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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 (during 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.”



®  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 period.

= 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 Laa
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.



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.



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



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.




LOCAL REGULATIONS AND STANDARDS



GOAL PS-6 NOISE

A comfortable community environment that is free from excessive noise pollution.

PS-6 Policies

PS-6.1

PS-6.2

PS-6.3

PS-6.4

PS-6.5

PS-6.6

PS-6.7

PS-6.8

PS-6.9

PS-6.10

Land Use Planning. Require development and infrastructure projects to be consistent with the
maximum allowable noise exposure standards identified in Table PS-1 to ensure acceptable
noise levels for existing and future development.

Sensitive Facilities. Ensure appropriate mitigation is incorporated into the design of noise-
sensitive facilities to minimize noise impacts.

Site Design. Require site planning and project design techniques to minimize noise impacts
adjacent to sensitive uses.

Noise Control. Ensure that noise levels do not exceed the limits established in Table PS-2 by
incorporating sound-reduction design in new construction or revitalization projects impacted by
non-transportation-related noise sources.

Roadway Noise. Encourage nonmotorized transportation alternatives for local trips and the
implementation of noise sensitivity measures in the public realm, including traffic-calming road
design, lateral separation, natural buffers, and setbacks to decrease excessive motor vehicle
noise.

Highway Noise. Continue to coordinate with the California Department of Transportation
(Caltrans) and the Transportation Corridor Agency (TCA) to achieve maximum noise abatement
in the design of new highway projects or improvements along I-5.

Vehicles and Trucks. Monitor and enforce existing speed limits and motor vehicle codes
requiring adequate mufflers on all types of vehicles traveling through the city.

Commercial Noise. Require the use of noise attenuation measures, including screening and
buffering techniques, for all new commercial development expected to produce excessive
noise; in existing cases where the City’s noise standards are exceeded, work with Code
Enforcement to require compliance.

Interjurisdictional Coordination. Coordinate with neighboring cities to minimize noise conflicts
between land uses along the City's boundaries.

Airplane Noise. Maintain communication with John Wayne Airport and other relevant air
transportation agencies to ensure that all future plans have limited impacts to the community of
Lake Forest.

LAKE FOREST 2040 | PS-13 M
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PS-6 Actions

PS-6a

PS-6b

PS-6¢

PS-6d

PS-6e

Update Chapter 11.16 of the Lake Forest Municipal Code to ensure that the noise standards are
consistent with this General Plan, including Tables PS-1 and PS-2, and to require new
residential, mixed-use with a residential component, and other noise-sensitive development to
be designed to minimize noise exposure to noise sensitive uses through incorporation of site
planning and architectural techniques. The update shall also include noise standards for
residential uses within a mixed-use development, which may differ from other adopted
residential noise standards.

Review new development projects for compliance with the noise requirements established in
this General Plan, including the standards established in Tables PS-1 and PS-2. Where
necessary, require new development to mitigate excessive noise through best practices,
including building location and orientation, building design features, placement of noise-
generating equipment away from sensitive receptors, shielding of noise-generating equipment,
placement of noise-tolerant features between noise sources and sensitive receptors, and use of
noise-minimizing materials such as rubberized asphalt.

Require acoustical studies for all new discretionary projects, including those related to
development and transportation, which have the potential to generate noise impacts which
exceed the standards identified in this General Plan. The studies shall include representative
noise measurements, estimates of existing and projected noise levels, and mitigation measures
necessary to ensure compliance with this element.

In making a determination of impact under the California Environmental Quality Act (CEQA), a
substantial increase will occur if ambient noise levels have a substantial increase. Generally, a
3 dB increase in noise levels is barely perceptible, and a 5 dB increase in noise levels is clearly
perceptible. Therefore, increases in noise levels shall be considered to be substantial when the
following occurs:

. When existing noise levels are less than 60 dB, a 5 dB increase in noise will be
considered substantial;

. When existing noise levels are between 60 dB and 65 dB, a 3 dB increase in
noise will be considered substantial;

o When existing noise levels exceed 65 dB, a 1.5 dB increase in noise will be
considered substantial.

Update the City’s Noise Ordinance (Chapter 11.16) to reflect the noise standards established in
this General Plan and proactively enforce the City’s Noise Ordinance, including requiring the
following measures for construction:

. Restrict construction activities to the hours of 7:00 a.m. to 7:00 p.m. on Monday
through Friday, and 8:00 a.m. to 6:00 p.m. on Saturdays. No construction shall
be permitted outside of these hours or on Sundays or legal City of Lake Forest
holiday, without a specific exemption issued by the City.

. A Construction Noise Management Plan shall be submitted by the applicant for
construction projects, when determined necessary by the City. The
Construction Noise Management Plan shall include proper posting of
construction schedules, appointment of a noise disturbance coordinator, and
methods for assisting in noise reduction measures.

LAKE FOREST 2040 | PS-14 /\m
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PS-6f

LAKE FOREST 2040 | PS-15

Noise reduction measures may include, but are not limited to, the following:

Equipment and trucks used for project construction shall utilize the best
available noise control techniques (e.g., improved mufflers, equipment
redesign, use of intake silencers, ducts, engine enclosures and acoustically
attenuating shields or shrouds) wherever feasible.

Except as provided herein, impact tools (e.g., jack hammers, pavement
breakers, and rock drills) used for project construction shall be hydraulically
or electrically powered to avoid noise associated with compressed air
exhaust from pneumatically powered tools. However, where use of
pneumatic tools is unavoidable, an exhaust muffler on the compressed air
exhaust shall be used. This muffler can lower noise levels from the exhaust
by up to about 10 dBA. External jackets on the tools themselves shall be
used, if such jackets are commercially available. this could achieve a
reduction of 5 dBA. Quieter procedures shall be used, such as drills rather
than impact equipment, whenever such procedures are available and
consistent with construction procedures.

Temporary power poles shall be used instead of generators where feasible.

Stationary noise sources shall be located as far from adjacent properties as
possible, and they shall be muffled and enclosed within temporary sheds,
incorporate insulation barriers, or use other measures as determined by the
City of provide equivalent noise reduction.

The noisiest phases of construction shall be limited to less than 10 days at a
time. Exceptions may be allowed if the City determines an extension is
necessary and all available noise reduction controls are implemented.

Delivery of materials shall observe the hours of operation described above.
Truck traffic should avoid residential areas to the extent possible.

Require new development to minimize vibration impacts to adjacent uses

during demolition and construction. For sensitive historic structures, a vibration

limit of 0.08 in/sec PPV (peak particle velocity) will be used to minimize the
potential for cosmetic damage to the building. A vibration limit of 0.30 in/sec
PPV will be used to minimize the potential for cosmetic damage at buildings of
normal conventional construction.

The City shall require new residential projects located adjacent to major freeways, hard rail lines,
or light rail lines to follow the FTA vibration screening distance criteria to ensure that residential
uses are not exposed to vibrations exceeding 72 VdB for frequent events (more than 70 events
per day), 75 VdB for occasional events (30-70 events per day), or 80 VdB for infrequent events
(less than 30 events per day).

A\ Forest
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Table PS-1: Land Use Compatibility for Community Noise Environment

Interior Spaces
Outdoor Activity

1
Land Use Areas 23 CNIéi:/dB Leq, dB
Residential 60 45 -
Motels/Hotels 65 45 -
Mixed-Use 65 45
Hospitals, Nursing Homes 60 45 -
Theaters, Auditoriums - - 35
Churches 60 - 40
Office Buildings 65 - 45
Schools, Libraries, Museums 70 - 45
Playgrounds, Neighborhood Parks 70 - -
Industrial 75 - 45
Golf Courses, Water Recreation 70 - -

1. Where a proposed use is not specifically listed, the use shall comply with the standards for the most similar use as determined by
the City.

2. Outdoor activity areas for residential development are considered to be the backyard patios or decks of single-family units and
the common areas where people generally congregate for multi-family developments. Where common outdoor activity areas for
multi-family developments comply with the outdoor noise level standard, the standard will not be applied at patios or decks of
individual units provided noise-reducing measures are incorporated (e.g., orientation of patio/deck, screening of patio with masonry
or other noise-attenuating material). Outdoor activity areas for non-residential developments are the common areas where people
generally congregate, including pedestrian plazas, seating areas, and outside lunch facilities; not all residential developments include
outdoor activity areas.

3. In areas where it is not possible to reduce exterior noise levels to achieve the outdoor activity area standard w using a practical
application of the best noise-reduction technology, an increase of up to 5 Ldn over the standard will be allowed provided that
available exterior noise reduction measures have been implemented and interior noise levels are in compliance with this table

4. Determined for a typical worst-case hour during periods of use.
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Table PS-2: Performance Standards for Stationary Noise Sources, Including Affected Projects "2%*

. . | Dayime | Nighttime |
Noise Level Descriptor 7 am to 10 pm 10 pm to 7 am

Hourly Leq, dBA ‘ 55 ‘ 50

1. Each of the noise levels specified above should be lowered by 5 dB for simple noise tones, noises consisting primarily of speech
or music, or recurring impulsive noises. Such noises are generally considered to be particularly annoying and are a primary source
of noise complaints.

2. No standards have been included for interior noise levels. Standard construction practices should, with the exterior noise levels
identified, result in acceptable interior noise levels.

3. Stationary noise sources which are typically of concern include, but are not limited to, the following:

HVAC Systems Cooling Towers/Evaporative Condensers
Pump Stations Lift Stations
Emergency Generators Boilers

Steam Valves Steam Turbines
Generators Fans

Air Compressors Heavy Equipment
Conveyor Systems Transformers

Pile Drivers Grinders

Drill Rigs Gas or Diesel Motors
Welders Cutting Equipment
Outdoor Speakers Blowers

4. The types of uses which may typically produce the noise sources described above include but are not limited to: industrial facilities,
pump stations, trucking operations, tire shops, auto maintenance shops, metal fabricating shops, shopping centers, drive-up
windows, car washes, loading docks, public works projects, batch plants, bottling and canning plants, recycling centers, electric
generating stations, race tracks, landfills, sand and gravel operations, and athletic fields.
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ambient air quality standards are achieved and maintained over an area of approximately 10,743 square miles. This
area includes all of Orange County and Los Angeles County except for the Antelope Valley, the non-desert portion of
western San Bernardino County, and the western and Coachella Valley portions of Riverside County. The SCAQMD
reviews projects to ensure that they do not (1) cause or contribute to any new violation of any air quality standard;
(2) increase the frequency or severity of any existing violation of any air quality standard; or (3) delay the timely
attainment of any air quality standard or any required interim emission reductions or other milestones of any federal
attainment plan. More information can be found on the agency’s website: http://www.agmd.gov/
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CONSTRUCTION NOISE MODELING



Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 06/16/2023
Case Description: SVU-13.11

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)

Front End Loader No 40 79.1 50.0 0.0
Tractor No 40 84.0 50.0 0.0
Crane No 16 80.6 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
Front End Loader 79.1 75.1 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
Crane 80.6 72.6 NA NA NA NA NA NA NA NA NA NA NA
N/A

Total 84.0 81.8 N/A N/A NA NA NA NA NA NA NA NA NA
N/A



Roadway Construction Noise Model (RCNM),Version 1.1

06/16/2023
SVU-13.11

Report date:
Case Description:

skl Receptor #1 *40k*

Baselines (dBA)

Description  Land Use Daytime Evening Night
Fine 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



Roadway Construction Noise Model (RCNM),Version 1.1

06/16/2023
SVU-13.11

Report date:
Case Description:

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)
Paver No 50 77.2 50.0 0.0
Tractor No 40 84.0 50.0 0.0
Roller No 20 80.0 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
Paver 772 742 N/A N/A NA NA NA NA NA NA NA NA NA
N/A
Tractor 84.0 80.0 N/A NA NA NA NA NA NA NA NA NA NA
N/A
Roller 80.0 73.0 N/A N/A NA NA NA NA NA NA NA NA NA
N/A
Concrete Mixer Truck  78.8  74.8 N/A NA NA NA NA NA NA NA NA NA
N/A  N/A
Total 84.0 82.5 N/A N/A NA NA NA NA NA NA NA NA NA

N/A



Roadway Construction Noise Model (RCNM),Version 1.1

06/16/2023
SVU-13.11

Report date:
Case Description:

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



Roadway Construction Noise Model (RCNM),Version 1.1

06/16/2023
SVU-13.11

Report date:
Case Description:

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
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 NA NA NA NA NA NA NA NA NA NA
N/A
Total 85.0 83.6 NA NA NA NA NA NA NA NA NA NA NA

N/A



Roadway Construction Noise Model (RCNM),Version 1.1

Report date: 06/16/2023
Case Description: SVU-13.11

skl Receptor #1 *40k*

Baselines (dBA)
Description Land Use Daytime Evening Night

Utilities Trenching Residential 60.0 55.0 50.0

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

Excavator No 40 80.7 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
E)/ccavator 80.7 176.7 NA NA NA NA NA NA NA NA NA NA NA
N/A

Total 80.7 76.7 N/A N/A NA NA NA NA NA NA NA NA NA
N/A



SVU-13.11 - Construction Noise Modeling Attenuation Calculations
Levels in dBA Leq

Residence
Residence to to the
the Northwest Residence to Southwest
RCNM at 22891 the East at Residence to the  at 24552
Reference Loumont 24662 Coleford South at 23022 Blackfoot
Phase Noise Level Drive Street Dune Mear Road Drive
Distance in feet 50 600 440 245 245
Site Preparation 84.0 62.4 65.1 70.2 70.2
Rough Grading 85.0 63.4 66.1 71.2 71.2
Fine Grading 85.0 63.4 66.1 71.2 71.2
Distance in feet 50 540 195 310 115
Building Construction 82.0 61.3 70.2 66.2 74.8
Paving 83.0 62.3 71.2 67.2 75.8
Utilities Trenching 77.0 56.3 65.2 61.2 69.8

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

RCNM
Reference Residence to
Noise Level the West
Distance in feet 3 150

HVAC | 72.0 38.0




SVU-13.11 - Vibration Damage Attenuation Calculations
Levels, PPV (in/sec)

Residence to the Residence to the Residence to the Residence to the
Vibration Northwest at East at 24662 South at 23022 Dune Southwest at 24552
Reference Level 22891 Loumont Coleford Street Mear Road Blackfoot Drive
Distance in feet at 25 feet 565 330 175 150

Vibratory Roller 0.21 0.002 0.004 0.011 0.014
Static Roller 0.05 0.000 0.001 0.003 0.003
Large Bulldozer 0.089 0.001 0.002 0.005 0.006
Caisson Drilling 0.089 0.001 0.002 0.005 0.006
Loaded Trucks 0.076 0.001 0.002 0.004 0.005
Jackhammer 0.035 0.000 0.001 0.002 0.002
Small Bulldozer 0.003 0.000 0.000 0.000 0.000




SVU-13.11 - Vibration Annoyance Attenuation Calculations

Levels in VdB
Residence to the
Northwest at  Residence to the Residence to the Residence to the
22891 Loumont  East at 24662 South at 23022 Southwest at 24552
Equipment Vibration @ 25 Drive Coleford Street  Dune Mear Road Blackfoot Drive
Distance in feet ft 565 330 175 150
Vibratory Roller 94.0 53.4 60.4 68.6 70.7
Static Roller 82.0 41.4 48.4 56.6 58.7
Large Bulldozer 87.0 46.4 534 61.6 63.7
Caisson Drilling 87.0 46.4 53.4 61.6 63.7
Loaded Trucks 86.0 45.4 52.4 60.6 62.7
Jackhammer 79.0 38.4 45.4 53.6 55.7
Small Bulldozer 58.0 174 244 32.6 34.7




TRAFFIC NOISE MODELING



SVU-13.11
Traffic Noise Calculations

ADT Volumes dBA CNEL Increase
Project Project
Existing No Existing Plus  Future No Future Plus|Noise Cumulative Cumulative

Roadway Segment Project Project Project Project Increase Increase Contribution

Blackfoot Drive North of Loumont Drive 1,200 1,520 1,240 1,560 1.03 1.14 1.00
Blackfoot Drive South of Loumont Drive 1,300 1,570 1,340 1,610 0.82 0.93 0.80
Costa Bella Drive West of Blackfoot Drive 850 990 880 1,020 0.66 0.79 0.64
Costa Bella Drive East of Blackfoot Drive 850 1,030 880 1,060 0.83 0.96 0.81
Loumont Drive East of Blackfoot Drive 1,000 1,340 1,030 1,370 1.27 1.37 1.24
Loumont Drive East of Muirlands Boulevard 850 990 880 1,020 0.66 0.79 0.64
Dune Mear Road West of Blackfoot Drive 2,000 2,390 2,060 2,450 0.77 0.88 0.75
Dune Mear Road East of Blackfoot Drive 1,000 1,120 1,030 1,150 0.49 0.61 0.48
Entradas Drive East of Muirlands Boulevard 1,900 2,290 1,960 2,350 0.81 0.92 0.79
Coleford Street South of Ridgeroute Drive 700 880 720 900 0.99 1.09 0.97
Muirlands Boulevard North of Loumont Drive 17,600 17,960 18,130 18,490 0.09 0.21 0.09
Muirlands Boulevard Between Loumont Drive and Entradas Drive 17,600 17,810 18,130 18,340 0.05 0.18 0.05
Muirlands Boulevard South of Entradas Drive 17,600 17,780 18,130 18,310 0.04 0.17 0.04
Ridgeroute Drive West of Coleford Street 7,200 7,270 7,420 7,490 0.04 0.17 0.04
Ridgeroute Drive East of Coleford Street 7,200 7,310 7,420 7,530 0.07 0.19 0.06






