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(1)
ADT
ANSI
Calveno
CEQA
CNEL
dBA
FHWA
FTA
INCE
Leq
Lmax
Lmin
mph
PPV
Project
REMEL
RMS
VdB
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Reference

Average Daily Traffic

American National Standards Institute
California Vehicle Noise

California Environmental Quality Act
Community Noise Equivalent Level

A-weighted decibels
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Equivalent continuous (average) sound level
Maximum level measured over the time interval
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Miles per hour
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EXECUTIVE SUMMARY

Urban Crossroads, Inc. has prepared this noise study to determine the noise exposure and the
necessary noise mitigation measures for the proposed Goodman Logistics Center development
(“Project”). The Project site is located on the southeast corner of Shirley Avenue and Lower Azusa
Road in the City of El Monte. The Project is proposed to consist of 1,235,340 square feet of high-
cube transload and short-term storage warehouse use within two buildings (572,240 square feet
for Building 1 and 663,100 square feet for Building 2). This study has been prepared consistent
with applicable City of EI Monte noise standards, and significance criteria based on guidance
provided by Appendix G of the California Environmental Quality Act (CEQA) Guidelines. (1) In
addition, since sensitive receiver locations are in the adjacent jurisdiction of Temple City,
appropriate Temple City standards and thresholds are used in this analysis as well.

OFF-SITE TRAFFIC NOISE ANALYSIS

Traffic generated by the operation of the proposed Project will influence the traffic noise levels
in surrounding off-site areas. To quantify the traffic noise increases on the surrounding off-site
areas, the changes in traffic noise levels on 22 roadway segments surrounding the Project site
were calculated based on the change in the average daily traffic (ADT) volumes. The traffic noise
levels provided in this analysis are based on the traffic forecasts found in Goodman Logistics
Center Traffic Impact Analysis prepared by Urban Crossroads, Inc. (2) To assess the off-site noise
level impacts associated with the proposed Project, noise contour boundaries were developed
for Existing, Opening Year 2020, and Horizon Year 2035 traffic conditions. The analysis shows
that the unmitigated Project-related traffic noise level increases under all traffic scenarios will be
less than significant.

OPERATIONAL NOISE ANALYSIS

Using reference noise levels to represent the potential noise sources within Goodman Logistics
Center site, this analysis estimates the Project-related operational (stationary-source) noise
levels at the nearby noise-sensitive receiver locations. The Project-related operational noise
sources are expected to include idling trucks, delivery truck activities, backup alarms, as well as
loading and unloading of dry goods, roof-top air conditioning units, and parking lot vehicle
movements.

OPERATIONAL NOISE LEVEL COMPLIANCE

The analysis shows that the unmitigated Project-related operational noise levels will exceed the
City of El Monte exterior noise level standards at three of the 11 off-site receiver locations in the
Project study area: R1 and R2, representing the residential homes across Lower Azusa Road, and
R5, representing Gidley Elementary School adjacent to the Project site. Therefore, operational
noise mitigation measures in the form of noise barriers are required to reduce the impacts at
nearby sensitive receiver locations.
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With the existing and recommended noise barriers shown on Exhibit 9-B of this report, the
Project operational noise levels will satisfy the City of El Monte and Temple City Municipal Code
exterior noise level standards are all receiver locations, and the Project operational noise impacts
will be less than significant with mitigation.

OPERATIONAL NOISE LEVEL CONTRIBUTIONS

Further, this analysis demonstrates that the Project-related noise level increases to the existing
noise environment at all receiver locations would be less than the Federal Interagency
Committee on Noise (FICON) guidance for noise level increases, and thus would be less than
significant during daytime and nighttime hours. Therefore, the operational noise level impacts
associated with the proposed Project activities, such as the idling trucks, delivery truck activities,
backup alarms, as well as loading and unloading of dry goods, roof-top air conditioning units, and
parking lot vehicle movements will be less than significant.

OPERATIONAL NOISE MITIGATION MEASURES

The following noise barriers are required to reduce the operational noise level impacts at the
nearby sensitive receiver locations:

e Minimum 10-foot high noise barriers at the northwest corner of the exterior loading dock area of
Building 1;
e Minimum 14-foot high noise barrier adjacent to the Gidley Elementary School fields, playground,
and athletic court areas at the eastern Building 1 loading dock area;
0 Transition barriers from 10 to 8 feet high:
= north of the 14-foot high recommended noise barrier adjacent to Gidley
Elementary School classroom buildings; and
= south of the 14-foot high recommended noise barrier location.

e  Minimum 5-foot high parapet/screening walls for all roof-top mechanical ventilation equipment
on Buildings 1 and 2.

The barriers shall provide a weight of at least 4 pounds per square foot of face area with no
decorative cutouts or line-of-sight openings between shielded areas and the roadways, and a
minimum transmission loss of 20 dBA. (3) The barrier shall consist of a solid face from top to
bottom. Unnecessary openings or decorative cutouts shall not be made. All gaps (except for
weep holes) should be filled with grout or caulking. The noise barrier shall be constructed using
the following materials:

e Masonry block;
e Earthen berm;
e Metal;

e Or any combination of construction materials capable of the minimum weight of 4 pounds per
square foot and a minimum transmission loss of 20 dBA.
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CONSTRUCTION NOISE ANALYSIS

Construction activities are expected to create temporary and intermittent high-level noise
conditions at receivers surrounding the Project site. Using sample reference noise levels to
represent the planned construction activities of Goodman Logistics Center site, this analysis
estimates the Project-related construction noise levels at nearby sensitive receiver locations. The
Project-related short-term construction noise levels are expected to approach 87.5 dBA Leq from
mobile equipment, and 56.1 dBA Leq for stationary equipment. The unmitigated construction
noise levels will, therefore, exceed the County of Los Angeles mobile equipment noise level
threshold of 75 dBA Leq at two of 11 receiver locations, R4 and R5. All other receiver locations
will experience Project construction noise levels below the 75 dBA Leg mobile equipment and 60
dBA Leq stationary equipment thresholds. The noise impact due to unmitigated Project
construction noise levels is, therefore, considered a potentially significant impact at R4 and R5,
which both represent the Gidley Elementary School east of the Project, and construction noise
mitigation is required to reduce the temporary impacts.

The temporary construction noise mitigation measures include a 100-foot buffer zone from the
impacted receiver locations for large construction equipment (e.g. dozers, graders, scrapers, etc.)
capable of generating noise levels greater than 87 dBA Leq at 10 feet over a 10-minute period of
activity, as shown on Exhibit 10-B of this report. The mitigated construction noise levels at the
potentially impacted receiver locations will be reduced to 73.5 dBA Leq with the attenuation
provided by the 100-foot buffer zone for large construction equipment (e.g., dozers, graders,
scrapers, etc.). Therefore, the mitigated construction noise levels due to mobile equipment at
receiver locations R4 and R5, representing the Gidley Elementary School, will satisfy the 75 dBA
Leq mobile equipment noise level standards, and the impact due to temporary Project
construction is considered less than significant with mitigation.

The construction noise analysis presents a conservative approach with the highest noise-level-
producing equipment for each stage of Project construction operating at the closest point from
primary construction activity to the nearby sensitive receiver locations. This scenario is unlikely
to occur during typical construction activities and likely overstates the construction noise levels
which will be experienced at each receiver location.

CONSTRUCTION VIBRATION ANALYSIS

At distances ranging from 20 to 901 feet from Project construction activity, construction vibration
velocity levels are expected to approach 0.088 in/sec RMS. Based on the County of Los Angeles
vibration standards, the unmitigated Project construction vibration levels will exceed the 0.01
in/sec RMS threshold at two of the 11 receiver locations: R4 and R5, which both represent Gidley
Elementary School. Therefore, the 100-foot buffer zone mitigation measure, previously
identified to reduce construction noise levels, is required to reduce the vibration levels at receiver
locations R4 and R5. With the 100-foot buffer zone for large construction equipment large
construction equipment (e.g., dozers, graders, scrapers, etc.) capable of generating noise levels
greater than 87 dBA Leq at 10 feet over a 10-minute period of activity, the mitigated Project
vibration levels will approach 0.008 in/sec RMS and will remain below the 0.01 in/sec RMS

11200-07 Noise Study 0 URBAN

CROSSROADS



Goodman Logistics Center Noise Impact Analysis

threshold. Further, vibration levels at the site of the closest sensitive receiver are unlikely to be
sustained during the entire construction period, but will occur rather only during the times that
heavy construction equipment is operating simultaneously adjacent to the Project site perimeter.
Moreover, construction at the Project site will be restricted to daytime hours consistent with City
requirements thereby eliminating potential vibration impacts during the sensitive nighttime

hours.

CoNsTRUCTION NOISE AND VIBRATION MITIGATION MEASURES

Though construction noise is temporary, intermittent and of short duration, and will not present
any long-term impacts, the following mitigation measures would reduce the noise level increases
produced by the construction equipment to the nearby noise-sensitive residential land uses:

If feasible, construct the operational noise mitigation barriers detailed in the Executive Summary
at the eastern Project site boundary to reduce the construction noise levels experienced at the
adjacent Gidley Elementary School as early in the construction process as possible.

The use of large construction equipment (e.g., dozers, graders, scrapers) capable of generating
noise levels in excess of 87 dBA Leq (10-minute) at 10 feet and vibration levels of 0.01 in/sec RMS
at sensitive receiver locations shall be prohibited within 100 feet of nearby occupied sensitive
school uses (represented by receiver locations R4 to R5) to reduce the noise and vibration levels
for the entire duration of Project construction. If the contractor can demonstrate that specific
pieces of large construction equipment satisfies the 87 dBA Leq (10-minute) at 10 feet and
vibration levels of 0.01 in/sec RMS, then they shall be allowed to operate within the buffer zone
shown on Exhibit 10-B.

Prior to approval of grading plans and/or issuance of building permits, plans shall include a note
indicating that noise-generating Project construction activities shall only occur between the hours
of 6:00 a.m. to 7:00 p.m. Mondays through Fridays; 8:00 a.m. to 7:00 p.m. on Saturdays and
Sundays (City of El Monte Municipal Code, Section 8.36.050(C)). (4) The Project construction
supervisor shall ensure compliance with the note and the City shall conduct periodic inspection
at its discretion.

During all Project site construction, the construction contractors shall equip all construction
equipment, fixed or mobile, with properly operating and maintained mufflers, consistent with
manufacturers’ standards. The construction contractor shall place all stationary construction
equipment so that emitted noise is directed away from the noise sensitive receptors nearest the
Project site.

The construction contractor shall locate equipment staging in areas that will create the greatest
distance between construction-related noise sources and noise-sensitive receivers nearest the
Project site during all Project construction (i.e., to the center).

The construction contractor shall limit haul truck deliveries to the same hours specified for
construction equipment (between the hours of 6:00 a.m. to 7:00 p.m. Mondays through Fridays;
8:00 a.m. to 7:00 p.m. on Saturdays and Sundays). The contractor shall design delivery routes to
minimize the exposure of sensitive land uses or residential dwellings to delivery truck-related
noise.
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SuMMARY OF CEQA SIGNIFICANCE FINDINGS

The results of this Goodman Logistics Center Noise Impact Analysis are summarized below based
on the significance criteria in Section 4 of this report consistent with Appendix G of the California
Environmental Quality Act (CEQA) Guidelines. (1). Table ES-1 shows the findings of significance
for each potential noise and/or vibration impact under CEQA before and after any required

mitigation measures described below.

TABLE ES-1: SUMMARY OF CEQA SIGNIFICANCE FINDINGS

Construction
Vibration Levels

. Report Significance Findings
Analysis .
Section Unmitigated Mitigated
Off-Site Traffic L
Noise Levels 7 Less Than Significant n/a
Operational 9 Potentially Significant Less Than Significant
Noise Levels yolg g
Construction Potentially Significant Less Than Significant
Noise Levels yolg g
10

Potentially Significant

Less Than Significant
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1 INTRODUCTION

This noise analysis has been completed to determine the noise impacts associated with the
development of the proposed Goodman Logistics Center (“Project”). This noise study briefly
describes the proposed Project, provides information regarding noise fundamentals, describes
the local regulatory setting, provides the study methods and procedures for traffic noise analysis,
and evaluates the future exterior noise environment. In addition, this study includes an analysis
of the potential Project-related long-term operational and short-term construction noise
impacts.

1.1 SiTeE LOCATION

The proposed Goodman Logistics Center Project is located on the southeast corner of Shirley
Avenue and Lower Azusa Road in the City of El Monte, as shown on Exhibit 1-A. The proposed
Project is located approximately 1.2 miles north of Interstate 10 (I-10), roughly 3,300 feet west
of the closest airport, El Monte Airport, and approximately 50 feet north of existing Union Pacific
Railroad lines.

The Project site is currently occupied by a Vons Grocery warehouse. Existing single-family
residential uses in the Project study area are located north across Lower Azusa Road, east on
Arden Drive, and south of the Project site across Union Pacific Railroad lines. The Gidley
Elementary School is located immediate adjacent to the Project’s eastern site boundary. Existing
industrial uses are located west and east of the Project site.

1.2 PROIJECT DESCRIPTION

It is our understanding that the Project is proposed to consist of 1,235,340 square feet of high-
cube transload and short-term storage warehouse use within two buildings (572,240 square feet
for Building 1 and 663,100 square feet for Building 2), as shown on Exhibit 1-B. For the purposes
of this analysis, the Project is anticipated to be developed in a single phase with an Opening Year
of 2020.

At the time this noise analysis was prepared, the future tenants of the proposed Project were
unknown. The on-site Project-related noise sources are expected to include: idling trucks,
delivery truck activities, backup alarms, as well as loading and unloading of dry goods, roof-top
air conditioning units, and parking lot vehicle movements. This noise analysis is intended to
describe noise level impacts associated with the expected typical operational activities at the
Project site.

Per the Goodman Logistics Center Traffic Impact Analysis prepared by Urban Crossroads, Inc. the
Project is expected to generate a net total of approximately 1,729 trip-ends per day (actual
vehicles) with 98 AM peak hour trips and 123 PM peak hour trips. (5) The net Project trip
generation includes 539 truck trip-ends per day from the proposed buildings within the Project
site. This noise study relies on the net Project trips (as opposed to the passenger car equivalents)
to accurately account for the effect of individual truck trips on the study area roadway network.
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ExHIBIT 1-A: LOCATION MAP
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EXHIBIT 1-B: SITE PLAN
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2 FUNDAMENTALS

Noise has been simply defined as "unwanted sound." Sound becomes unwanted when it
interferes with normal activities, when it causes actual physical harm or when it has adverse
effects on health. Noise is measured on a logarithmic scale of sound pressure level known as a
decibel (dB). A-weighted decibels (dBA) approximate the subjective response of the human ear
to broad frequency noise source by discriminating against very low and very high frequencies of
the audible spectrum. They are adjusted to reflect only those frequencies which are audible to
the human ear. Exhibit 2-A presents a summary of the typical noise levels and their subjective
loudness and effects that are described in more detail below.

ExHiBIT 2-A: TypPICAL NOISE LEVELS

COMMON OUTDOOR COMMON INDOOR A - WEIGHTED SUBJECTIVE EFFECTS OF
ACTIVITIES ACTIVITIES SOUND LEVEL dBA LOUDNESS NOISE
THRESHOLD OF PAIN 140
NEAR JET ENGINE 130
120
JET FLY-OVER AT 300m (1000 ft) ROCK BAND 110
LOUD AUTO HORN 100
20
GAS LAWN MOWER AT 1m (3 ft) e
DIESEL TRUCK AT 15m (50 ft),
at 80 km/hr (50 mph) FOOD BLENDER AT 1m (3 ft) 80
NOISY URBAN AREA, DAYTIME VACUUM CLEANER AT 3m (10 ft) 70 SPEECH
LOUD INTERFERENCE
HEAVY TRAFFIC AT 90m (300 ft) NORMAL SPEECH AT 1m (3 ft) 60
QUIET URBAN DAYTIME LARGE BUSINESS OFFICE 50
MODERATE SLEEP
THEATER, LARGE CONFERENCE
QUIET URBAN NIGHTTIME ROOM (BA CKGROOUND) 40 DISTURBANCE
QUIET SUBURBAN NIGHTTIME LIBRARY 30
BEDROOM AT NIGHT, CONCERT FAINT
QUIET RURAL NIGHTTIME HALL (BACKGROUND) 20
NO EFFECT
BROADCAST/RECORDING .
STUDIO
VERY FAINT
LOWEST THRESHOLD OF HUMAN | LOWEST THRESHOLD OF HUMAN 0
HEARING HEARING

Source: Environmental Protection Agency Office of Noise Abatement and Control, Information on Levels of Environmental Noise
Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety (EPA/ONAC 550/9-74-004) March 1974.

2.1 RANGE oF NOISE

Since the range of intensities that the human ear can detect is so large, the scale frequently used
to measure intensity is a scale based on multiples of 10, the logarithmic scale. The scale for
measuring intensity is the decibel scale. Each interval of 10 decibels indicates a sound energy ten
times greater than before, which is perceived by the human ear as being roughly twice as loud.
(6) The most common sounds vary between 40 dBA (very quiet) to 100 dBA (very loud). Normal
conversation at three feet is roughly at 60 dBA, while loud jet engine noises equate to 110 dBA
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at approximately 100 feet, which can cause serious discomfort. (7) Another important aspect of
noise is the duration of the sound and the way it is described and distributed in time.

2.2  NoOISE DESCRIPTORS

Environmental noise descriptors are generally based on averages, rather than instantaneous,
noise levels. The most commonly used figure is the equivalent level (Leq). Equivalent sound levels
are not measured directly but are calculated from sound pressure levels typically measured in A-
weighted decibels (dBA). The equivalent sound level (Leq) represents a steady state sound level
containing the same total energy as a time varying signal over a given sample period and is
commonly used to describe the “average” noise levels within the environment.

Peak hour or average noise levels, while useful, do not completely describe a given noise
environment. Noise levels lower than peak hour may be disturbing if they occur during times
when quiet is most desirable, namely evening and nighttime (sleeping) hours. To account for
this, the Community Noise Equivalent Level (CNEL), representing a composite 24-hour noise level
is utilized. The CNEL is the weighted average of the intensity of a sound, with corrections for time
of day, and averaged over 24 hours. The time of day corrections require the addition of 5 decibels
to dBA Leq sound levels in the evening from 7:00 p.m. to 10:00 p.m., and the addition of 10
decibels to dBA Leq sound levels at night between 10:00 p.m. and 7:00 a.m. These additions are
made to account for the noise sensitive time periods during the evening and night hours when
sound appears louder. CNEL does not represent the actual sound level heard at any time, but
rather represents the total sound exposure. The City of El Monte relies on the 24-hour CNEL level
to assess land use compatibility with transportation related noise sources.

2.3 SOUND PROPAGATION

When sound propagates over a distance, it changes in level and frequency content. The way noise
reduces with distance depends on the following factors.

2.3.1 GEOMETRIC SPREADING

Sound from a localized source (i.e., a stationary point source) propagates uniformly outward in a
spherical pattern. The sound level attenuates (or decreases) at a rate of 6 dB for each doubling
of distance from a point source. Highways consist of several localized noise sources on a defined
path and hence can be treated as a line source, which approximates the effect of several point
sources. Noise from a line source propagates outward in a cylindrical pattern, often referred to
as cylindrical spreading. Sound levels attenuate at a rate of 3 dB for each doubling of distance
from a line source. (6)

2.3.2 GROUND ABSORPTION

The propagation path of noise from a highway to a receptor is usually very close to the ground.
Noise attenuation from ground absorption and reflective wave canceling adds to the attenuation
associated with geometric spreading. Traditionally, the excess attenuation has also been
expressed in terms of attenuation per doubling of distance. This approximation is usually
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sufficiently accurate for distances of less than 200 ft. For acoustically hard sites (i.e., sites with a
reflective surface between the source and the receptor, such as a parking lot or body of water),
no excess ground attenuation is assumed. For acoustically absorptive or soft sites (i.e., those
sites with an absorptive ground surface between the source and the receptor such as soft dirt,
grass, or scattered bushes and trees), an excess ground attenuation value of 1.5 dB per doubling
of distance is normally assumed. When added to the cylindrical spreading, the excess ground
attenuation results in an overall drop-off rate of 4.5 dB per doubling of distance from a line
source. (8)

2.3.3 ATMOSPHERIC EFFECTS

Receptors located downwind from a source can be exposed to increased noise levels relative to
calm conditions, whereas locations upwind can have lowered noise levels. Sound levels can be
increased at large distances (e.g., more than 500 feet) due to atmospheric temperature inversion
(i.e., increasing temperature with elevation). Other factors such as air temperature, humidity,
and turbulence can also have significant effects. (6)

2.3.4 SHIELDING

A large object or barrier in the path between a noise source and a receptor can substantially
attenuate noise levels at the receptor. The amount of attenuation provided by shielding depends
on the size of the object and the frequency content of the noise source. Shielding by trees and
other such vegetation typically only has an “out of sight, out of mind” effect. That is, the
perception of noise impact tends to decrease when vegetation blocks the line-of-sight to nearby
resident. However, for vegetation to provide a substantial, or even noticeable, noise reduction,
the vegetation area must be at least 15 feet in height, 100 feet wide and dense enough to
completely obstruct the line-of sight between the source and the receiver. This size of vegetation
may provide up to 5 dBA of noise reduction. The FHWA does not consider the planting of
vegetation to be a noise abatement measure. (8)

2.4 Noise CONTROL

Noise control is the process of obtaining an acceptable noise environment for an observation
point or receptor by controlling the noise source, transmission path, receptor, or all three. This
concept is known as the source-path-receptor concept. In general, noise control measures can
be applied to these three elements.

2.5 NOoOISE BARRIER ATTENUATION

Effective noise barriers can reduce noise levels by 10 to 15 dBA, cutting the loudness of traffic
noise in half. A noise barrier is most effective when placed close to the noise source or receptor.
Noise barriers, however, do have limitations. For a noise barrier to work, it must be high enough
and long enough to block the path of the noise source. (8)
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2.6 LAND Use CompATIBILITY WITH NOISE

Some land uses are more tolerant of noise than others. For example, schools, hospitals,
churches, and residences are more sensitive to noise intrusion than are commercial or industrial
developments and related activities. As ambient noise levels affect the perceived amenity or
livability of a development, so too can the mismanagement of noise impacts impair the economic
health and growth potential of a community by reducing the area’s desirability as a place to live,
shop and work. For this reason, land use compatibility with the noise environment is an
important consideration in the planning and design process. The FHWA encourages State and
Local government to regulate land development in such a way that noise-sensitive land uses are
either prohibited from being located adjacent to a highway, or that the developments are
planned, designed, and constructed in such a way that noise impacts are minimized. (9)

2.7 ComMMuUNITY RESPONSE TO NOISE

Community responses to noise may range from registering a complaint by telephone or letter, to
initiating court action, depending upon everyone’s susceptibility to noise and personal attitudes
about noise. Several factors are related to the level of community annoyance including:

e Fear associated with noise producing activities;

e Socio-economic status and educational level;

e Perception that those affected are being unfairly treated;

e Attitudes regarding the usefulness of the noise-producing activity;
e Belief that the noise source can be controlled.

Approximately ten percent of the population has a very low tolerance for noise and will object to
any noise not of their making. Consequently, even in the quietest environment, some complaints
will occur. Another twenty-five percent of the population will not complain even in very severe
noise environments. Thus, a variety of reactions can be expected from people exposed to any
given noise environment. (10) Surveys have shown that about ten percent of the people exposed
to traffic noise of 60 dBA will report being highly annoyed with the noise, and each increase of
one dBA is associated with approximately two percent more people being highly annoyed. When
traffic noise exceeds 60 dBA or aircraft noise exceeds 55 dBA, people may begin to complain.
(10) Despite this variability in behavior on an individual level, the population can be expected to
exhibit the following responses to changes in noise levels as shown on Exhibit 2-B. An increase
or decrease of 1 dBA cannot be perceived except in carefully controlled laboratory experiments,
a change of 3 dBA are considered barely perceptible, and changes of 5 dBA are considered readily
perceptible. (8)
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EXHIBIT 2-B: NOISE LEVEL INCREASE PERCEPTION

Twice as Loud
Readily Perceptible
Barely Perceptible
Just Perceptible

0 1 2 3 4 5 6 7 8 9 10

Noise Level Increase (dBA)

2.8 EXPOSURE TO HIGH NOISE LEVELS

The Occupational Safety and Health Administration (OSHA) sets legal limits on noise exposure in
the workplace. The permissible exposure limit (PEL) for a worker over an eight-hour day is 90
dBA. The OSHA standard uses a 5 dBA exchange rate. This means that when the noise level is
increased by 5 dBA, the amount of time a person can be exposed to a certain noise level to receive
the same dose is cut in half. The National Institute for Occupational Safety and Health (NIOSH)
has recommended that all worker exposures to noise should be controlled below a level
equivalent to 85 dBA for eight hours to minimize occupational noise induced hearing loss. NIOSH
also recommends a 3 dBA exchange rate so that every increase by 3 dBA doubles the amount of
the noise and halves the recommended amount of exposure time. (11)

OSHA has implemented requirements to protect all workers in general industry (e.g. the
manufacturing and the service sectors) for employers to implement a Hearing Conservation
Program where workers are exposed to a time weighted average noise level of 85 dBA or higher
over an eight-hour work shift. Hearing Conservation Programs require employers to measure
noise levels, provide free annual hearing exams and free hearing protection, provide training,
and conduct evaluations of the adequacy of the hearing protectors in use unless changes to tools,
equipment and schedules are made so that they are less noisy and worker exposure to noise is
less than the 85 dBA. This noise study does not evaluate the noise exposure of workers within a
project or construction site based on CEQA requirements, and instead, evaluates Project-related
operational and construction noise levels at the nearby sensitive receiver locations in the Project
study area. Further, periodic exposure to high noise levels in short duration, such as Project
construction, is typically considered an annoyance and not impactful to human health. It would
take several years of exposure to high noise levels to result in hearing impairment. (12)

2.9 VIBRATION

Per the Federal Transit Administration (FTA) Transit Noise Impact and Vibration Assessment (13),
vibration is the periodic oscillation of a medium or object. The rumbling sound caused by the
vibration of room surfaces is called structure-borne noise. Sources of ground-borne vibrations
include natural phenomena (e.g., earthquakes, volcanic eruptions, sea waves, landslides) or
human-made causes (e.g., explosions, machinery, traffic, trains, construction equipment).
Vibration sources may be continuous, such as factory machinery, or transient, such as explosions.
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As is the case with airborne sound, ground-borne vibrations may be described by amplitude and
frequency.

There are several different methods that are used to quantify vibration. The peak particle
velocity (PPV) is defined as the maximum instantaneous peak of the vibration signal. The PPV is
most frequently used to describe vibration impacts to buildings, but is not always suitable for
evaluating human response (annoyance) because it takes some time for the human body to
respond to vibration signals. Instead, the human body responds to average vibration amplitude
often described as the root mean square (RMS). The RMS amplitude is defined as the average of
the squared amplitude of the signal, and is most frequently used to describe the effect of
vibration on the human body. Decibel notation (VdB) is commonly used to measure RMS.
Decibel notation (VdB) serves to reduce the range of numbers used to describe human response
to vibration. Typically, ground-borne vibration generated by man-made activities attenuates
rapidly with distance from the source of the vibration. Sensitive receivers for vibration include
structures (especially older masonry structures), people (especially residents, the elderly, and
sick), and vibration-sensitive equipment.

The background vibration-velocity level in residential areas is generally 50 VdB. Ground-borne
vibration is normally perceptible to humans at approximately 65 VdB. For most people, a
vibration-velocity level of 75 VdB is the approximate dividing line between barely perceptible and
distinctly perceptible levels. Typical outdoor sources of perceptible ground-borne vibration are
construction equipment, steel-wheeled trains, and traffic on rough roads. If a roadway is smooth,
the ground-borne vibration is rarely perceptible. The range of interest is from approximately 50
VdB, which is the typical background vibration-velocity level, to 100 VdB, which is the general
threshold where minor damage can occur in fragile buildings. Exhibit 2-C illustrates common
vibration sources and the human and structural response to ground-borne vibration.
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ExHIBIT 2-C: TYPICAL LEVELS OF GROUND-BORNE VIBRATION

Human/Structural Response

Velocity

Level*

Typical Sources
(50 ft from source)

Threshold, minor cosmetic damage
fragile buildings

Difficulty with tasks such as
reading a VDT screen

Residential annoyance, infrequent
events (e.g. commuter rail)

Residential annoyance, frequent
events (e.g. rapid transit)

Limit for vibration sensitive
equipment. Approx. threshold for
human perception of vibration

T

70

50

Blasting from construction projects

Bulldozers and other heavy tracked
construction equipment

Commuter rail, upper range

Rapid transit, upper range

Commuter rail, typica