration monitoring array will be set up for each DDC rig.

d) Vibration Monitor shall maintain a detailed daily log of the monitoring activities as
outlined in Sections 4 and 5 of this document.

e) Monitoring shall be performed utilizing a seismograph with a triaxial geophone (e.g.,
Blastmate 111 or equivalent).

f) Only seismographs and geophones with current calibration, i.e., no older than 1 year,
shall be used for the vibration monitoring.

3.2  Geophone Placement and Ground Coupling

Placement of the geophone and coupling it with the ground surface are the two most important
factors to ensure accurate ground motion data collection.

a) The geophone shall be placed as close as possible to the shortest line connecting the
DDC location and the Protected Structures. Under no circumstance shall the geophone
be placed more than 30 feet off such a line. Consequently, the Vibration Monitoring
Array may need to be repositioned during the day as the DDC operation advances along
the site boundary.
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b) The geophone shall be placed on level ground following removal of any sod/debris to
expose native competent soil. Placement on driveways, walkways, and slabs must be
avoided due to potential vibration amplification or diminution effects.

c) The density of the soil under the geophone should be greater than or equal to the
geophone density. Uncompacted fill material, loose sand, unconsolidated soils, flower-
bed mulch or other unusual media shall be avoided as they may have an adverse
influence on the recording accuracy.

d) The placement of geophones in the landfill cover soil may at times be unavoidable. The
cover soil may not act as “native competent soil” due to its potential unconsolidated
nature. Data collected from these locations may need to be qualified to adjust for this.

e) The geophone shall be oriented in the direction towards the DDC operation according to
the manufacturer’s recommendations. Typically, an arrow or longitudinal channel needs
to be oriented directly at the vibration source to collect correct directional ground motion
data.

f) For measured accelerations less than 1g (gravitational acceleration g = 32.17 ft/sec?), the
geophones shall be coupled with the ground surface using sand bagging and spiking.
Spiking entails firmly pressing the sensor with the attached tapered spike(s) into the
prepared level ground surface. Sand bagging consists of placing the sensor on the
exposed native competent soil with a sand bag(s) over top. Sand bags shall be
sufficiently large to be loosely filled with about 10 pounds of sand. When placed over
the sensor the sand bag profile should be as low and wide as possible with a maximum
amount of firm contact with the ground.

g) All cables shall be secured to prevent geophone movement from the wind or other
extraneous sources.

3.3  Data Acquisition Programming

The data shall be acquired continuously at a sensitivity and sampling rate determined during the
Pilot Test. Peak values shall be recorded for a time interval determined during the Pilot Test.
Generally, a “sensitive” mode suitable for measuring PPV of less than 1 inch/sec and time
interval encompassing duration of work at one DDC drop location (i.e., 5 to 10 minutes) are
anticipated, and will be suitably sensitive to accurately and reproducibly measure 0.2 in/sec PPV.
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SECTION 4.0 VIBRATION MONITORING DURING PILOT DDC TEST

To help guide the DDC process and to determine the initial vibration effects from the DDC, a
pilot test will be conducted. The vibration monitoring data from the pilot test will be used to
determine if adjustments need to be made to the DDC parameters to minimize vibration effects
before normal DDC effort commence. The DDC Pilot Test is intended to evaluate the vibration
effects on the Protected Structures and to determine the appropriate DDC equipment for the Site
conditions and procedural DDC parameters, i.e., tamper weight, shape, and size, drop height,
spacing, and number of drops to stay within the Allowable PPV. The following describe the
procedures which will be followed to conduct vibration monitoring during the DDC pilot test
and the documentation of the monitoring.

a) Vibration monitoring shall be performed during the DDC Pilot Test.

b) Contact information for the Construction Relations Officer, and Construction Manager
shall be provided to the Vibration Monitor prior to the start of the DDC Pilot Test.

c) Vibration Monitoring Array shall consist of 4 geophones located on the line connecting
the DDC location and the Protected Structures as outlined in Table 1 and shown in

Figure 6.
Table 1
Vibration Monitoring Array for the Pilot Test
Location # Geophone Location Description Purpose
1 50 to 100 feet Evaluate vibrations within the
from DDC drop zone immediate vicinity of DDC
. . Evaluate propagation of
5 Top of slope along the site perimeter vibrations to the edge of the
above the Channel . .
elevated portion of the site
3 North / northeast edge of the Channel Evaluate vibrations affecting
at the toe of slope the Channel
4 South / southwest edge of the Channel a d.';;’:rllltj/aate \::)t; r:r:;?]nsthe
within LAC Flood Control right-of-way 14 app g
residential development

d) The Vibration Monitoring Array shall be re-positioned every time the DDC operation
advances so that the Vibration Monitoring Array is offset no more than 15 feet from the
line connecting the DDC operation and the Protected Structures (see Figure 6). A
sufficient amount of monitoring of background vibration levels, as determined by the
vibration monitor, will be conducted prior to re-positioning of the monitoring array while
the DDC operation is advancing.

e) If at any time the Allowable PPV of 0.2 inches/second is exceeded at Location #4, as

specified in Table 1 (see Figure 5), the Vibration Monitor shall immediately notify the
Construction Manager so that the DDC operation can be ceased and actions can be taken
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to modify the DDC operation to reduce vibrations to allowable levels. The Vibration
Monitor will also notify the Construction Relations Officer who will in turn be
responsible for determining the appropriate level of community relations response. Tetra
Tech will be responsible for implementing any DDC changes and to interface with the
community or owners of Protected Structures.
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Figure 6: Vibration Monitoring Array for DDC Pilot Test

f) A detailed record of the DDC activities and measured vibrations shall be maintained by
the Vibration Monitor during the Pilot Test. The record shall include the following:

Date and time;

Vibration Monitor’s name;

Weather and temperature;

Seismograph and geophone brand, model, serial number, and calibration;
Seismograph measurement programming (sensitivity, sampling frequency) and
method of recording (recording interval, histogram);
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e Detailed description of DDC operation (contractor, equipment, tamper size, shape,
weight and material, drop height);

e GPS coordinate locations of all seismograph monitoring locations;

e Seismograph location description including ground surface type and preparation
description, method of coupling), and distance to DDC operation, and sketch of
location on a site area plan;

e Record of PPV for each DDC operation variation;

e Unusual or remarkable events.

g) Upon completion of the Pilot Test, a report shall be prepared summarizing the collected
data, presenting measured PPV readings, and recommending seismograph programming
(sensitivity, sampling frequency, and recording interval) and site- and equipment-specific
attenuation curves.

The pilot test vibration data will be reviewed while the pilot test is being conducted to determine
whether changes to DDC parameters are needed to decrease vibration effects. As the parameters
are adjusted throughout the pilot test, the vibration data will continue to be collected to ensure
that the final selected DDC parameters do not cause exceedence of vibration level thresholds. By
conducting the pilot test and determining the vibration effect of the DDC before normal DDC
operations commence, it can be reasonable assured that as long as the approved DDC procedures
determined in the pilot test are followed, vibration level thresholds should never be exceeded
while conducting the normal DDC operations.
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SECTION 5.0 VIBRATION MONITORING DURING DDC OPERATION

The following section describes the vibration monitoring procedures and documentation of the
monitoring which will be conducted once full scale DDC operations commence. The results of
the DDC pilot test and vibration monitoring conducted during the pilot test will help guide the
full scale DDC operations.

a) Vibration monitoring shall be performed during all DDC activities at the site based on the
results of the DDC pilot test.

b) Contact information for the Construction Relations Officer, and Construction Manager
will be provided to the Vibration Monitor before DDC operation begins.

c) Vibration Monitoring Array shall initially consist of 3 geophones, located on the line
connecting the DDC location and the Protected Structures as outlined in Table 2 and
shown in Figure 7. Upon initiation of DDC production and confirming the findings and
recommendations from the DDC npilot test, the Vibration Monitoring array may be
reduced based on the Vibration Monitor recommendation up to only one geophone
installed at Location Ill. Such a modification of the vibration monitoring plan shall
follow the guidelines provided in Section 6 — Vibration Monitoring Plan Modification of
this document.

Table 2
Vibration Monitoring Array for the DDC Operation

Location # Geophone Location Description Purpose

Evaluate propagation of
vibrations to the edge of the
elevated portion of the site

Top of slope along the site perimeter
above the Channel

I North / northeast edge of the Channel Evaluate vibrations affecting
at the toe of slope the Channel
Evaluate vibrations
Il South / southwest edge of the Channel adjacent/approaching the

Protected Structures

d) The Vibration Monitoring Array shall be re-positioned every time the DDC operation
advances so that the Vibration Monitoring Array is offset more than 30 feet from the line
connecting the DDC operation and the Protected Structures (see Figure 7). A sufficient
amount of monitoring of background vibration levels, as determined by the vibration
monitor, will be conducted prior to re-positioning of the monitoring array while the DDC
operation is advancing.

e) If at any time 85 percent of the Allowable PPV of 0.2 inches/second is exceeded (i.e.,
0.17 inches/second) at Location Ill, as specified in Table 2 and shown in Figure 7, the
Construction Manager shall immediately be notified so that the DDC procedures can be
modified, as required, to avoid exceeding the Allowable PPV. The Vibration Monitor
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should also notify the Construction Relations Officer. A copy of the DDC vibration
monitoring record (as defined in paragraph 5f below) will be provided to the
Construction Relations Officer and the Construction Manager.
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Figure 7: Vibration Monitoring Array during DDC Operation

e) (continued) If the Allowable PPV of 0.2 inches/second is exceeded at Location Ill, as
specified in Table 2 and shown in Figure 7, the Vibration Monitor shall immediately
notify the Construction Manager so that the DDC operation can be ceased and actions
can be taken to modify the DDC operation to reduce vibrations to allowable levels. The
Vibration Monitor will also notify the Construction Relations Officer who will in turn be
responsible for determining the appropriate level of community relations response. A
copy of the DDC vibration monitoring record (as defined in paragraph 5f below) will be
provided to the Construction Relations Officer and the Construction Manager. The area
of the Torrance Lateral and any protected structures within 20 foot of the south boundary
of the Torrance Lateral right-of-way adjacent to the DDC location where the threshold
was exceeded will be surveyed for any potential damage resultant from the vibration
effect. This inspection should be documented both in writing and through the use of
video or photography.
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f) A detailed record of the DDC activities and measured vibrations shall be maintained
during the DDC operations on an ongoing daily basis. The record shall include the
following:

e Date and time;

e Vibration Monitor’s name;

e Weather and temperature;

e Seismograph and geophone brand, model, serial number, and calibration;

e Seismograph measurement programming (sensitivity, sampling frequency) and
method of recording (recording interval, histogram);

e Detailed description of DDC operation (contractor, equipment, tamper size, shape,
weight and material, drop height);

e GPS coordinate locations of all seismograph monitoring locations;

e Seismograph location description including ground surface type and preparation
description, method of coupling), and distance to DDC operation and distance to the
Torrance Lateral and the nearest residential structure (Protected Structure), and a
sketch of the Vibration Monitoring Array on a site area plan;

e Record of PPV for each recording interval,

e Unusual or remarkable events.

e Indicate the time of the maximum PPV measured during the day.

An example of a daily record log is attached to this document in Appendix A.

g) A compilation of all daily reports shall be submitted weekly to the Construction Manager
for further distribution to the City of Carson Department of Development Services and
as-needed.

h) At the completion of the DDC activities a Final Vibration Monitoring Report compiling

collected data shall be prepared and submitted to the Construction Manager for inclusion
in the project closeout documentation.
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SECTION 6.0 VIBRATION MONITORING PLAN MODIFICATION

This Vibration Monitoring Plan and the procedures described within may be modified only
based on written recommendation of the Vibration Monitor and subsequent approval of the
Construction Manager, Construction Relations Officer, Project Manager, City of Carson, and the
California EPA, Department of Toxic Substances Control.
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Appendix A

Example of Daily Record of Vibration Monitoring



e DAILY RECORD OF Date: Daily Not
= KFM DDC VIBRATION MONITORING
Recorder’s Name: Daily Maximum PPV: Page of

DDC Operation Parameters

Seismograph Settings

Time Crane Tamper Tamper Drop Number of Drops e .
from - to Model Weight Size / Material Height per Location Sensitivity Recording Interval
Notes:

Vibration Monitoring

Monitoring Array Sketch:

Location ID

Location ID

Location ID

Seismograph ID:

Seismograph ID:

Seismograph 1D

Geophone ID: Geophone ID: Geophone ID
Distance to PPV | Distance to PPV | Distance to PPV
Time Weather / DDC / Channel / (in/sec) DDC / Channel / (in/sec) DDC / Channel / (in/sec)
Temperature | Protected Structures | Per Protected Structures | Pe" Protected Structures | Per
Recording Recording Recording
(feet) Interval (feet) Interval (feet) Interval
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