Noise Background and Modeling Data
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 µPa).



Vibration Decibel (VdB). A unitless measure of vibration, expressed on a logarithmic scale and with
respect to a defined reference vibration velocity. In the U.S., the standard reference velocity is 1 micro-inch
per second (1x10-6 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 (Leq); 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 Leq 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 (Ln). The sound level that is exceeded “n” percent of time during a given sample
period. For example, the L50 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 L10 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 L90 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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Day-Night Sound Level (Ldn 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.



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 Ldn values rarely differ by
more than 1 dB (with the CNEL being only slightly more restrictive – that is, higher than the Ldn value).
As a matter of practice, Ldn and CNEL values are interchangeable and are treated as equivalent in this
assessment.



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.

Amplitude
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

± 3 dB
± 5 dB
± 10 dB
± 20 dB

Threshold of human perceptibility
Clearly noticeable change in noise level
Half or twice as loud
Much quieter or louder

Source: Bies, David A. and Colin H. Hansen. 2009. Engineering Noise Control: Theory and Practice. 4th ed. New York: Spon Press.

Frequency
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:








Ambient (background) sound level
General nature of the existing conditions (e.g., quiet rural or busy urban)
Difference between the magnitude of the sound event level and the ambient condition
Duration of the sound event
Number of event occurrences and their repetitiveness
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 Leq), or alternately, as a statistical description of the sound level that
is exceeded over some fraction of a given observation period. For example, the L50 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 L2, L8 and L25 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
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Equivalent Level (CNEL) or Day-Night Noise Level (Ldn). 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 Ldn 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
Ldn 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, lessdeveloped 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
Common Outdoor Activities

Onset of physical discomfort

Noise Level
(dBA)

Common Indoor Activities

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
80

Food Blender at 3 feet
Garbage Disposal at 3 feet

Noisy Urban Area, Daytime
70

Vacuum Cleaner at 10 feet
Normal speech at 3 feet

Commercial Area
Heavy Traffic at 300 feet

60

Quiet Urban Daytime

50

Large Business Office
Dishwasher Next Room

Quiet Urban Nighttime
Quiet Suburban Nighttime

40

Theater, Large Conference Room (background)

30

Library
Bedroom at Night, Concert Hall (background)

Quiet Rural Nighttime
20

Broadcast/Recording Studio
10
Lowest Threshold of Human Hearing

0

Lowest Threshold of Human Hearing

Source: California Department of Transportation (Caltrans). 2009, November. Technical Noise Supplement (“TeNS”). Prepared by ICF International.

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.
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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.
The units for PPV and RMS velocity are normally inches per second (in/sec). However, vibration is often
presented and discussed in dB units in order to compress the range of numbers. In this analysis, PPV and RMS
velocities are in in/sec, and vibration levels are in dB relative to 1 micro-inch per second (abbreviated as VdB).
Typically, groundborne vibration generated by human activities attenuates rapidly with distance from the source
of the vibration, therefore, man-made vibration problems are usually confined to relatively short distances from
the source (500 to 600 feet or less).
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 various levels of PPV).
Table 3

Vibration Level,
PPV (in/sec)

0.006–0.019

Human Reaction to Typical Vibration Levels
Human Reaction

Threshold of perception, possibility of intrusion

0.08

Vibrations readily perceptible

0.10

Level at which continuous vibration begins to
annoy people

0.20

Vibrations annoying to people in buildings

0.4–0.6

Vibrations considered unpleasant by people
subjected to continuous vibrations and
unacceptable to some people walking on bridges

Effect on Buildings

Vibrations unlikely to cause damage of any type
Recommended upper level of vibration to which ruins
and ancient monuments should be subjected
Virtually no risk of “architectural” (i.e. not structural)
damage to normal buildings
Threshold at which there is a risk to “architectural”
damage to normal dwelling – houses with plastered
walls and ceilings
Vibrations at a greater level than normally expected
from traffic, but would cause “architectural” damage
and possibly minor structural damage

Source: California Department of Transportation (Caltrans). 2004, June. Transportation- and Construction-Induced Vibration Guidance Manual. Prepared by ICF
International.

Construction operations can generate varying degrees of ground vibration, depending on the construction
procedures and equipment. Operation of construction equipment generates vibrations that spread through the
ground and diminish with distance from the source. The effect on buildings in the vicinity of the construction
site varies depending on soil type, ground strata, and receptor-building construction. The results from vibration
can range from no perceptible effects at the lowest vibration levels, to low rumbling sounds and perceptible
vibrations at moderate levels, to slight structural damage at the highest levels. Vibration from construction
activities rarely reaches the levels that can damage structures, but can achieve the audible and perceptible ranges
in buildings close to the construction site. Table 4 lists vibration levels for typical construction equipment (not
all of which is expected to be used at the proposed project site).
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Table 4

Vibration Levels for Typical Construction Equipment

Approximate Velocity
Level at 25 Feet (VdB)

Approximate RMS1
Velocity at 25 Feet (in/sec)

112
104
105
93
87
87
79
58
86

1.518
0.644
0.734
0.170
0.089
0.089
0.035
0.003
0.076

FTA – Human Annoyance (Residential Daytime)
FTA – Human Annoyance (Residential Nighttime)
FTA – Human Annoyance (Office)

78
72
84

—

FTA – Structural Damage (Residential)
FTA – Structural Damage (Office)

—
—

0.20
0.30

Equipment

Criteria

Pile Driver (impact) Upper Range
Pile Driver (impact) Lower Range
Pile Driver (sonic) Upper Range
Pile Driver (sonic) Lower Range
Large Bulldozer
Caisson Drilling
Jackhammer
Small Bulldozer
Loaded Trucks

Source: FTA 2006
1 RMS velocity calculated from vibration level (VdB) using the reference of 1 microinch/second.

As shown in Table 4, vibration generated by certain, vibration-intensive construction equipment has the
potential to be substantial (should those particular items be employed at any given construction site), since
these items have the potential to exceed the FTA criteria for structural damage of 0.20 in/sec.

Construction Equipment Noise Levels
Construction Equipment
Each stage of construction involves the use of different kinds of construction equipment and therefore has its own distinct
noise characteristics. Noise levels from construction activities are dominated by the loudest piece of equipment and
generally occur during the site preparation and grading phase, when bulldozers, backhoes, and graders are used. Table 5
shows the average noise levels from individual pieces of construction equipment. Table 6 shows the maximum operational
noise levels of heavy construction equipment.

Table 5

Average Construction Equipment Noise Levels
Type of Equipment

Pile Driver, Impact
Pile Driver, Sonic
Ballast Tamper
Compactor
Concrete Mixer
Crane, Mobile
Crane, Derrick
Loader, Large
Loader, Front-End
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Average Measured Sound Levels
(dBA at 50 feet)

101
96
83
82
85
83
88
85
79
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Table 5

Average Construction Equipment Noise Levels

Paver
Scraper
Jack Hammers
Pneumatic Tools
Pumps
Dozer, Small
Dozer, Large
Hydraulic Backhoe
Hydraulic Excavators
Graders

Average Measured Sound Levels
(dBA at 50 feet)

Type of Equipment

89
89
88
85
76
80
86
85
82
85

Air Compressors

81

Trucks

91

Source: Bolt, Beranek and Newman, 1971; FTA,

Table 6

2006. 1

Maximum Heavy Construction Equipment Noise Levels
Type of Equipment

Jack Hammers
Pneumatic Tools
Pumps
Dozers
Pile Driver, Impact
Pile Driver, Sonic
Scrapers
Haul Trucks
Cranes
Portable Generators
Rollers
Tractors
Front-End Loaders
Hydraulic Backhoe
Hydraulic Excavators
Graders
Air Compressors
Trucks

Range of Maximum
Sound Levels Measured
(dBA at 50 ft.)

Suggested Maximum Sound
Levels for Analysis
(dBA at 50 ft.)

75–88
78–88
74–84
77–90
95–110
90-105
83–91
83–94
79–86
71–87
75–82
77–82
77–90
81–90
81–90
79–89
76–89
81–87

82
85
80
85
105
100
87
88
82
80
80
80
86
86
86
86
86
86

Bolt, Beranek & Newman (BBN); Noise Control for Buildings and Manufacturing Plants, 1987; Federal Transit Administration
(FTA). 2006, May. Transit Noise and Vibration Impact Assessment. U.S. Department of Transportation (DoT). FTA-VA-90-100306.

1
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Table 6

Maximum Heavy Construction Equipment Noise Levels
Type of Equipment

Range of Maximum
Sound Levels Measured
(dBA at 50 ft.)

Suggested Maximum Sound
Levels for Analysis
(dBA at 50 ft.)

Source: Bolt, Beranek & Newman; Noise Control for Buildings and Manufacturing Plants, 1987.

Construction equipment typically moves around on the project site and under variable power levels. Noise
from construction equipment decreases by 6 to 7.5 dB with each doubling of distance between the source and
receptor. 2 For example, the noise levels from a bulldozer that generates 85 dBA at 50 feet would measure 79
dBA at 100 feet, 73 dBA at 200 feet, 67 dBA at 400 feet, and 61 dBA at 800 feet (conservatively using a 6 dB
per doubling of distance attenuation factor). Also, noise levels are typically reduced from this value due to usage
factors 3 as well as the barrier effects provided by the physical structures once erected.

Existing Setting
The project site is located on a vacant parcel within the City of Fountain Valley Medical Center Specific Plan
area. The primary source of noise is traffic on Warner Avenue and Newhope Street; local traffic on Mount
Hope Street, Mount Herman Street, and vehicles accessing/parking at the adjacent land uses; and stationary
sources of noise from the surrounding land uses. Stationary sources that contribute to the ambient noise
environment include landscaping activities at the senior housing and businesses, noise from mechanical systems
(heating, ventilation, and air conditioning [HVAC]) and equipment (e.g., pneumatic hammers, construction
equipment, and other machinery associated with M2 Moto Works motorcycle repair facility, the City of
Fountain Valley maintenance yard, or other surrounding industrial uses) at the adjacent land uses.

REGULATORY FRAMEWORK
To limit population exposure to physically and/or psychologically damaging as well as intrusive noise levels, the
federal government, the State of California, various county governments, and most municipalities in the state
have established standards and ordinances to control noise.

Federal Regulations
Federal Highway Administration
The FHWA values are the maximum desirable values by land use type and area based on a “trade-off ” of what
is desirable and what is reasonably feasible. These values recognize that in many cases lower noise exposures
would result in greater community benefits. The FHWA design noise levels are included in Table 4.

As sound energy travels outward from the source, spreading loss accounts for a 6 dB decrease in noise level. Soft ground and
atmospheric absorption effects can add another decrement of 1.5 dB (for a total of 7.5 dB per distance doubling).
3 Usage factor is the percentage of time during the workday that the equipment is operating at full power (on which the
reference noise ratings for typical average and typical maximum noise emissions are based).
2
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Table 4
Activity
Category

A
B
C
D
E

FHWA Design Noise Levels
Design Noise Levels 1
Leq (dBA)
L10 (dBA)

57
(exterior)

60
(exterior)

67
(exterior)
72
(exterior)
–
52
(interior)

70
(exterior)
75
(exterior)
–
55
(interior)

Description of Activity Category

Lands on which serenity and quiet are of extraordinary significance and serve
an important public need and where the preservation of those qualities is
essential if the area is to continue to serve its intended purpose.
Picnic areas, recreation areas, playgrounds, active sports areas, parks,
residences, motels, hotels, schools, churches, libraries, and hospitals.
Developed lands, properties, or activities not included in Categories A or B,
above
Undeveloped lands.
Residences, motels, hotels, public meeting rooms, schools, churches,
libraries, hospitals, and auditoriums.

Source: FHWA
1 Either Leq or L10 (but not both) design noise levels may be used on a project.

U.S. Environmental Protection Agency
In addition to FHWA standards, the United States Environmental Protection Agency (EPA) has identified the
relationship between noise levels and human response. The EPA has determined that over a 24-hour period, a
Leq of 70 dBA will result in some hearing loss. Interference with activity and annoyance will not occur if exterior
levels are maintained at an Leq of 55 dBA and interior levels at or below 45 dBA. While these levels are relevant
for planning and design and useful for informational purposes, they are not land use planning criteria because
they do not consider economic cost, technical feasibility, or the needs of the community.
The EPA also set 55 dBA Ldn as the basic goal for exterior residential noise intrusion. However, other federal
agencies, in consideration of their own program requirements and goals, as well as difficulty of actually
achieving a goal of 55 dBA Ldn, have settled on the 65 dBA Ldn level as their standard. At 65 dBA Ldn, activity
interference is kept to a minimum, and annoyance levels are still low. It is also a level that can realistically be
achieved.

Occupational Health and Safety Administration
The federal government regulates occupational noise exposure common in the workplace through the
Occupational Health and Safety Administration (OSHA) under the EPA. Such limitations would apply to the
operation of construction equipment and could also apply to any proposed industrial land uses. Noise exposure
of this type is dependent on work conditions and is addressed through a facility’s Health and Safety Plan, as
required under OSHA, and is therefore not addressed further in this analysis.

California State Regulations
The State regulates freeway noise, sets standards for sound transmission, provides occupational noise control
criteria, identifies noise insulation standards and provides guidance for local land use compatibility.
The California Building Code (CBC), Title 24, Part 2, Volume 1, Chapter 12, Interior Environment, Section
1207.11.2, Allowable Interior Noise Levels, requires that interior noise levels attributable to exterior sources shall
Page 10
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not exceed 45 dB in any habitable room. The noise metric is evaluated as either the day-night average sound
level (Ldn) or the community noise equivalent level (CNEL), consistent with the noise element of the local
general plan.
The California Green Building Standards Code (CALGreen), Chapter 5, Division, 5.5 has additional
requirements for insulation that affect exterior-interior noise transmission for non-residential structures:
Pursuant to section 5.507.4.1, Exterior Noise Transmission, Prescriptive Method, Wall and roof-ceiling assemblies
exposed to the noise source making up the building or addition envelope or altered envelope shall meet a
composite sound transmission class (STC) rating of at least 50 Ldn or CNEL or a composite outdoor-indoor
transmission class (OITC) rating of no less than 40 Ldn or CNEL with exterior windows of a minimum STC of
40 or OITC of 30 within a 65 dBA CNEL noise contour of an airport or within a 65 dBA CNEL or Ldn noise
contour of a freeway, expressway, railroad, industrial source, or fixed-guideway source as determined by the
noise element of the general plan. Where noise contours are not readily available, buildings exposed to a noise
level of 65 dBA Leq 1-hour during any hour of operation shall have building, addition or alteration exterior wall
and roof-ceiling assemblies exposed to the noise source meeting a composite STC rating of at least 45 Ldn or
CNEL (or OITC 35), with exterior windows of a minimum of STC 40 (or OITC 30).
Residential structures located within the noise contours identified above require an acoustical analysis showing
that the structure has been designed to limit intruding noise in the prescribed allowable levels. To comply with
these regulations, applicants for new the residential projects are required to submit an acoustical analysis report.
The report is required to show topographical relationship of noise sources and dwelling site, identification of
noise sources and their characteristics, predicted noise spectra at the exterior of the proposed dwelling structure
considering present and future land usage, basis for the prediction (measured or obtained from published data),
noise attenuation measures to be applied, and an analysis of the noise insulation effectiveness of the proposed
construction showing that the prescribed interior noise level requirements are met. If interior allowable noise
levels are met by requiring that windows be unopenable or closed, the design for the structure must also specify
the means that will be employed to provide ventilation and cooling, if necessary, to provide a habitable interior
environment.
Table 5, presents a land use compatibility chart for community noise prepared by the California Office of Noise
Control. This table provides urban planners with a tool to gauge the compatibility of land uses relative to
existing and future noise levels. Table 5 identifies ‘normally acceptable’, ‘conditionally acceptable’, ‘normally
unacceptable’, and ‘clearly unacceptable’ noise levels for various land uses. The ‘conditionally acceptable’ and
‘normally unacceptable’ designations indicate that new construction or development should be undertaken only
after a detailed analysis of the noise reduction requirements for each land use is made and needed noise
insulation features are incorporated into the design. By comparison, a ‘normally acceptable’ designation
indicates that standard construction can occur with no special noise reduction requirements.
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Table 5

Community Noise and Land Use Compatibility
CNEL (dBA)
Land Uses

55

60

65

70

75

80

Residential-Low Density
Single Family, Duplex, Mobile Homes
Residential- Multiple Family

Transient Lodging: Hotels and Motels

Schools, Libraries, Churches, Hospitals, Nursing Homes

Auditoriums, Concert Halls, Amphitheaters

Sports Arena, Outdoor Spectator Sports

Playground, Neighborhood Parks

Golf Courses, Riding Stables, Water Recreation, Cemeteries

Office Buildings, Businesses, Commercial and Professional

Industrial, Manufacturing, Utilities, Agricultural
Explanatory Notes
Normally Acceptable:
With no special noise reduction requirements
assuming standard construction.

Normally Unacceptable:
New construction is discouraged. If new construction
does not proceed, a detailed analysis of the noise
reduction requirements must be made and needed
noise insulation features included in the design.

Conditionally Acceptable:
New construction or development should be
undertaken only after a detailed analysis of the
noise reduction requirement is made and needed
noise insulation features included in the design.

Clearly Unacceptable:
New construction or development should generally
not be undertaken.

Source: California Office of Noise Control. Guidelines for the Preparation and Content of Noise Elements of the General Plan. February 1976. Adapted from the US EPA
Office of Noise Abatement Control, Washington D.C. Community Noise. Prepared by Wyle Laboratories. December 1971.
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City of Fountain Valley Municipal Code
Chapter 6.28 NOISE CONTROL
6.28.010 Declaration of policy.

(a) In order to control unnecessary, excessive and annoying sounds emanating from incorporated areas of the
city, it is declared to be the policy of the city to prohibit such sounds generated from all sources as specified in this
chapter.
(b) It is determined that certain noise levels are detrimental to the public health, welfare and safety and contrary
to public interest; therefore, the city council does ordain and declare that creating, maintaining, causing or allowing
to create, maintain or cause any noise in a manner prohibited by or not in conformity with the provisions of this
chapter, is a public nuisance and shall be punishable as such. (Ord. 806 § 2, 1976)
6.28.020 Definitions.

The following words, phrases and terms as used in this chapter shall have the meaning as indicated below:
(1) “Ambient noise level” means the all-encompassing noise level associated with a given environment, being a
composite of sounds from all sources, excluding the alleged offensive noise, at the location and approximate time at
which a comparison with the alleged offensive noise is to be made.
(2) “Cumulative period” means an additive period of time composed of individual time segments which may be
continuous or interrupted.
(3) “Decibel” (dB) means a unit which denotes the ratio between two quantities which are proportional to
power; the number of decibels corresponding to the ratio of two amounts of power is ten times the logarithm to the
base ten of this ratio.
(4) “Dwelling unit” means a single unit providing complete, independent living facilities for one or more
persons including permanent provisions for living, sleeping, eating, cooking and sanitation.
(5) “Emergency machinery, vehicle or work” means any machinery, vehicle or work used, employed or
performed in an effort to protect. provide or restore safe conditions in the community or for the citizenry, or work by
private or public utilities when restoring utility service.
(6) “Fixed noise source” means a stationary device which creates sounds while fixed or motionless including
but not limited to industrial and commercial machinery and equipment, pumps, fans, compressors, generators, air
conditioners and refrigerator equipment.
(7) “Grading” means any excavating or filling of earth material, or any combination thereof, conducted at a site
to prepare said site for construction or other improvements thereon.
(8) “Impact noise” means the noise produced by the collision of one mass in motion with a second mass which
may be either in motion or at rest.
(9)

“Mobile noise source” means any noise source other than a fixed noise source.
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(10) “Noise level” means the “A” weighted sound pressure level in decibels obtained by using a sound level
meter at slow response with a reference pressure of twenty microNewtons per square meter. The unit of
measurement shall be designated as dB(A).
(11) “Noise variance board” means an administrative board of five members appointed by the board of
supervisors of the county, per Title 4, Division 6, Article 1 of the codified ordinances of the county.
(12) “Person” means a person, firm, association, copartnership, joint venture, corporation or any entity, public or
private in nature.
(13) “Residential property” means a parcel of real property which is developed and used either in part or in whole
for residential purposes, other than transient uses such as hotels and motels.
(14) “Simple tone noise” means a noise characterized by a predominant frequency or frequencies so that other
frequencies cannot be readily distinguished.
(15) “Sound level meter” means an instrument meeting American National Standard Institute’s Standard S1.41971 for Type 1 or Type 2 sound level meters or an instrument and the associated recording and analyzing
equipment which will provide equivalent data.
(16) “Sound pressure level” of a sound, in decibels, means twenty times the logarithm to the base ten of the ratio
of the pressure of the sound to a referenced pressure, which reference pressure shall be explicitly stated. (Ord. 806
§ 2, 1976)
6.28.030 Noise level measurement criteria.

Any noise level measurements made pursuant to the provisions of this chapter shall be performed using a sound
level meter as defined in Section 6.28.020. (Ord. 806 § 2, 1976)
6.28.040 Designated noise zone.

The residential properties hereinafter described are assigned to the following noise zones:
Noise Zone 1: All properties located in residential zone districts. (Ord. 806 § 2, 1976)
6.28.050 Exterior noise standards.

(a) The following noise standards, unless otherwise specifically indicated, shall apply to all residential property
within a designated noise zone:

Noise Standards
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Noise Zone

Noise Level

Time Period

1

55 dB(A)

7 a.m. — 10 p.m.

50 dB(A)

10 p.m. — 7 a.m.
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In the event the alleged offensive noise consists entirely of impact noise, simple tone noise, speech, music, or any
combination thereof, each of the above noise levels shall be reduced by 5 dB(A).
(b) It is unlawful for any person at any location within the city to create any noise, or to allow the creation of
any noise on property owned, leased, occupied or otherwise controlled by such person, when the foregoing causes
the noise level, when measured on any other residential property, either incorporated or unincorporated, to exceed:
(1) The noise standard for a cumulative period of more than thirty minutes in any hour; or
(2) The noise standard plus five dB(A) for a cumulative period of more than fifteen minutes in any hour; or
(3) The noise standard plus ten dB(A) for a cumulative period of more than five minutes in any hour; or
(4) The noise standard plus fifteen dB(A) for a cumulative period of more than one minute in any hour; or
(5) The noise standard plus twenty dB(A) for any period of time.
(c) In the event the ambient noise level exceeds any of the first four noise limit categories set forth in subsection
(b) of this section, the cumulative period applicable to said category shall be increased to reflect said ambient noise
level. In the event the ambient noise level exceeds the fifth noise limit category, the maximum allowable noise level
under said category shall be increased to reflect the maximum ambient noise level. (Ord. 806 § 2, 1976)
6.28.060 Interior noise standards.

(a) The following interior noise standards, unless otherwise specifically indicated, shall apply to all residential
property within a designated noise zone:

Interior Noise Standards
Noise Zone

Noise Level

Time Period

1

55 dB(A)

7 a.m. — 10 p.m.

45 dB(A)

10 p.m. — 7 a.m.

In the event the alleged offensive noise consists entirely of impact noise, simple tone noise, speech, music, or any
combination thereof, each of the above noise levels shall be reduced by five dB(A).
(b) It is unlawful for any person at any location within the city to create any noise, or to allow the creation of
any noise on property owned, leased, occupied or otherwise controlled by such person, when the foregoing causes
the noise level when measured within any other dwelling unit on any residential property, either incorporated or
unincorporated, to exceed:
(1) The interior noise standard for a cumulative period of more than five minutes in any hour; or
(2) The interior noise standard plus five dB(A) for a cumulative period of more than one minute in any hour; or
(3) The interior noise standard plus ten dB(A) for any period of time.
(c) In the event the ambient noise level exceeds either of the first two noise limit categories set forth in
subsection (b) of this section, the cumulative period applicable to said category shall be increased to reflect said
ambient noise level. In the event the ambient noise level exceeds the third noise limit category, the maximum
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allowable noise level under said category shall be increased to reflect the maximum ambient noise level. (Ord. 806
§ 2, 1976)
6.28.070 Special provisions.

The following activities shall be exempted from the provisions of this chapter:
(1) Activities conducted on the grounds of any public or private nursery, elementary, intermediate or secondary
school or college;
(2) Public dances, provided said events are conducted pursuant to a permit issued by the city pursuant to
Chapter 5.24 relative to the staging of said events;
(3) Activities conducted on any park or playground, provided such park or playground is owned and operated by
a public entity;
(4) Any mechanical device, apparatus or equipment used, related to or connected with emergency machinery,
vehicle or work;
(5) Noise sources associated with the construction, repair, remodeling or grading of any real property, provided
said activities take place between the hours of seven a.m. and eight p.m. Monday through Friday, nine a.m. through
eight p.m. on Saturday and at no time on Sunday or any legal holiday. For purposes of this exception the use of
saws, buffers, sanders, drills, and sprayers shall be included, as shall similar activity;
(6) All mechanical devices, apparatus or equipment which are utilized for the protection or salvage of
agricultural crops during periods of potential or actual frost damage or other adverse weather conditions;
(7) Mobile noise sources associated with agricultural operations, provided such operations do not take place
between the hours of eight p.m. and seven a.m. on weekdays, including Saturday, or at any time on Sunday or a
legal holiday;
(8) Mobile noise sources associated with agricultural pest control through pesticide application, provided that
the application is made in accordance with the restricted material permits issued by or regulations enforced by the
agricultural commissioner;
(9) Noise sources associated with the landscape maintenance of real property, provided said activities take place
between the hours of seven a.m. and eight p.m. Monday through Friday, nine a.m. through eight p.m. on Saturday,
or nine a.m. through six p.m. on Sunday or legal holidays. For purposes of this exception, the phrase “landscape
maintenance of real property” shall include, but not be limited to, the use of power mowers, edgers, chain saws,
trimmers, hedgecutters, and other devices that are not hand-powered. Leaf blowers shall not be included in said
exception and shall be regulated as provided in Chapter 6.10 of this code;
(10) Any activity to the extent regulation thereof has been preempted by state or federal law. (Ord. 1282 § 1,
1998; Ord. 806 § 2, 1976)
6.28.080 Schools, hospitals and churches—Special provisions.

It is unlawful for any person to create any noise which causes the noise level at any school, hospital or church
while the same is in use to exceed the noise limits as specified in Section 6.28.050 prescribed for the assigned noise
zone in which the school, hospital or church is located, or which noise level unreasonably interferes with the use of
Page 16
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such institutions or which unreasonably disturbs or annoys patients in the hospital, provided conspicuous signs are
displayed in three separate locations within one-tenth of a mile of the institution indicating the presence of a school,
church or hospital. (Ord. 806 § 2, 1976)
6.28.090 Air conditioning and refrigeration—Special provisions.

Until January 19, 1979, the noise standards enumerated in Sections 6.28.050 and 6.28.060 shall be increased eight
dB(A) where the alleged offensive noise source is an air conditioning or refrigeration system or associated
equipment which was installed prior to November 26, 1976. (Ord. 806 § 2, 1976)
6.28.100 Noise level measurement.

The location selected for measuring exterior noise levels shall be at any point on the affected property. Interior
noise measurements shall be made within the affected dwelling unit. The measurement shall be made at a point at
least four feet from the wall, ceiling, or floor nearest the alleged offensive noise source and may be made with the
windows of the affected unit open. (Ord. 806 § 2, 1976)
6.28.110 Manner of enforcement.

The county health officer and his duly authorized representatives are directed to enforce the provisions of this
chapter. The county health officer and his duly authorized representatives are authorized, pursuant to Penal
Code Section 836.5, to arrest any person without a warrant when they have reasonable cause to believe that such
person has committed a misdemeanor in their presence.
No person shall interfere. with, oppose or resist any authorized person charged with enforcement of this chapter
while such person is engaged in the performance of his duty. (Ord. 806 § 2, 1976)
6.28.120 Variance procedure.

The owner or operator of a noise source which violates any of the provisions of this chapter may file an
application with the health officer for a variance from the provisions thereof wherein said owner or operator shall set
forth all actions taken to comply with said provisions, the reasons why immediate compliance cannot be achieved, a
proposed method of achieving compliance, and a proposed time schedule for its accomplishment. Said application
shall be accompanied by a fee in the amount of seventy-five dollars. A separate application shall be filed for each
noise source; provided, however, that several mobile sources under common ownership, or several fixed sources on
a single property may be combined into one application. Upon receipt of said application and fee, the health officer
shall refer it with his recommendation thereon within thirty days to the noise variance board of the county for action
thereon in accordance with the provisions of this chapter.
An applicant for a variance shall remain subject to prosecution under the terms of this chapter until a variance is
granted. (Ord. 806 § 2, 1976)
6.28.130 Noise variance board.
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The noise variance board shall evaluate all applications for variance from the requirements of this chapter and
may grant said variances with respect to time for compliance, subject to such terms, conditions and requirements as
it may deem reasonable to achieve maximum compliance with the provisions of this chapter. Said terms, conditions
and requirements may include, but shall not be limited to, limitation on noise levels and operating hours. Each such
variance shall set forth in detail the approved method of achieving maximum compliance and a time schedule for its
accomplishment. In its determinations said board shall consider the magnitude of nuisance caused by the offensive
noise, the uses of property within the area of impingement by the noise, the time factors related to study, design,
financing and construction of remedial work, the economic factors related to age and useful life of equipment, and
the general public interest and welfare. Any variance granted by said board shall be by resolution and shall be
transmitted to the health officer for enforcement. Any violation of the terms of said variance shall be unlawful. (Ord.
806 § 2, 1976)
6.28.140 Appeals.

(a) Within fifteen days following the decision of the variance board on an application the applicant, the health
officer, or any member of the city council may appeal the decision to the city council by filing a notice of appeal
with the secretary of the variance board. In the case of an appeal by the applicant for a variance, the notice of appeal
shall be accompanied by a fee to be computed by the secretary on the basis of the estimated cost of preparing the
materials required to be forwarded to the city council as discussed hereafter. If the actual cost of such preparation
differs from the estimated cost appropriate payments shall be made either to or by the secretary.
(b) Within fifteen days following receipt of a notice of appeal and the appeal fee, the secretary of the variance
board shall forward to the city council copies of the application for variance, the recommendation of the health
officer, the notice of appeal, all evidence concerning said application received by the variance board and its decision
thereon. In addition, any person may file with the city council written arguments supporting or attacking said
decision and the city council may in its discretion hear oral arguments thereon. The city clerk shall mail to the
applicant a notice of the date set for hearing of the appeal. The notice shall be mailed at least ten days prior to the
hearing date.
(c) Within sixty days following its receipt of the notice of the appeal, the city council shall either affirm, modify
or reverse the decision of the variance board. Such decision shall be based upon the city council’s evaluation of the
matters submitted to the city council in light of the powers conferred on the variance board and the factors to be
considered, both as enumerated in Sections 6.28.120and 6.28.130.
(d) As part of its decision the council may direct the variance board to conduct further proceedings on said
application. Failure of the city council to affirm, modify or reverse the decision of the variance board within said
sixty-day period shall constitute an affirmation of the decision. (Ord. 806 § 2, 1976)
6.28.145 Alternative noise prohibition.

Notwithstanding any other provisions of this chapter and in addition thereto, it is unlawful for any person to
wilfully make, continue, maintain, permit, or cause to be made, continued, maintained, or permitted, any loud,
unnecessary and unusual noise which disturbs the peace or quiet of any residential neighborhood or which causes
discomfort or annoyance to any reasonable person of normal sensitivity residing in the area. It shall be a prima facie
violation of this section if any radio, receiving set, television, musical instrument or similar device is played, used or
Page 18
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permitted to be played or used between the hours of nine p.m. and seven a.m. when audible from a distance of fifty
feet from the property line of the noise source or from a distance of one hundred feet from any nonstationary noise
source. The determination may be made by a peace officer or may be proven by the testimony of any other person.
(Ord. 1018 § 1, 1985)
6.28.147 Idling motor vehicles.

No person shall leave standing any motor vehicle, including refrigeration trailers, with engine idling or auxiliary
motor running for in excess of ten minutes between the hours of ten p.m. and seven a.m. if the engine or motor noise
disturbs the peace or quiet of any residential neighborhood or causes discomfort or annoyance to any reasonable
person of normal sensitivity residing in the area. The driver, owner, registered owner and legal owner of the motor
vehicle or refrigeration trailer shall each be guilty of the offense described herein. (Ord. 1156 § 1, 1990)
6.28.148 Commercial delivery prohibition.

No person shall make, cause, accept or permit a delivery of goods, merchandise, material, equipment, meat,
poultry, fish, groceries, dairy products, foodstuffs, food, or beverage within one hundred feet of a residentially zoned
property between the hours of ten p.m. and seven a.m. or at any time on a Sunday or legal holiday so as to disturb
the peace and quiet of any reasonable person of normal sensitivity residing in the area. Proof of such a violation may
be established by the testimony of a peace officer, code enforcement officer, or any other person. For purposes of
this section “delivery” shall not only mean the completed act of a delivery, but all preparatory and related steps
taken within the one hundred-foot distance including, but not limited to, driving, stopping, idling or parking a
vehicle, the opening or shutting of doors, or the movement of pallets, dolleys, floor jacks, or lifts. (Ord. 1173 § 1,
1992)
6.28.149 Parking lot sweepers.

No person shall operate a parking lot sweeper or similar device for cleaning or maintaining commercial property
within one hundred feet of a residential area except during the hours of eight a.m. and six p.m., Monday through
Friday, between nine a.m. and six p.m. on Saturday, and at no time on Sunday. (Ord. 1324 § 1, 2002)
6.28.150 Violation—Penalty.

Any person violating any of the provisions of this chapter shall be deemed guilty of a misdemeanor. Each day
such violation is committed or permitted to continue shall constitute a separate offense and shall be punishable as
such. The provisions of this chapter shall not be construed as permitting conduct not prescribed herein and shall not
affect the enforceability of any other applicable provisions of law. (Ord. 806 § 2, 1976)
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City of Fountain Valley Noise Element

Page 20

PlaceWorks

WELBROOK SENIOR LIVING INITIAL STUDY
CITY OF FOUNTAIN VALLEY

Noise Background and Modeling Data

Methodology
The analysis of noise impacts considers project construction and operations noise as defined by the City of
Fountain Valley (for noise compatibility, construction noise impacts, and stationary noise impacts) and the
Federal Transit Administration (FTA) methodology (for construction vibration impacts). The proposed project
would have a significant adverse noise impact if the project results in any of the following:

Traffic Noise Levels
The traffic noise thresholds are based on human tolerance to noise and are widely used for assessing traffic
noise impacts. In general, people tend to compare intruding noise with the existing background noise. If the
new noise is readily identifiable or considerably louder than the background, it has the potential to be
objectionable or annoying 4. Consequently, the threshold for increase in traffic noise levels is based on the
potential for traffic noise to become considerably louder than the ambient noise level. In general, noise levels
must increase by 10 dB in order to double ambient noise levels. An increase of 5 dB is readily perceptible to
the public, and a 3 dB increase is barely perceivable to the average healthy human ear 5. An audible noise level
increase in project-related traffic noise of 3 dB or more is to be considered substantial and will be treated as a
significant impact.

Stationary-Source Noise
The stationary noise thresholds are based on a combination of the human tolerance to noise and local criteria
for stationary noise sources as established by the City of Fountain Valley for noise control. Nuisance noise
criteria is found in the City’s Municipal Code 6 which established a threshold of 55 dBA L50 for noise that occurs
in daytime (7:00 AM to 10:00 PM) and 50 dBA L50 for noise that occurs in the nighttime (10:00 PM to 7:00
AM) (shown in table 2). Any project related operations that are expected to exceed the criteria included in the
City of Fountain Valley municipal code will be treated as a noise impact.

Construction
The potential for construction noise impacts to be objectionable depends on the magnitude of noise generated
by the construction equipment, the frequency of noise sources during the construction day, and total duration
of construction activities. The City’s Noise Ordinance regulates the timing of construction activities. The City
of Fountain Valley restricts construction activities to the daytime hours of 7:00 AM to 8:00 PM Monday
through Friday, 9:00 AM to 8:00 PM on Saturday, and prohibits construction activities on Sundays and federal
holidays (Section 6.28.070[5] of the City’s Municipal Code). In order to calculate construction noise as it affects
sensitive receptors, the FWHA Roadway Construction Noise Model calculation methodology was used. Using
information provided by the City of Fountain Valley, coupled with methodologies and inputs employed in the
air quality assessment, the expected construction equipment mix was estimated and categorized by construction
activity. FWHA RCNM includes reference noise levels for numerous equipment items, which were combined
4

California Department of Transportation (Caltrans). 2009, November. Technical Noise Supplement (“TeNS”). Prepared by
ICF International.

5

Ibid.
Fountain Valley Municipal Code, Noise Ordinance: Section 6.28.050

6
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based on the equipment mix to establish a baseline noise levels per construction phase. Distances from
construction activities were measured using aerial maps, and these distances were used to account for spreading
loss between the source (construction activities) and receiver (sensitive receptor). Since this calculation does
not account for shielding due to intervening buildings and structures, ground effects, or air absorption, the
results of these calculations are conservative.

Vibration
Based on the FTA vibration criteria, vibration annoyance impacts are considered significant when average
vibration levels produced by construction equipment would produce excessive levels of vibration (78 VdB)
during the daytime at offsite vibration-sensitive structures. In addition, the vibration level at which there is a
risk of architectural damage is based on the FTA criteria (0.2 in/sec for typical wood-framed buildings or 0.5
in/sec for reinforced concrete, steel, or timber). The FTA Transit Noise and Vibration Impact Assessment
Manual includes reference levels for numerous equipment items. Distances from construction activities were
measured using aerial maps, and these distances were used to account for spreading loss between the source
(construction equipment) and receiver (sensitive receptor). An impact due to vibration will occur if the
measured vibration levels at any sensitive receiver exceeds the vibration criteria for that receiver.

Thresholds of Significance
According to Appendix G of the CEQA Guidelines, a project would normally have a significant effect on the
environment if the project would result in:
N-1

Exposure of persons to or generation of noise levels in excess of standards established in the local
general plan or noise ordinance, or applicable standards of other agencies.

N-2

Exposure of persons to or generation of excessive groundborne vibration or groundborne noise
levels.

N-3

A substantial permanent increase in ambient noise levels in the project vicinity above levels existing
without the project.

N-4

A substantial temporary or periodic increase in ambient noise levels in the project vicinity above
levels existing without the project.

N-5

For a project located within an airport land use plan or where such a plan has not been adopted,
within two miles of a public airport or public use airport, expose people residing or working in
the project area to excessive noise levels.

N-6

For a project within the vicinity of a private airstrip, expose people residing or working the project
area to excessive noise levels.
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The Initial Study, included in the appendix, substantiates that impacts associated with the following
thresholds would be less than significant:
Thresholds N-5 and N-6.
As such, these impacts will not be addressed in the following analysis.

Calculations
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1
2
3
4
5
6
7
8

Sensitive Land Uses
Spatially AVG Distance (ft)
Palm Island Senior APT
275
East Patient Tower
300
FV Regional Hospital
600
FV Field Services
525
Church of JCLDS
700
Receptor 6
0
Receptor 7
0
Receptor 8
0

Worst-case Distance (ft)
100
75
350
300
400
0
0
0

Land Use Type
Residential
Commercial
Residential
Commercial
Commercial
Residential
Industrial
Residential

Utility TrenConstructioPaving
Quantity Quantity Quantity

TYPE PHASE NAME >>> Grading
Equipment Item (Dropdown Menu)
Quantity
Scraper

3

Backhoe

1

Compactor (ground)

1

Excavator

0

Pickup Truck

1

Arch Coating
Quantity

2
1
1
3

Concrete Pump Truck

2

Concrete Mixer Truck

2

Paver

2

Grader

1

Dump Truck

2

Compressor (air)

Landscaping
Quantity

1

None
None
None
None
None
None
None
None
None
None

Grading
Utility TrenConstructioPaving
Arch Coating Landscaping
Totals Total Leq
Total Leq Total Leq Total Leq
Total Leq
Total Leq
73.7
#NUM!
85.4504488
76.7 82.99003 84.07816368

Red cell indicates level exceeds FTA criteria
Sensitive Receptor
Grading
[READ ONLY ]
Spatially AVG Worst-case
1 Palm Island Senior APT
70.6
79.4
2 East Patient Tower
69.9
81.9
3 FV Regional Hospital
63.9
68.5
69.9
4 FV Field Services
65.0
5 Church of JCLDS
62.5
67.4
6 Receptor 6
#DIV/0!
#DIV/0!
7 Receptor 7
#DIV/0!
#DIV/0!
8 Receptor 8
#DIV/0!
#DIV/0!

Utility Trenching
Spatially AVG Worst-case
61.9
70.7
73.2
61.1
55.1
59.8
61.1
56.3
53.8
58.6
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

Total Leq
Construction
Spatially AVG Worst-case
68.2
77.0
79.5
67.4
61.4
66.1
67.4
62.6
60.1
64.9
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

Paving
Spatially AVG Worst-case
69.3
78.1
80.6
68.5
62.5
67.2
68.5
63.7
61.2
66.0
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

Arch Coating
Spatially AVG Worst-case
58.9
67.7
70.2
58.1
52.1
56.8
58.1
53.3
50.8
55.6
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

Landscaping
Spatially AVG Worst-case
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!
#NUM!

Vibration Annoyance
Equipment Item
Pile Driver (impact)(typ)
Pile Driver (sonic)(typ)
Clam Shovel drop (slurry wall)
Hydromill (slurry wall)(soil)
Vibratory Roller
Hoe Ram
Large Bulldozer
Caisson Drilling
Loaded Trucks
Jackhammer
Small Bulldozer

Vibration Damage
Equipment Item
Pile Driver (impact)(typ)
Pile Driver (sonic)(typ)
Clam Shovel drop (slurry wall)
Hydromill (slurry wall)(soil)
Vibratory Roller
Hoe Ram
Large Bulldozer
Caisson Drilling
Loaded Trucks
Jackhammer
Small Bulldozer

VdB at 25 ft
104
93
94
66
94
87
87
87
86
79
58

Palm Island Senior APT

East Patient Tower

72.8
61.8
62.8
34.8
62.8
55.8
55.8
55.8
54.8
47.8
26.8

71.6
60.6
61.6
33.6
61.6
54.6
54.6
54.6
53.6
46.6
25.6

PPV at 25 ft
0.664
0.17
0.202
0.008
0.21
0.089
0.089
0.089
0.076
0.035
0.003

Palm Island Senior APT

East Patient Tower

0.083
0.021
0.025
0.001
0.026
0.011
0.011
0.011
0.010
0.004
0.000

0.128
0.033
0.039
0.002
0.040
0.017
0.017
0.017
0.015
0.007
0.001

FV Regional Hospital FV Field Services Church of JCLDS

62.6
51.6
52.6
24.6
52.6
45.6
45.6
45.6
44.6
37.6
16.6

64.3
53.3
54.3
26.3
54.3
47.3
47.3
47.3
46.3
39.3
18.3

60.6
49.6
50.6
22.6
50.6
43.6
43.6
43.6
42.6
35.6
14.6

FV Regional Hospital FV Field Services Church of JCLDS

0.013
0.003
0.004
0.000
0.004
0.002
0.002
0.002
0.001
0.001
0.000

0.016
0.004
0.005
0.000
0.005
0.002
0.002
0.002
0.002
0.001
0.000

0.010
0.003
0.003
0.000
0.003
0.001
0.001
0.001
0.001
0.001
0.000

Receptor 6

Receptor 7

Receptor 8

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

Receptor 6

Receptor 7

Receptor 8

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
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Methodology
The analysis of noise impacts considers project construction and operations noise as defined by the City of
Fountain Valley (for noise compatibility, construction noise impacts, and stationary noise impacts) and the
Federal Transit Administration (FTA) methodology (for construction vibration impacts). The proposed project
would have a significant adverse noise impact if the project results in any of the following:

Traffic Noise Levels
The traffic noise thresholds are based on human tolerance to noise and are widely used for assessing traffic
noise impacts. In general, people tend to compare intruding noise with the existing background noise. If the
new noise is readily identifiable or considerably louder than the background, it has the potential to be
objectionable or annoying 4. Consequently, the threshold for increase in traffic noise levels is based on the
potential for traffic noise to become considerably louder than the ambient noise level. In general, noise levels
must increase by 10 dB in order to double ambient noise levels. An increase of 5 dB is readily perceptible to
the public, and a 3 dB increase is barely perceivable to the average healthy human ear 5. An audible noise level
increase in project-related traffic noise of 3 dB or more is to be considered substantial and will be treated as a
significant impact.

Stationary-Source Noise
The stationary noise thresholds are based on a combination of the human tolerance to noise and local criteria
for stationary noise sources as established by the City of Fountain Valley for noise control. Nuisance noise
criteria is found in the City’s Municipal Code 6 which established a threshold of 55 dBA L50 for noise that occurs
in daytime (7:00 AM to 10:00 PM) and 50 dBA L50 for noise that occurs in the nighttime (10:00 PM to 7:00
AM) (shown in table 2). Any project related operations that are expected to exceed the criteria included in the
City of Fountain Valley municipal code will be treated as a noise impact.

Construction
The potential for construction noise impacts to be objectionable depends on the magnitude of noise generated
by the construction equipment, the frequency of noise sources during the construction day, and total duration
of construction activities. The City’s Noise Ordinance regulates the timing of construction activities. The City
of Fountain Valley restricts construction activities to the daytime hours of 7:00 AM to 8:00 PM Monday
through Friday, 9:00 AM to 8:00 PM on Saturday, and prohibits construction activities on Sundays and federal
holidays (Section 6.28.070[5] of the City’s Municipal Code). In order to calculate construction noise as it affects
sensitive receptors, the FWHA Roadway Construction Noise Model calculation methodology was used. Using
information provided by the City of Fountain Valley, coupled with methodologies and inputs employed in the
air quality assessment, the expected construction equipment mix was estimated and categorized by construction
activity. FWHA RCNM includes reference noise levels for numerous equipment items, which were combined
4

California Department of Transportation (Caltrans). 2009, November. Technical Noise Supplement (“TeNS”). Prepared by
ICF International.

5

Ibid.
Fountain Valley Municipal Code, Noise Ordinance: Section 6.28.050

6
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based on the equipment mix to establish a baseline noise levels per construction phase. Distances from
construction activities were measured using aerial maps, and these distances were used to account for spreading
loss between the source (construction activities) and receiver (sensitive receptor). Since this calculation does
not account for shielding due to intervening buildings and structures, ground effects, or air absorption, the
results of these calculations are conservative.

Vibration
Based on the FTA vibration criteria, vibration annoyance impacts are considered significant when average
vibration levels produced by construction equipment would produce excessive levels of vibration (78 VdB)
during the daytime at offsite vibration-sensitive structures. In addition, the vibration level at which there is a
risk of architectural damage is based on the FTA criteria (0.2 in/sec for typical wood-framed buildings or 0.5
in/sec for reinforced concrete, steel, or timber). The FTA Transit Noise and Vibration Impact Assessment
Manual includes reference levels for numerous equipment items. Distances from construction activities were
measured using aerial maps, and these distances were used to account for spreading loss between the source
(construction equipment) and receiver (sensitive receptor). An impact due to vibration will occur if the
measured vibration levels at any sensitive receiver exceeds the vibration criteria for that receiver.

Thresholds of Significance
According to Appendix G of the CEQA Guidelines, a project would normally have a significant effect on the
environment if the project would result in:
N-1

Exposure of persons to or generation of noise levels in excess of standards established in the local
general plan or noise ordinance, or applicable standards of other agencies.

N-2

Exposure of persons to or generation of excessive groundborne vibration or groundborne noise
levels.

N-3

A substantial permanent increase in ambient noise levels in the project vicinity above levels existing
without the project.

N-4

A substantial temporary or periodic increase in ambient noise levels in the project vicinity above
levels existing without the project.

N-5

For a project located within an airport land use plan or where such a plan has not been adopted,
within two miles of a public airport or public use airport, expose people residing or working in
the project area to excessive noise levels.

N-6

For a project within the vicinity of a private airstrip, expose people residing or working the project
area to excessive noise levels.
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The Initial Study, included in the appendix, substantiates that impacts associated with the following
thresholds would be less than significant:
Thresholds N-5 and N-6.
As such, these impacts will not be addressed in the following analysis.

Calculations

October 2016

Page 55

