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Fundamentals of Noise

NOISE

Noise is most often defined as unwanted sound; whether it is loud, unpleasant, unexpected, or otherwise

undesirable. Although sound can be easily measured, the perception of noise and the physical response to
sound complicate the analysis of its impact on people. People judge the relative magnitude of sound sensation

in subjective terms such as “noisiness” or “loudness.”

Noise Descriptors

The following are brief definitions of terminology used in this chapter:

Sound. A disturbance created by a vibrating object, which, when transmitted by pressure waves through
a medium such as air, is capable of being detected by a receiving mechanism, such as the human ear or a
microphone.

Noise. Sound that is loud, unpleasant, unexpected, or otherwise undesirable.

Decibel (dB). A unitless measure of sound, expressed on a logarithmic scale and with respect to a
defined reference sound pressure. The standard reference pressure is 20 micropascals (20 pPa).

Vibration Decibel (VdB). A unitless measure of vibration, expressed on a logarithmic scale and with
respect to a defined reference vibration velocity. In the US., the standard reference velocity is 1 micro-
inch per second (1x10¢ in/sec).

A-Weighted Decibel (dBA). An overall frequency-weighted sound level in decibels that approximates
the frequency response of the human ear.

Equivalent Continuous Noise Level (L.q); also called the Energy-Equivalent Noise Level. The
value of an equivalent, steady sound level which, in a stated time period (often over an hour) and at a
stated location, has the same A-weighted sound energy as the time-varying sound. Thus, the L.q metric is
a single numerical value that represents the equivalent amount of variable sound energy received by a
receptor over the specified duration.

Statistical Sound Level (L.). The sound level that is exceeded “n” percent of time during a given
sample period. For example, the Lso level is the statistical indicator of the time-varying noise signal that is
exceeded 50 percent of the time (dutring each sampling period); that is, half of the sampling time, the
changing noise levels are above this value and half of the time they are below it. This is called the
“median sound level.”” The Lio level, likewise, is the value that is exceeded 10 percent of the time (i.e.,
near the maximum) and this is often known as the “intrusive sound level.” The Loy is the sound level
exceeded 90 percent of the time and is often considered the “effective background level” or “residual
noise level.”
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®  Maximum Sound Level (Lmax). The highest RMS sound level measured during the measurement
period.

m  Root Mean Square Sound Level (RMS). The square root of the average of the square of the sound
pressure over the measurement petriod.

= Day-Night Sound Level (Lan or DNL). The energy-average of the A-weighted sound levels occurring
during a 24-hour period, with 10 dB added to the sound levels occurring during the period from 10:00
PM to 7:00 AM.

m  Community Noise Equivalent Level (CNEL). The energy average of the A-weighted sound levels
occurring during a 24-hour period, with 5 dB added from 7:00 PM to 10:00 PM and 10 dB from 10:00
PM to 7:00 AM. NOTE: For general community/environmental noise, CNEL and Lax values rarely differ
by more than 1 dB (with the CNEL being only slightly more restrictive — that is, higher than the Lan
value). As a matter of practice, L4, and CNEL values are interchangeable and are treated as equivalent in

this assessment.

m  Peak Particle Velocity (PPV). The peak rate of speed at which soil particles move (e.g, inches per

second) due to ground vibration.

= Sensitive Receptor. Noise- and vibration-sensitive receptors include land uses where quiet environments
are necessary for enjoyment and public health and safety. Residences, schools, motels and hotels, libraries,

religious institutions, hospitals, and nursing homes are examples.

Characteristics of Sound

When an object vibrates, it radiates part of its energy in the form of a pressure wave. Sound is that pressure
wave transmitted through the air. Technically, airborne sound is a rapid fluctuation or oscillation of air
pressure above and below atmospheric pressure that creates sound waves.

Sound can be described in terms of amplitude (loudness), frequency (pitch), or duration (time). Loudness or
amplitude is measured in dB, frequency or pitch is measured in Hertz [Hz| or cycles per second, and duration
or time variations is measured in seconds or minutes.

Amplitnde

Unlike linear units such as inches or pounds, decibels are measured on a logarithmic scale. Because of the
physical characteristics of noise transmission and perception, the relative loudness of sound does not closely
match the actual amounts of sound energy. Table 1 presents the subjective effect of changes in sound
pressure levels. Ambient sounds generally range from 30 dBA (very quiet) to 100 dBA (very loud). Changes
of 1 to 3 dB are detectable under quiet, controlled conditions, and changes of less than 1 dB are usually not
discernible (even under ideal conditions). A 3 dB change in noise levels is considered the minimum change
that is detectable with human hearing in outside environments. A change of 5 dB is readily discernible to
most people in an exterior environment, and a 10 dB change is perceived as a doubling (or halving) of the
sound.
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Table 1 Noise Perceptibility

Change in dB Noise Level
+3dB Barely perceptible increase
+5dB Readily perceptible increase
+10dB Twice or half as loud
+20dB Four times or one-quarter as loud

Source: California Department of Transportation (Caltrans). 2013, September. Technical Noise Supplement (“TeNS”).

Freguency

The human ear is not equally sensitive to all frequencies. Sound waves below 16 Hz are not heard at all, but
are “felt” more as a vibration. Similarly, though people with extremely sensitive hearing can hear sounds as
high as 20,000 Hz, most people cannot hear above 15,000 Hz. In all cases, hearing acuity falls off rapidly
above about 10,000 Hz and below about 200 Hz.

When describing sound and its effect on a human population, A-weighted (dBA) sound levels are typically
used to approximate the response of the human ear. The A-weighted noise level has been found to correlate
well with people’s judgments of the “noisiness” of different sounds and has been used for many years as a
measure of community and industrial noise. Although the A-weighted scale and the energy-equivalent metric
are commonly used to quantify the range of human response to individual events or general community
sound levels, the degree of annoyance or other response also depends on several other perceptibility factors,

including:

®m  Ambient (background) sound level

m  General nature of the existing conditions (e.g;, quiet rural or busy urban)

m  Difference between the magnitude of the sound event level and the ambient condition
m  Duration of the sound event

m  Number of event occurrences and their repetitiveness

m  Time of day that the event occurs

Duration

Time variation in noise exposure is typically expressed in terms of a steady-state energy level equal to the
energy content of the time varying period (called L), or alternately, as a statistical description of the sound
level that is exceeded over some fraction of a given observation period. For example, the Lso noise level
represents the noise level that is exceeded 50 percent of the time; half the time the noise level exceeds this
level and half the time the noise level is less than this level. This level is also representative of the level that is
exceeded 30 minutes in an hour. Similarly, the Lo, Ls and Las values represent the noise levels that are
exceeded 2, 8, and 25 percent of the time or 1, 5, and 15 minutes per hour, respectively. These “n” values are
typically used to demonstrate compliance for stationary noise sources with many cities’ noise ordinances.
Other values typically noted during a noise survey are the Lmin and Lmax. These values represent the minimum

and maximum root-mean-square noise levels obtained over the measurement period, respectively.

Because community receptors are more sensitive to unwanted noise intrusion during the evening and at night,
state law and many local jurisdictions use an adjusted 24-hour noise descriptor called the Community Noise
Equivalent Level (CNEL) or Day-Night Noise Level (Lan). The CNEL descriptor requires that an artificial
increment (or “penalty”) of 5 dBA be added to the actual noise level for the hours from 7:00 PM to 10:00



PM and 10 dBA for the hours from 10:00 PM to 7:00 AM. The Lan descriptor uses the same methodology
except that there is no artificial increment added to the hours between 7:00 PM and 10:00 PM. Both
descriptors give roughly the same 24-hour level, with the CNEL being only slightly more restrictive (i.e.,
higher). The CNEL or Lg, metrics are commonly applied to the assessment of roadway and airport-related
noise sources.

Sound Propagation

Sound dissipates exponentially with distance from the noise source. This phenomenon is known as
“spreading loss.” For a single-point source, sound levels decrease by approximately 6 dB for each doubling of
distance from the source (conservatively neglecting ground attenuation effects, air absorption factors, and
barrier shielding). For example, if a backhoe at 50 feet generates 84 dBA, at 100 feet the noise level would be
79 dBA, and at 200 feet it would be 73 dBA. This drop-off rate is appropriate for noise generated by on-site
operations from stationary equipment or activity at a project site. If noise is produced by a line source, such
as highway traffic, the sound decreases by 3 dB for each doubling of distance over a reflective (“hard site”)
surface such as concrete or asphalt. Line source noise in a relatively flat environment with ground-level
absorptive vegetation decreases by an additional 1.5 dB for each doubling of distance.

Psychological and Physiological Effects of Noise

Physical damage to human hearing begins at prolonged exposure to noise levels higher than 85 dBA.
Exposure to high noise levels affects the entire system, with prolonged noise exposure in excess of 75 dBA
increasing body tensions, thereby affecting blood pressure and functions of the heart and the nervous system.
Extended periods of noise exposure above 90 dBA results in permanent cell damage, which is the main driver
for employee hearing protection regulations in the workplace. For community environments, the ambient or
background noise problem is widespread, through generally worse in urban areas than in outlying, less-
developed areas. Elevated ambient noise levels can result in noise interference (e.g, speech
interruption/masking, sleep disturbance, disturbance of concentration) and cause annoyance. Since most
people do not routinely work with decibels or A-weighted sound levels, it is often difficult to appreciate what
a given sound pressure level number means. To help relate noise level values to common experience, Table 2
shows typical noise levels from familiar sources.
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Table 2 Typical Noise Levels

Noise Level
Common Outdoor Activities (dBA) Common Indoor Activities
Onset of physical discomfort 120+
110 Rock Band (near amplification system)
Jet Flyover at 1,000 feet
100
Gas Lawn Mower at three feet
90
Diesel Truck at 50 feet, at 50 mph Food Blender at 3 feet
80 Garbage Disposal at 3 feet
Noisy Urban Area, Daytime
70 Vacuum Cleaner at 10 feet
Commercial Area Normal speech at 3 feet
Heavy Traffic at 300 feet 60
Large Business Office
Quiet Urban Daytime 50 Dishwasher Next Room
Quiet Urban Nighttime 40 Theater, Large Conference Room (background)
Quiet Suburban Nighttime
30 Library
Quiet Rural Nighttime Bedroom at Night, Concert Hall (background)
20
Broadcast/Recording Studio
10
Lowest Threshold of Human Hearing 0 Lowest Threshold of Human Hearing

Source: California Department of Transportation (Caltrans). 2013, September. Technical Noise Supplement (“TeNS”).

Vibration Fundamentals

Vibration is an oscillatory motion through a solid medium in which the motion’s amplitude can be described
in terms of displacement, velocity, or acceleration. Vibration is normally associated with activities stemming
from operations of railroads or vibration-intensive stationary sources, but can also be associated with
construction equipment such as jackhammers, pile drivers, and hydraulic hammers. As with noise, vibration
can be described by both its amplitude and frequency. Vibration displacement is the distance that a point on a
surface moves away from its original static position; velocity is the instantaneous speed that a point on a
surface moves; and acceleration is the rate of change of the speed. Each of these descriptors can be used to
correlate vibration to human response, building damage, and acceptable equipment vibration levels. During
construction, the operation of construction equipment can cause groundborne vibration. During the
operational phase of a project, receptors may be subject to levels of vibration that can cause annoyance due

to noise generated from vibration of a structure or items within a structure.

Vibration amplitudes are usually described in terms of either the peak particle velocity (PPV) or the root
mean square (RMS) velocity. PPV is the maximum instantaneous peak of the vibration signal and RMS is the
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square root of the average of the squared amplitude of the signal. PPV is more appropriate for evaluating
potential building damage and RMS is typically more suitable for evaluating human response.

As with airborne sound, annoyance with vibrational energy is a subjective measure, depending on the level of
activity and the sensitivity of the individual. To sensitive individuals, vibrations approaching the threshold of
perception can be annoying, Persons accustomed to elevated ambient vibration levels, such as in an urban
environment, may tolerate higher vibration levels. Table 3 displays the human response and the effects on
buildings resulting from continuous vibration (in terms of vatious levels of PPV).

Table 3 Human Reaction to Typical Vibration Levels
Vibration Level,
PPV (in/sec) Human Reaction Effect on Buildings
0.006-0.019 Threshold of perception, possibility of intrusion Vibrations unlikely to cause damage of any type
0.08 Vibrations readily perceptible Recommended upper level of vibration to which ruins

and ancient monuments should be subjected
Level at which continuous vibration begins to annoy | Virtually no risk of “architectural” (i.e. not structural)

010 people damage to normal buildings
Threshold at which there is a risk to “architectural”
0.20 Vibrations annoying to people in buildings damage to normal dwelling — houses with plastered
walls and ceilings
Vibrations considered unpleasant by people Vibrations at a greater level than normally expected
0.4-0.6 subjected to continuous vibrations and unacceptable | from traffic, but would cause “architectural” damage
to some people walking on bridges and possibly minor structural damage

Source: California Department of Transportation (Caltrans). 2020, April. Transportation and Construction Vibration Guidance Manual. Prepared by ICF International.
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LOCAL REGULATIONS AND STANDARDS
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Chapter 9 -- Notse

A ‘Sound’ Approach to Noise Reduction

«¥ We believe that all members of our community have a right
to quietly enjoy the places where they live, work, study and play.

oise in San Gabriel comes primarily from three "
things: the railroad line, the freeway and the
major streets. Among the key issues

documented in the general plan background report are

the following:

= Freeway Traffic Noise:

Although buffered by existing

sound walls, homes located
adjacent to the freeway are
still exposed to higher than
acceptable sound levels that
will compromise the welfare

of residents exposed to the noise for a long period of

FAST FACT

The ability to hear normal speech
is impaired by sound levels over
60 decibels.

Weiland Associates
General Plan Noise Consultant

Arterial Street Traffic Noise: Noise-sensitive
locations directly adjacent to major streets such as
Del Mar Avenue, Las Tunas Drive, Mission Road,
Ramona Street, San Gabriel Boulevard and Valley

Boulevard, are exposed to
noise levels considered
excessive.

Train Noise on the UP Rail
Line: Currently, there are
approximately 25 freight trains
per day operating on the UP
rail line within San Gabriel.

Those homes located closest to the rail line are

time. significantly impacted by the noise from passing
freight trains. This is especially the case during late
Noise Chapter N-1
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night and early morning hours. Construction of the
Alameda Corridor East “Gateway to America” project
is expected to help relieve some of these effects, but
construction is still estimated to be four years away at
this writing.

= Commercial/Industrial Noise: While generally not
excessive, commercial/ industrial noise is a significant
impact where residential locations are adjacent to
industrial zones or trucking operations. This noise
mostly comes from loading dock operations, trucks
entering and leaving the area, and mechanical
equipment located both inside and outside the
building(s).

= Noise-Sensitive Non-Residential Locations: With
the exception of several public and private schools,
the public library, San Gabriel Mission, San Gabriel
Valley Medical Center and Smith Park, the sound
levels at noise-sensitive non-residential locations
within the city are not considered excessive.

Sound walls provide significant protection for
freeway-adjacent neighborhoods, but many lack
the quality of landscape amenity to help protect
neighborhoods fully from non-noise impacts.

Photo courtesy Caltrans

Our Goals

he key noise issues, as identified in the general
I plan background report, are summarized below.
And following them are the goals, targets and
actions we will take to address them are:

Issue 9.1: Freeway Traffic Noise: Although buffered by
existing sound walls, homes located adjacent to the
freeway are still exposed to higher than acceptable sound
levels that will compromise the welfare of residents
exposed to the noise for a long period of time.

Goal 9.1: Protect neighborhoods along the
freeway from traffic noise.

= Target9.1.1: Retrofit at least four (4) homes per year
adjacent to the freeway and to the major arterial
streets with sound reducing improvements.

= Action 9.1.1.1: Reserve CDBG funds and market
to eligible households within 1,000 feet of the
freeway.

Issue 9.2: Arterial Street Traffic Noise: Noise-sensitive
locations directly adjacent to major streets such as Del
Mar Avenue, Las Tunas Drive, Mission Road, Ramona
Street, San Gabriel Boulevard and Valley Boulevard, are
exposed to noise levels considered excessive.

Goal 9.2: Minimize the impact of traffic noise
for those who live and work on our
major roadways.

= Target 9.2.1: Commit to using innovative noise
reducing asphalt products when resurfacing or
repaving major arterial streets.

= Action 9.2.1: Identify, price and budget for pilot
program using noise reducing asphalt products.

Issue 9.3: Train Noise on the UP Rail Line: Currently,
there are approximately 25 freight trains per day operating
on the UP rail line within San Gabriel. Those homes
located closest to the rail line are significantly impacted by

Noise Chapter
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the noise from passing freight trains. This is especially
the case during late night and early morning hours.
Construction of the Alameda Corridor East “Gateway to
America” project is expected to help relieve some of these
effects, but construction is still estimated to be four years
away at this writing.

Goal 9.3: Support improvements that reduce
the noise impacts on the community
from the railroad line.

" Target9.3.1:  Complete the Alameda Corridor
East grade separations by 2008.

= Action 9.4.1.1: Budget for development of a
comprehensive noise ordinance in the 2005-
2006 fiscal year.

. Target9.4.2:  Develop by 2005 specific
screening standards for loading docks and
mechanical equipment that effectively mitigate
noise and visual impacts.

= Action 9.4.2.1: Research state-of-the-art
standards for screening loading docks and
mechanical equipment and adopt them into
the zoning ordinance.

= Action 9.3.1.1:
Continue to work
cooperatively with
federal, state,
regional and local
government and
railroad officials to

assure completion sound.

I'AST FACT

The decibel is the most common unit
for measuring sound. Every
increase in 10 decibels effectively
doubles the perceived loudness of the

Issue 9.5: Noise-Sensitive Non-
Residential Locations: With the
exception of several public and
private schools, the public library,
San Gabriel Mission, San Gabriel
Valley Medical Center and Smith
Park, the sound levels at noise-
sensitive non-residential

of the railroad
lowering on schedule.

. Target9.3.2:  Retrofit at least four (4) homes
per year adjacent to the rail line with sound
reducing improvements.

= Action 9.3.2.1; Reserve CDBG funds and
market to eligible households within 500 feet
of the rail line.

Issue 9.4: Commercial/lndustrial Noise: While
generally not excessive, commercial/industrial noise is a
significant impact where residential locations are adjacent
to industrial zones or trucking operations. This noise
mostly comes from loading dock operations, trucks
entering and leaving the area, and mechanical equipment
located both inside and outside the building(s).

Goal 9.4: Protect residents from the harmful effects
of noise from mechanical equipment and trucks.

" Target9.4.1:  Adopt a comprehensive noise
ordinance by 2006, including allowable decibel
levels in commercial/industrial areas and
residential areas adjacent to them.

locations within the city are not
considered excessive.

Goal 9.5: Provide our schools, libraries, churches,
hospitals and parks with the quiet they need to
function effectively.

" Target 9.5.1: Meet in 2005 with representatives
of local schools, the Los Angeles County Library,
churches, San Gabriel Valley Medical Center and
the Parks and Recreation Department to identify
specific noise issues they are facing.

= Action 9.5.1.1; Contact these institutions and
set a date in 2005 for a meeting to discuss
noise issues.

" Target 9.5.2: Develop and implement a strategy
for addressing the specific noise issues facing
noise-sensitive uses by 2006.

= Action 9.5.2.1: Work with noise-sensitive
uses in 2006 on creating solutions to noise
issues they have identified in their vicinity.

Noise Chapter
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Issue 9.6: The Impact of Noise on Health: Excessive
noise levels have been linked to a variety of health
problems, including general hearing loss or damage,
interference with speech and with sleep and levels of
nervousness and tension.

Goal 9.6: Promote the health of our community by
protecting it from the harmful effects of noise.

= Target 9.6.1: Co-sponsor a workshop on the effects
of noise and how to cope with them in conjunction
with the San Gabriel Valley Medical Center.

= Action 9.6.1.1: Contact the Medical Center for
recommended speakers and to schedule and
plan the workshop.

Noise Chapter
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Reducing unwanted noise in San Gabriel

Location of Noise Measurements

Location

VVVVVVVVYVY VYV VVVV V¥V

A\

>

Rear yard, 841 Pascual Avenue

SE corner Adelyn Drive/N. Mission Drive
SW corner Roses Road/San Marino
Avenue

SW corner Longden Avenue/Del Mar
Ave.

Front yard, 6104 San Gabriel Boulevard
Rear yard, 401 Adelyn Drive

SE corner San Marino Ave./Hermosa Dr.
SE corner Hermosa Drive/Del Mar
Avenue

SE corner Hermosa Dr./San Gabriel
Blvd.

SE corner W. Live Oak St./J. Serra Drive
NW corner Charlotte Avenue/Broadway
Rear yard, 1090 Broadway

Rear yard, 519 Montecito Drive

Rear yard, 801 Euclid Avenue

SW corner Grand Avenue/Mission Road
NE corner Chestnut Avenue/Ramona St.
Rear yard, 1161 South Del Mar Avenue
SE corner Newby Avenue/Del Mar
Avenue

NE corner Jackson Avenue/Ramona
Blvd.

Rear yard, 862 Olney Street

June 4/5, 2001
June 7, 2001
June 7, 2001

June 7, 2001

May 30/31, 2001
May 29/30, 2001
June 7, 2001
June 7, 2001

June 7, 2001

June 7, 2001
June 7, 2001
May 30/31, 2001
May 31/June 1, 2001
June 4/5, 2001
June 7, 2001
June 7, 2001
May 31/June 1, 2001
June 7, 2001

June 7, 2001

May 29/30, 2001

24 hr.
1:52-2:14 pm
1:02-1:23 pm

1:27-1:49 pm

24 .

24 hr.
12:35-12:57 pm
10:49-11:09 am

11:14-11:37 am

12:11-12:31 pm
11:45 am-12:07 pm

24 hr.

24 hr.

24 hr.
2:22-2:42 pm
2:46-3:08 pm

24 hr.

10:19-10:39 am

3:20-3:42 pm

May 29/30, 2001

Table 9-2 provides an inventory of noise sources measured within the city of San Gabriel and the ranges of maximum

sound levels generated by these sources:

Noise Sources and Range of Sound Levels

Noise Source

Range of Sound Levels

> Private aircraft flyover 471059 dB (A)
» Traffic on city streets 7210 89 dB (A)
» Traffic on the I-10 freeway 7210 84 dB (A)
» Train passes on the UP ralil line 8910 100 dB (A)

Noise Chapter
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These noise sources were measured at various locations throughout the city. Therefore, the noise levels are not
necessarily indicative of any particular area or location.

Noise Sensitive Locations Adjacent to Arterial Streets

Arterial Reach
Del Mar Avenue S. City limits to N. City limits
Las Tunas Drive W. City limits to E. City limits
Mission Road Santa Anita Street to San Gabriel
Blvd.
Ramona Street New Avenue to Junipero Serra
Drive
San Gabriel Boulevard S. City limits to N. City limits
Valley Boulevard W. City limits to E. City limits
Noise Sensitive Non-Residential Locations
Noise Sensitive Location Reach
San Gabriel Valley Medical Center :
500
(Campus)

Noise Chapter
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NOISE MEASUREMENT POSITIONS

Comprebensive General Plan, City of San Gabriel
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The sound around us (external noise)

The following exterior noise levels shall apply to all receptor properties within a designated noise zone:

x.1: Exterior Noise Standards

Noise Zone |Designated Exterior |Standard 1 |Standard 2 |Standard 3 |Standard 4 |Standard 5
Noise Zone |Interval [
Land Use
(Receptor
property)

Noise-
sensitive  Anytime 45 45 50 55 60 65
area
Residential 10:00 pm
Il properties to 7:00 am 45 45 50 55 60 65
(nighttime)
7:00 am to
10:00 pm 50 50 55 60 65 70
(daytime)
Commercial 10:00 pm
1 properties to 7:00 am 55 55 60 65 70 75
(nighttime)
7:00 amto
10:00 pm 60 60 65 70 75 80
(daytime)
v Industrial
properties Anytime 70 70 75 80 85 90
" Standard No. 1 is the exterior noise level that may not be exceeded for more than a total of 30 minutes in
any hour.
= Standard No. 2 is the exterior noise level that may not be exceeded for more than a total of 15 minutes in
any hour.
" Standard No. 3 is the exterior noise level that may not be exceeded for more than a total of five minutes in
any hour.
" Standard No. 4 is the exterior noise level that may not be exceeded for more than a total of one minute in any
hour.
. Standard No. 5 is the exterior noise level that may not be exceeded for any period of time.
Noise Chapter N-8
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The inside scoop: noise inside the home

The following interior noise levels for residential dwellings shall apply, within all such dwellings with windows
in their normal seasonal configuration.

X.2: Interior noise standards

Noise Zone  |Designated Time Interval  |Allowable Standard 1 |Standard 2 [Standard 3
Land Use Interior Noise
Level (dB)
All Residential 10 pm -- 7 am |40 40 45 50
7am--10 pm |45 45 50 55

No source of sound, or creation of any noise, which causes the noise level when measured inside a
neighboring receiving dwelling unit to exceed the following standards:

. Standard No. 1 is the interior noise level that may not be exceeded for more than a total of 5 minutes in any
hour.

. Standard No. 2 is the interior noise level that may not be exceeded for more than a total of 1 minute in any
hour.

" Standard No. 3 is the interior noise level that may not be exceeded for any period of time.

Noise Chapter N-9
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CONSTRUCTION NOISE MODELING
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Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 05/03/2023
Case Description: CISG-03

skl Receptor #1 *40k*

Baselines (dBA)
Description Land Use Daytime Evening Night

Architectural Coating Residential 60.0 55.0 50.0

Equipment
Spec Actual Receptor Estimated
Impact Usage Lmax Lmax Distance Shielding
Description Device (%) (dBA) (dBA) (feet) (dBA)

Compressor (air) No 40 77.7 50.0 0.0
Results
------- Noise Limits (dBA) Noise Limit Exceedance (dBA)
Calculated (dBA) Day Evening Night Day Evening Night
Equipment Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq
Lmax Leq

Compressor (air) 777 73.7 NA NA NA NA NA NA NA NA NA NA NA
N/A

Total 77.7 73.7 N/A N/A NA NA NA NA NA NA NA NA NA
N/A

F-19



Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 05/03/2023
Case Description: CISG-03

skl Receptor #1 *40k*

Baselines (dBA)
Description Land Use Daytime Evening Night

Asphalt and Building Demolition Residential 60.0 55.0 50.0

Equipment
Spec Actual Receptor Estimated
Impact Usage Lmax Lmax Distance Shielding

Description Device (%) (dBA) (dBA) (feet) (dBA)
Tractor No 40 84.0 50.0 0.0
Dozer No 40 81.7 50.0 0.0
Concrete Mixer Truck No 40 78.8 50.0 0.0
Results
Noise Limits (dBA) Noise Limit Exceedance (dBA)
Calculated (dBA) Day Evening Night Day Evening Night
Equipment Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq
Lmax Leq
Tractor 84.0 80.0 NA NA NA NA NA NA NA NA NA NA NA
N/A
Dozer 81.7 77.7 N/A N/A NA NA NA NA NA NA NA NA NA
N/A
Concrete Mixer Truck  78.8 74.8 NA NA NA NA NA NA NA NA NA NA
N/A  N/A

Total 84.0 82.8 N/A N/A NA NA NA NA NA NA NA NA NA
N/A
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Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 05/03/2023
Case Description: CISG-03

skl Receptor #1 *40k*

Baselines (dBA)
Description Land Use Daytime Evening Night

Building Construction Residential 60.0 55.0 50.0

Equipment
Spec Actual Receptor Estimated
Impact Usage Lmax Lmax Distance Shielding
Description Device (%) (dBA) (dBA) (feet) (dBA)

Crane No 16 80.6 50.0 0.0
Tractor No 40 84.0 50.0 0.0
Front End Loader No 40 79.1 50.0 0.0
Results
Noise Limits (dBA) Noise Limit Exceedance (dBA)
Calculated (dBA) Day Evening Night Day Evening Night
Equipment Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq
Lmax Leq
Crane 80.6 72.6 NA NA NA NA NA NA NA NA NA NA NA
N/A
Tractor 84.0 80.0 N/A N/A NA NA NA NA NA NA NA NA NA
N/A

Front End Loader 79.1 75.1 N/A N/A NA NA NA NA N/A N/A N/A NA N/A

N/A
Total 84.0 81.8 N/A N/A NA NA NA NA NA NA NA NA NA
N/A
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Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 05/03/2023
Case Description: CISG-03

skl Receptor #1 *40k*

Baselines (dBA)
Description Land Use Daytime Evening Night

Paving Residential 60.0 55.0 50.0

Equipment
Spec Actual Receptor Estimated
Impact Usage Lmax Lmax Distance Shielding

Description Device (%) (dBA) (dBA) (feet) (dBA)
Concrete Mixer Truck No 40 78.8 50.0 0.0
Tractor No 40 84.0 50.0 0.0
Paver No 50 77.2 50.0 0.0
Results
Noise Limits (dBA) Noise Limit Exceedance (dBA)
Calculated (dBA) Day Evening Night Day Evening Night
Equipment Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq
Lmax Leq
Concrete Mixer Truck  78.8 74.8 NA NA NA NA NA NA NA NA NA NA
N/A  N/A
Tractor 84.0 80.0 N/A N/A NA NA NA NA NA NA NA NA NA
N/A
Paver 772 T4.2 NA NA NA NA NA NA NA NA NA NA NA
N/A

Total 84.0 82.0 N/A N/A NA NA NA NA NA NA NA NA NA
N/A
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Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 05/03/2023
Case Description: CISG-03

skl Receptor #1 *40k*

Baselines (dBA)
Description ~ Land Use Daytime Evening Night

Rough Grading Residential 60.0 55.0 50.0

Equipment
Spec Actual Receptor Estimated
Impact Usage Lmax Lmax Distance Shielding
Description Device (%) (dBA) (dBA) (feet) (dBA)

Grader No 40 85.0 50.0 0.0
Tractor No 40 84.0 50.0 0.0
Dozer No 40 81.7 50.0 0.0
Results
Noise Limits (dBA) Noise Limit Exceedance (dBA)
Calculated (dBA) Day Evening Night Day Evening Night
Equipment Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq
Lmax Leq
Grader 85.0 81.0 N/A N/A NA NA NA NA NA NA NA NA NA
N/A
Tractor 84.0 80.0 N/A N/A NA NA NA NA NA NA NA NA NA
N/A
Dozer 81.7 77.7 N/A NA NA NA NA NA NA NA NA NA NA
N/A

Total 85.0 84.6 N/A N/A NA NA NA NA NA NA NA NA NA
N/A
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Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 05/03/2023
Case Description: CISG-03

skl Receptor #1 *40k*

Baselines (dBA)
Description Land Use Daytime Evening Night

Site Preparation Residential 60.0 55.0 50.0

Equipment
Spec Actual Receptor Estimated
Impact Usage Lmax Lmax Distance Shielding
Description Device (%) (dBA) (dBA) (feet) (dBA)

Grader No 40 85.0 50.0 0.0
Tractor No 40 84.0 50.0 0.0
Front End Loader No 40 79.1 50.0 0.0
Results
Noise Limits (dBA) Noise Limit Exceedance (dBA)
Calculated (dBA) Day Evening Night Day Evening Night
Equipment Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq Lmax Leq
Lmax Leq
Grader 85.0 81.0 NA NA NA NA NA NA NA NA NA NA NA
N/A
Tractor 84.0 80.0 N/A N/A NA NA NA NA NA NA NA NA NA
N/A

Front End Loader 79.1 75.1 N/A N/A NA NA NA NA N/A N/A N/A NA N/A

N/A
Total 85.0 84.1 N/A N/A NA NA NA NA NA NA NA NA NA
N/A
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CISG-03 Construction Noise Modeling Attenuation Calculations
Levels in dBA Leq

San Gabriel
Single-Family  Single-Family Single-Family Presbyterian
RCNM Residence at  Residence at Residence at 113 Church at 200
Reference 116 Gerona 130 S Del Mar W Live Oak St W Las Tunas
Phase Noise Level Ave (North) Ave (Southeast) (South) Dr (West)
Distance in feet 50 320 320 270 390
Demolition 83 66.7 66.7 68.2 65.0
Site Prep 84 68.0 68.0 69.5 66.3
Rough Grading 85 68.5 68.5 70.0 66.8
Distance in feet 50 290 300 270 400
Building Construction 82 66.5 66.2 67.2 63.7
Architectural Coating 74 58.7 58.4 59.4 55.9
Distance in feet 50 320 330 250 350
Paving | 82 | 659 | 65.6 | 68.0 65.1

Afttenuation calculated through Inverse Square Law: Lp(R2) = Lp(R1) - 20Log(R2/R1)
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CISG-03 - Vibration Damage Attenuation Calculations

Levels, PPV (in/sec)
Buildings North at  USPS Southeast at South at 119 W Live West at 120 W Las

Vibration
Reference Level 105 W Las Tunas Dr 120 S Del Mar Ave Oak St Tunas Dr
Distance in feet at 25 feet 100 110 260 60
Vibratory Roller 0.21 0.026 0.023 0.006 0.056
Large Bulldozer 0.089 0.011 0.010 0.003 0.024
Caisson Drilling 0.089 0.011 0.010 0.003 0.024
Loaded Trucks 0.076 0.010 0.008 0.002 0.020
Jackhammer 0.035 0.004 0.004 0.001 0.009
Small Bulldozer 0.003 0.000 0.000 0.000 0.001

F-26




CISG-03 - Vibration Annoyance Attenuation Calculations

Levels in VdB
San Gabriel
Presbyterian
Residence to the Residence to the Residence to the  Church to the
Northwest at 111 Southeast at 130S Southat119W  West at 200 W
Equipment Vibration @ 25 Gerona Ave Del Mar Ave Live Oak St Las Tunas Dr
Distance in feet ft 270 230 260 315
Vibratory Roller 94.0 63.0 65.1 63.5 61.0
Large Bulldozer 87.0 56.0 58.1 56.5 54.0
Caisson Drilling 87.0 56.0 58.1 56.5 54.0
Loaded Trucks 86.0 55.0 57.1 55.5 53.0
Jackhammer 79.0 48.0 50.1 48.5 46.0
Small Bulldozer 58.0 27.0 29.1 27.5 25.0
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STATIONARY NOISE MODELING
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CISG-03 - Stationary Noise Modeling Attenuation Calculations

Levels in dBA Leq
Residence to
the South at
Reference  Chase Bank to 113 W Live Oak

Noise Level the West St
Distance in feet 7 120 210
Drive-Thru Car Idling [ 450 | 203 | 15.5

Afttenuation calculated through Inverse Square Law: Lp(R2) = Lp(R1) - 20Log(R2/R1)

Levels in dBA Lmax
Residence to
the South at
Reference  Chase Bank to 113 W Live Oak

Noise Level the West St
Distance in feet 4 165 250
Drive-Thru Speaker Box | 760 | 437 | 40.1 |

Attenuation calculated through Inverse Square Law: Lp(R2) = Lp(R1) - 20Log(R2/R1)

Levels in dBA L50
Residence to

the South at
Reference  Chase Bank to 113 W Live Oak
Noise Level the West St
Distance in feet 50 60 200
Truck Deliveries | 400 [ 384 | 28.0 |

Afttenuation calculated through Inverse Square Law: Lp(R2) = Lp(R1) - 20Log(R2/R1)

Levels in dBA Leq
Residence to
the South at
Reference  Chase Bank to 113 W Live Oak

Noise Level the West St
Distance in feet 50 150 270
HVAC Equipment | 520 | 425 | 37.4 |

Attenuation calculated through Inverse Square Law: Lp(R2) = Lp(R1) - 20Log(R2/R1)
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TRAFFIC NOISE MODELING
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CISG-03
Traffic Noise Calculations
ADT Volumes dBA CNEL Increase

Existing (2023) Future (2024) |[Project Noise

Roadway Segment No Project Plus Project Increase

Las Tunas Dr - Between San Marino and Del Mar 25892 26159 0.04
Del Mar Ave - Between Las Tunas and Live Oak 13383 13521 0.04
San Marino Ave - Between Las Tunas and Live Oak 2046 2067 0.04
Live Oak St - Between San Marino and Del Mar 699 706 0.04
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