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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 (1x10-6 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 (Lcy); 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 Lo 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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m  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 Lqs 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, Lan and CNEL values are interchangeable and are treated as equivalent in
this assessment.

m  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.
Table 1 Noise Perceptibility
Change in dB Noise Level
+3dB Threshold of human perceptibility
+5dB Clearly noticeable change in noise level
+10dB Half or twice as loud
+20dB Much quieter or louder
Page 2 PlaceWorks
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Source: Bies, David A. and Colin H. Hansen. 2009. Engineering Noise Control: Theory and Practice. 4th ed. New York: Spon Press.

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:

= Ambient (background) sound level

®  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, s and Los 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.

Novenber 2016 Page 3
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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. FElevated 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.

Page 4 PlaceWorks
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Table 2 Typical Noise Levels
Noise Level
Common Outdoor Activities (dBA) Common Indoor Activities
Onset of physical discomfort 120+
110 Rock Band (near amplification system)
Jet Flyover at 1,000 feet
100
Gas Lawn Mower at three feet
90
Diesel Truck at 50 feet, at 50 mph Food Blender at 3 feet
80 Garbage Disposal at 3 feet
Noisy Urban Area, Daytime
70 Vacuum Cleaner at 10 feet
Commercial Area Normal speech at 3 feet
Heavy Traffic at 300 feet 60
Large Business Office
Quiet Urban Daytime 50 Dishwasher Next Room
Quiet Urban Nighttime 40 Theater, Large Conference Room (background)
Quiet Suburban Nighttime
30 Library
Quiet Rural Nighttime Bedroom at Night, Concert Hall (background)
20
Broadcast/Recording Studio
10
Lowest Threshold of Human Hearing 0 Lowest Threshold of Human Hearing

Source: California Department of Transportation (Caltrans). 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.

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

November 2016 Page 5
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squate 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.

Page 6 PlaceWorks
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RESOLUTION NO. 82-122

A RESOLUTION OF THE CITY COUNCIL OF THE
CITY OF SANTA ANA CERTIFYING THE COMPLETION
OF A FINAL ENVIRONMENTAL IMPACT REPORT FOR
THE REVISION OF THE GENERAL PLAN OF THE
CITY OF SANTA ANA AND ADOPTING THE SAID
REVISED GENERAL PLAN

WHEREAS, a proposed revision of the General Plan
of the City of Santa Ana (hereinafter referred to as the
"Revised General Plan") has been approved by the Planning
Commission after public hearing in the manner required by
law, and is now on file in the office of the Clerk of the
Council; and

WHEREAS, the Revised General Plan includes a draft
environmental impact report which has been duly noticed for
public review and comment; and

WHEREAS, this Council has held a public hearing on
the Revised General Plan, including the said draft
environmental impact report, after notice in the manner
required by law;

NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL
OF THE CITY OF SANTA ANA AS FOLLOWS:

i The City Council has evaluated all comments and
recommendations written and oral, received from persons who
have reviewed the draft environmental impact report, and all
responses thereto, including those made at the public
hearing. The Clerk of the Council is hereby directed to
attach all such written comments and responses and the
minutes of the said public hearing to the draft
environmental impact report, together with a list of
persons, organizations and public agencies commenting on the
draft environmental impact report. The said comments,
responses, and list are hereby incorporated herein as part
of the record and, together with the draft environmental
impact report, are declared to constitute the final
environmental impact report for the Revised General Plan.

2. The City Council hereby certifies that the final
environmental impact report for the Revised General Plan has
been completed in accordance with the California
Environmental Quality Act, the State CEQA Guidelines and
local procedures, and that the City Council has reviewed and
considered the information contained in the final
environmental impact report.
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3. The City Council hereby finds, on the basis of the
final environmental impact report and other substantial
evidence in the record, that changes or alterations have
been incorporated into the Revised General Plan which
mitigate or avoid the following significant environmental
effects identified in the final environmetal impact report:
(1) additional traffic (2) reduced air quality (3)
increases in noise levels, and (4) increases in energy
consumption, and that such significant environmental effect
have thereby been substantially lessened. This finding is
supported by the following statement of facts:

(a) Although identified as significant effects of
the project in the environmental impact report, such effects
are not in fact caused by the adoption of the Revised
General Plan, but rather by the expected growth and
development of the City of Santa Ana and the surrounding
region. Such effects would occur to an equal or greater
extent under the previously adopted general plan or in the
absence of any general plan.

(b) The Revised General Plan contains
"Circulation," "Conservation," "Energy" and "Noise" elements
of which the policies and programs are specifically designed
to mitigate the said identified significant effects in a
rational, coordinated manner so as to achieve minimal
adverse effects consistent with reasonable growth and
development.

4, The City Council hereby finds, on the basis of the
final environmental impact report and other substantial
evidence in the record, that specific economic, social and
other consideration make infeasible the alternatives to the
Revised General Plan identified in the final environmental
impact report. This finding is supported by the following
statement of facts:

(a) The Revised General Plan represents the best
balance of competing goals and objectives: preservation of
residential community integrity; maintenance of affordable
housing; encouragement of economic development; avoidance of
unacceptable levels of congestion and disruption.

(b) Greater restriction of residential
development would discourage the new development of housing
available to persons of low or moderate income. Increasing
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population, with its consequent increased demand for
housing, would result in increasing the cost of the existing
housing supply. Less restriction of residential development
would result in the disruption of established residential
communities.

(c) Greater restriction of commercial-industrial
development would reduce employment opportunities in the
City of Santa Ana; would deny to City government a tax
revenue base sufficient to meet the demand for governmental
services; and would lead to stagnation and blight conditions
in established commercial areas. Less restriction of
commercial-industrial development would allow the inter-
mixture of incompatible land uses and development which is
beyond the capacity of streets and other public improvements
to serve.

B The City Council hereby finds, on the basis of the
final environmental impact report and other substantial
evidence in the record, that the changes in planned land use
for areas of the City of Santa Ana accomplished by the
adoption of the Revised General Plan are acceptable. - Such
changes are necessary for the general welfare of the people
of the City of Santa Ana over the long-term, in order to
achieve a balance between competing needs, as referenced in
Section 4 herein, and in order to channel new development
into areas in which it will be both financially feasible and
compatible with existing uses.

6. The City Council hereby approves and adopts the
Revised General Plan. Said Revised General Plan, together
with the Revised Housing Element of the General Plan,
adopted by the City Council by its Resolution No. 82-7 on
January 18, 1982, shall constitute the General Plan of the
City of Santa Ana required by Section 65300 of the
Government Code of the State of California and the master
plan required by Chapter 27 of the Santa Ana Municipal Code.
All elements of the general or master plan or amendments
thereto previously adopted or approved by the City Council,
excepting only the aforesaid Revised Housing Element of the
General Plan, are hereby repealed.

L3 The Clerk of the Council is hereby directed to
endorse the Revised General Plan to show that it has been
adopted by the City Council and to retain the same on file
in her office.
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8. The Director of Planning and Development Services
is hereby directed to:

(a) Send a copy of the Revised General Plan to
the Planning Agency of Orange County.

(b) File a Notice of Determination with the
County Clerk of Orange County pursuant to Section 21152 of
the Public Resources Code and the State CEQA Guidelines.

ADOPTED this _20th day of September , 1982.

Gordon Brifken, Mayor

ATTEST:

nice C. Guy, Cler

oﬁ/tﬁ' Council

COUNCILMEMBERS:

Bricken Aye

Luxembourger Aye

Acosta Aye Approved as to Form:

Serrato Aye

Griset Aye

Markel Nay CE)Jwart!J. C)ooper 6-1 /?cfvo‘(
McGuigan Aye Edward J. Cooper, City Attorney
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SUMMARY

The new City of Santa Ana General Plan was developed through an extensive
process of public participation involving citizens, elected and appointed City

officials and City Staff.

The General Plan has been developed to conform to state law and to meet local
planning needs through the year 2000. Periodic updates of the new General Plan
are anticipated.

The General Plan builds upon Santa Ana’s historical assets including the City’s
heritage as the governmental and financial center of Orange County and the
buildings, districts and streetscapes which reflect this heritage.

The General Plan anticipates two major potentials that can shape Santa Ana over
the next several decades. The plan anticipates and maximizes the probability of
the Countywide rapid transit system to be located in Santa Ana and encourages
mixed use development and preservation m corridors and centers relating to this
new access and visibility.

The General Plan has three major sections: the Framework Plan, Policy Plan, and
Environmental Impact Report.

1. The Framework Plan describes Santa Ana’s overall planning strategy and
program. This strategy reorganizes the City’s land use and urban design
structure to take maximum advantage of:

= the economic development advantages offered by Santa Ana’s historic
regional location and functions

® animproved multi-modal transportation system including:

— Countywide rapid transit access to Santa Ana

— improved local transit

— improved auto access to major activity centers

— anew Amtrak station

— adowntown multi-modal transportation and bus center

CITY OF SANTA ANA GENERAL PLAN 1
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— adowntown shuttle system
— new pedestrian connections within and between land use districts
and to public transportation facilities.

The Framework Plan provides an overview of the City’s implementation
program which includes:

= continuing involvement of the community in developing the detailed
implementation plans that will be developed for subareas of the
Framework Plan

= efficient processing of development and rehabilitation proposals by
means of a Development Review Team

= acarefully coordinated development program to foster and assist private
investment through:

— land assembly

— coordinated provision of public improvements
—  Specific Plans

— citizen participation coordination

— low interest loans and grants

— project promotion

2. The Policy Plan spells out the:

= goals and objectives which underlie the Framework Plan

» greater detail regarding implementation policies and programs
supporting the Framework Plan.

Together, the Framework Plan and Policy Plan envision a new image for
Santa Ana consisting of:

® increased economic activity to provide jobs and maintain a solid financial
base for city services

® improvement of Santa Ana’s housing stock for a full range of income
groups and lifestyles

® the finest multi-modal transportation system in Orange County
® anew physical environment consisting of:

— preserved and enhanced viable Neighborhoods

— District Centers combining new shopping facilities with
recreational, cultural, education, employment and special housing
types

— improvement of Santa Ana’s major Industrial Districts

— Mixed Use Corridors with a range of uses similar to the District
Centers but with more facilities related to regional transit and auto
access.

2 CITY OF SANTA ANA GENERAL PLAN



NOISE ELEMENT

Exhibit 1 Framework Concept
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Exhibit2 Regional Context
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3. The Environmental Impact Report contains:

® an analysis of the impacts of implementation of the General Plan
® an evaluation of alternative strategies and

®  mitigation means to insure compatibility of the proposed plans and
policies.

PLANNING CONTEXT

HISTORICAL

Santa Ana’s rich history provides a legacy for community planning and
revitalization in the 1980’s. Santa Ana was founded in 1869 by William Spurgeon.
The original town, laid out by Mr. Spurgeon, consisted of 24 blocks. The town
served as a shopping center and post office for surrounding agricultural areas.

In 1878 the Southern Pacific Railroad arrived and the Santa Fe Railroad followed
in 1886. This encouraged development of the City. In 1889 the County seat was
located in Santa Ana and this further stimulated the development of businesses,
stores, financial institutions and hotels serving the metropolitan population.
Citrus and walnut farms were still plentiful and buying and selling land became
the number one enterprise. The First to 17th Street area was subdivided during
the building boom of the 1880’s. Many of the structures in downtown and the
surrounding bungalow homes were built in the early 1900’s and 1920’s.

The City is retaining and building upon its important governmental, retailing and
employment roles in the County and the rich architectural and streetscapes
heritage associated with the City’s history.

REGIONAL

Santa Ana is geographically central to the developable land within Orange
County. The City has excellent relationships to freeways, rail services via Amtrak
and air transportation at the John Wayne Airport. Because of Santa Ana’s
geographic centrality and functional importance to the County, the Orange
County Transit District is planning major fixed rail transit corridors in the Main
Street and Pacific Electric right-of-ways. These regional transportation
improvements, combined with improvements to freeway access points and local
streets, provide Santa Ana with abundant development opportunities for the

1980’s.
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PLANNING PROCESS

The Planning Process used in creating the Santa Ana General Plan is
summarized in Exhibit 3 and related photographs. The process involved:

= a 150-person Citizen Advisory Committee (CAC) to which all citizens
applying were appointed by the City Council

= the Planning Commissioners who served as chairpersons of five CAC
subcommittees: Land Use and Urban Design, Circulation, Housing,
Economic Development and Environmental Factors

= the City Council who participated in goal setting and policy making
workshops

= the public-at-large who participated in a series of Town Forums and
Public Hearings

= City Staff who worked with The Arroyo Group (TAG) in conducting the

planning process and who evaluated the program as it evolved.

The six key steps in the planning process were:

1.

Data Collection and Analysis. The data base for the previous General Plan
was outdated and up-to-date census data was not available. Emphasis was
placed on community definition of problems and opportunities through CAC
and Staff Steering Committee workshops and mapping. TAG subcontractors
also gathered key data in areas such as market demand, traffic, seismic, etc.
This data was summarized and analyzed in a separate Problems and
Opportunities Report.

Formulation of Goals and Objectives. Initial goals and objectives were
developed through workshops, with the CAC and City staft. Several cycles of
refinement were done by TAG based on input from the Planning
Commission, City Council, CAC and staft.

Formulation of Subarea Alternatives. Santa Ana has a large number of fixed
elements such as streets and land uses. Therefore, subarea plans were
developed to provide alternative land use patterns in different parts of the
City. Each subarea plan was related to an urban design framework previously
approved by the CAC, Planning Commission and City staff.

Formulation of Areawide General Plan Alternatives. Areawide General Plan
alternatives focused on different combinations of subarea plans.

Plan Selection Plan. Selection was done through a series of meetings with the
CAC, Planning Commission and City staff.

Plan Refinement. Plan refinement was accomplished by staff review of a
Preliminary Draft, and CAC, Planning Commission and Public-at-Large
comments on a Public Hearing Draft.

CITY OF SANTA ANA GENERAL PLAN 7
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Exhibit 3 illustrates some of the materials utilized during the planning process.

Exhibit 3 Planning Process
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POLICY PLAN

INTRODUCTION

The Policy Plan section of the General Plan sets forth the detailed policies of the
City relative to the framework Plan described in Section 1.

Each element of the Policy Plan contains goals, objectives, implementation
policies and implementation programs.

Each element also contains a Planning Factors section which reflects the major
issues identified through the citizen participation process.

The Plan Components section of each element describes the planning and design
concepts illustrated in the maps and provides an overview of implementation
considerations.

Noise has many sources, including industrial processes, vehicular transportation,
use of amplified sound, construction, and human speech. Through careful land
use planning, Santa Ana can ensure that the activities which produce result in
minimal interference with the activities which are sensitive to noise.

8 D-25 CITY OF SANTA ANA GENERAL PLAN



NOISE ELEMENT

The City’s goal is to minimize noise problems in areas sensitive to noise because
Santa Ana is almost fully developed, the main focus of the Noise section is on
remedial measures to deal with existing noise problems, prevention of new noise
problems through proper arrangement of noise sensitive land uses in relationship
to circulation systems and establishment of appropriate noise emission or
insulation standards for the various land uses.

PLANNING FACTORS

Definition of undesirable or unhealthful noise levels must precede the goal of
minimizing noise problems. The City adopts the following standards and
guidelines for noise levels for land uses:

Table 1
Interior and Exterior Noise Standards
Categories Land Use Categories Interior’ Exterior?

Residential Single-family, duplex, multi-family 45° 65

_— Hospital, school classroom/playgrounds 45 65
Institutional Chufch, fbrary playg 45 —
Open Space Parks -- 65
Notes:

" Interior areas (to include but are not limited to: bedrooms, bathrooms, kitchens, living rooms, dining rooms,
closets, corridors/hallways, private offices, and conference rooms.

2 Exterior areas shall mean: private yards of single family homes, park picnic areas, school playgrounds,
common areas, private open space, such as atriums on balconies, shall be excluded form exterior areas
provided sufficient common area is included within the project.

% Interior noise level requirements contemplate a closed window condition. Mechanical ventilation system or
other means of natural ventilation shall be provided per Chapter 12, Section 1305 of the Uniform Building
Code.

All Residential uses should be protected with sounds insulation over and above

that provided by normal building construction when constructed in areas exposed
to greater than 60 dB CNEL.

The above standards and guidelines represent an appreciation that higher
intensity land uses bring with them higher noise levels simply because more
people are using these areas. Insuring low noise levels will help to insure that
housing is kept will-maintained and keeps value over time, reducing municipal
expenditures and maintaining revenues.

CITY OF SANTA ANA GENERAL PLAN D-26 9



NOISE ELEMENT

NOISE ABATEMENT

Some areas of Santa Ana are exposed to levels of freeway or rail noise that are
considered unacceptable for new residential development. Noise conflicts in such
cases can be mitigated by providing barriers between the noise source and the
residential use, or by providing sound insulation in existing residences. Generally,
barriers should be provided to protect residential uses.

Exhibit 4 illustrates transportation noise sources in the City and classifies arterial
streets by the expected distance from the arterial where the noise level will exceed
60 dB CNEL or Ldn and sound insulation or barriers should be provided to
protect residential uses.

NOISE PREVENTION

Potential noise problems may be prevented by ensuring that planning for
residential uses carefully considers proximity to major transportations corridors
and other noise generators. Adherence to proper noise-related setbacks for noise
sensitive uses can reduce noise to acceptable or desirable levels for those uses. The
distance required varies with the expected volume of traffic. The distance may be
reduced by providing walls or berms between the noise source and the use.

The graph below indicates the required distance from transportation noise
sources to achieve desired noise levels for a range of traffic flows. At the time
development takes place, developments proposed in zones that would be
incompatible under standards of the noise abatement plan are required to include
a report indicating how these standards will be achieved.

GOALS, OBIJECTIVES, POLICIES AND PROGRAMS

GOALS
Goal 1

Prevent significant increases in noise levels in the community and minimize the
adverse effects of currently-existing noise sources.

OBJECTIVES

1.1 Prevent creation of new and additional sources of noise.

1.2 Reduce current noise levels to acceptable standards.

POLICIES

* Require consideration of noise generation potential and susceptibility
to noise impacts in the sitting, design and construction of new
developments.

* Require mitigating site and building design features, traffic
circulation alternatives, insulation, and other noise prevention
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NOISE ELEMENT

measures of those new developments which generate high noise
levels.

Sound insulate and/or buffer sensitive land uses such as housing
from adverse noise impacts in noise-prone areas.

Minimize noise generation in residential neighborhoods through
control or elimination of truck traffic and through-traffic from these
areas.

PROGRAMS

Restrict new zoning in noise impact or abatement areas to non-
residential uses.

Review zoning ordinances and modify as necessary to assure
appropriate insulation and/or other noise reduction actions with
respect to interior and exterior power and mechanical equipment.

Utilize the development approval process to assure that buildings are
sited and internal and external traffic circulation systems designed so
as to minimize the impact of noise-generating activities on nearby
neighborhoods and noise-sensitive land uses.

Work with the California Department of Transportation to develop a
freeway noise mitigation program.

Prohibit truck traffic in residential neighborhoods.

Alleviate through-vehicular traffic in residential neighborhoods via
implementation of recommendations in the Circulation section.

CITY OF SANTA ANA GENERAL PLAN 11
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Exhibit4 Noise Abatement Areas
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Exhibit 5 Transportation Noise Sources
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Exhibit 6 Required Distances from Transportation Noise Sources
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ARTICLE VI. - NOISE CONTROL!®]

Sec. 18-308. - Declaration of policy.

In order to control unnecessary, excessive and annoying sounds emanating from areas of the city, it is hereby declared to

be the policy of the city to prohibit such sounds generated from all sources as specified in this article.

It is determined that certain sound levels are detrimental to the public health, welfare and safety, and contrary to public

interest.

(Ord. No. NS-1441, 1, 8-21-78)

Sec. 18-309. - Definitions.
The following words, phrases and terms as used in this article shall have the meaning as indicated below:

Ambient noise level shall mean 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.

Cumulative period shall mean an additive period of time composed of individual time segments which may be

continuous or interrupted.

Decibel (dB) shall mean a unit which denotes the ratio between two (2) quantities which are proportional to power: The
number of decibels corresponding to the ratio of two (2) amounts of power is ten (10) times the logarithm to the base ten (10)

of this ratio.

Dwelling unit shall mean a single unit providing complete, independent living facilities for one or more persons including

permanent provisions for living, sleeping, eating, cooking and sanitation.

Emergency machinery, vehicle or work shall mean 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.

Fixed noise source shall mean 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

refrigeration equipment.

Grading shall mean 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.
Impact noise shall mean the noise produced by the collision of one mass which may be either in motion or at rest.
Mobile noise source shall mean any noise source other than a fixed noise source.

Noise level shall mean the "A" weighted sound pressure level in decibels obtained by using a sound level meter at slow
response with a reference pressure of twenty (20) micronewtons per square meter. The unit of measurement shall be
designated as dB (A).
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Person shall mean a person, firm, association, copartnership, joint venture, corporation or any entity, public or private in

nature.

Residential property shall mean 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.

Simple tone noise shall mean a noise characterized by a predominant frequency or frequencies so that other frequencies

cannot be readily distinguished.

Sound level meter shall mean an instrument meeting American National Standard Institute's Standard S1.4-1971 for Type
1 or Type 2 sound level meters or an instrument and the associated recording and analyzing equipment which will provide

equivalent data.

Sound pressure level of a sound, in decibels, shall mean twenty (20) times the logarithm to the base ten (10) of the ratio

of the pressure of the sound to a reference pressure, which reference pressure shall be explicitly stated.

(Ord. No. NS-1441, 8 1, 8-21-78)

Sec. 18-310. - Noise level measurement criteria.

Any noise level measurements made pursuant to the provisions of this article shall be performed using a sound level

meter as defined in_section 18-309.

(Ord. No. NS-1441, 8 1, 8-21-78)

Sec. 18-311. - Designated noise zone.
The entire City of Santa Ana is hereby designated as "Noise Zone 1."

(Ord. No. NS-1441, 8 1, 8-21-78)

Sec. 18-312. - 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

Noise Zone Noise Level Time Period
1 55 dB(A) 7:00 a.m.—10:00 p.m.
50 dB(A) 10:00 p.m.— 7:00 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 (5) dB (A).

(b) It shall be unlawful for any person at any location within the City of Santa Ana to create any noise, or to allow
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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, to exceed:

(0

(1) The noise standard for a cumulative period of more than thirty (30) minutes in any hour; or

(2) The noise standard plus five (5) dB(A) for a cumulative period of more than fifteen (15) minutes in any
hour; or

(3) The noise standard plus ten (10) dB(A) for a cumulative period of more than five (5) minutes in any hour;
or

(4) The noise standard plus fifteen (15) dB(A) for a cumulative period of more than one minute in any hour;
or

(5) The noise standard plus twenty (20) dB(A) for any period of time.

In the event the ambient noise level exceeds any of the first four (4) noise limit categories above, 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. No. NS-1441, 8 1, 8-21-78)

Sec. 18-313. - 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) 7:00 a.m.—10:00 p.m.
45 dB(A) 10:00 p.m.—7:00 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 (5) dB(A).

(b)

It shall be unlawful for any person at any location within the City of Santa Ana 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, to exceed:

(1) The interior noise standard for a cumulative period of more than five (5) minutes in any hour; or

(2) The interior noise standard plus five (5) dB(A) for a cumulative period of more than one minute in any

hour; or

(3) The interior noise standard plus ten (10) dB(A) for any period of time.

In the event the ambient noise level exceeds either of the first two (2) noise limit categories above, 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 allowable noise level under
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said category shall be increased to reflect the maximum ambient noise level.

(Ord. No. NS-1441, 8 1, 8-21-78)

Sec. 18-314. - Special provisions.

The following activities shall be exempted from the provisions of this article:

(@)

(i)

()

Activities conducted on the grounds of any public or private nursery, elementary, intermediate or

secondary school or college.

Outdoor gatherings, public dances and shows, provided said events are conducted pursuant to a license

issued by the City of Santa Ana.

Activities conducted on any park or playground, provided such park or playground is owned and
operated by a public entity.

Any mechanical device, apparatus or equipment used, related to or connected with emergency

machinery, vehicle or work.

Noise sources associated with construction, repair, remodeling, or grading of any real property, provided
said activities do not take place between the hours of 8:00 p.m. and 7:00 a.m. on weekdays, including
Saturday, or any time on Sunday or a federal holiday.

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.

Mobile noise sources associated with agricultural operations, provided such operations do not take place
between the hours of 8:00 p.m. and 7:00 a.m. on weekdays, including Saturday, or at any time on Sunday
or a federal holiday.

Mobile noise sources associated with agricultural pest control through pesticide application, provided
that the application is made in accordance with restricted material permits issued by or regulations
enforced by the agricultural commissioner.

Noise sources associated with the maintenance of real property, provided said activities take place
between 7:00 a.m. and 8:00 p.m. on any day except Sunday or a federal holiday, or between the hours of

9:00 a.m. and 8:00 p.m. on Sunday or a federal holiday.

Any activity to the extent regulation thereof has been preempted by state or federal law.

(Ord. No. NS-1441, 8 1, 8-21-78)

Sec. 18-315. - Schools, hospitals and churches; special provisions.

It shall be 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 18-312 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 such institutions or

which unreasonably disturbs or annoys patients in the hospital, provided conspicuous signs are displayed in three (3)

separate locations within one-tenth ( 1/10 ) of a mile of the institution indicating the presence of a school, church or hospital.

(Ord. No. NS-1441, § 1, 8-21-78)

Sec. 18-316. - Air conditioning and refrigeration; special provisions.
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During the five-year period following the effective date of this article, the noise standards enumerated in sections_18-312
and_18-313 shall be increased eight (8) dB(A) where the alleged offensive noise source is an air conditioning or refrigeration

system or associated equipment which was installed prior to the effective date of this article.

(Ord. No. NS-1441, 8 1, 8-21-78)

Sec. 18-317. - 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 (4)
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. No. NS-1441, 8 1, 8-21-78)

Sec. 18-318. - Manner of enforcement.

The chief of police, the Orange County health officer and their duly authorized representatives are directed to enforce
the provisions of this article. The chief of police, the Orange County health officer and their 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 the enforcement of this article while
such person is engaged in the performance of his duty.

(Ord. No. NS-1441, § 1, 8-21-78)

Sec. 18-319. - Variance procedure.

The owner or operator of a noise source which violates any of the provisions of this article may file an application with
the Orange County 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 as established by resolution of the city council. 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 (30) days to the Orange County Noise Variance Board for action thereon in

accordance with the provisions of applicable law.

An applicant for a variance shall remain subject to prosecution under the terms of this article until a variance is granted.

(Ord. No. NS-1441, § 1, 8-21-78)

Sec. 18-320. - Appeals.

Within fifteen (15) days following the decision of the Orange County 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 Orange County Variance Board. In the case of an appeal by the applicant for a variance, the notice of
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appeal shall be accompanied by a fee to be computed by the secretary of the Orange County Variance Board 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 of

the Orange County Variance Board.

Within fifteen (15) 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 clerk of the city council written arguments supporting or attacking said decision and the city council
may in its discretion hear oral arguments thereon. The clerk of the city council shall mail to the applicant a notice of the date

set for hearing of the appeal. The notice shall be mailed at least ten (10) days prior to the hearing date.

Within sixty (60) days following its receipt of the notice of 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_section 18-319 and Orange County Ordinance section 4-6-13.

As part of its decision, the city 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 affirmance of the decision.

(Ord. No. NS-1441, § 1, 8-21-78)

Sec. 18-321. - Violations; misdemeanors.

Any person violating any or the provisions of this article 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 article shall not be construed as permitting conduct not prescribed herein and shall not affect the

enforceability of any other applicable provisions of law.

(Ord. No. NS-1441, 8 1, 8-21-78)

Secs. 18-322—18-350. - Reserved.
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Roadway Construction Noise Model (RCNM),Version 1.1

Report dat #i##HHiH#
Case Descr SNT-18

---- Receptor #1 ----
Baselines (dBA)
Descriptior Land Use Daytime Evening  Night

Grading  Residential 60 55 60
Equipment
Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Grader No 40 85
Dozer No 40 0
Tractor No 40 84
Results
Calculated (dBA) Noise Limits (dBA)
Day Evening Night
Equipment *Lmax Leq Lmax Leq Lmax Leq Lmax
Grader 80.9 76.9 N/A N/A N/A N/A N/A
Dozer 77.6 73.6 N/A N/A N/A N/A N/A
Tractor 79.9 75.9 N/A N/A N/A N/A N/A
Total 80.9 80.5 N/A N/A N/A N/A N/A

*Calculated Lmax is the Loudest value.
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Leq
N/A
N/A
N/A
N/A



Day
Lmax
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)

Leq
N/A
N/A
N/A
N/A

Evening
Lmax
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
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Roadway Construction Noise Model (RCNM),Version 1.1

Report dat #i##HHiH#
Case Descr SNT-18

---- Receptor #1 ----
Baselines (dBA)
Descriptior Land Use Daytime Evening  Night

Building Cc Residential 60 55 60

Equipment

Spec Actual Receptor Estimated

Impact Lmax Lmax Distance Shielding

Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Crane No 16 80.6 80 0
Man Lift No 20 74.7 80 0
Generator No 50 80.6 80 0
Tractor No 40 84 80 0
Welder / Torch No 40 74 80 0

Results

Calculated (dBA) Noise Limits (dBA)

Day Evening
Equipment *Lmax Leq Lmax Leq Lmax Leq
Crane 76.5 68.5 N/A N/A N/A N/A
Man Lift 70.6 63.6 N/A N/A N/A N/A
Generator 76.5 73.5 N/A N/A N/A N/A
Tractor 79.9 75.9 N/A N/A N/A N/A
Welder / Torch 69.9 65.9 N/A N/A N/A N/A

Total 79.9 78.8 N/A N/A N/A N/A

*Calculated Lmax is the Loudest value.
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Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A



Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)

Leq
N/A
N/A
N/A
N/A
N/A
N/A

Evening
Lmax
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
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Roadway Construction Noise Model (RCNM),Version 1.1

Report dat #i##HHiH#
Case Descr SNT-18

---- Receptor #1 ----
Baselines (dBA)
Descriptior Land Use Daytime Evening  Night

Paving Residential 60 55 60
Equipment
Spec Actual Receptor Estimated
Impact Lmax Lmax Distance Shielding
Description Device Usage(%) (dBA) (dBA) (feet) (dBA)
Drum Mixer No 50 80 80 0
Paver No 50 77.2 80 0
Pavement Scarafier No 20 89.5 80 0
Roller No 20 80 80 0
Tractor No 40 84 80 0
Results
Calculated (dBA) Noise Limits (dBA)
Day Evening
Equipment *Lmax Leq Lmax Leq Lmax Leq
Drum Mixer 75.9 72.9 N/A N/A N/A N/A
Paver 73.1 70.1 N/A N/A N/A N/A
Pavement Scarafier 85.4 78.4 N/A N/A N/A N/A
Roller 75.9 68.9 N/A N/A N/A N/A
Tractor 79.9 75.9 N/A N/A N/A N/A
Total 85.4 81.7 N/A N/A N/A N/A

*Calculated Lmax is the Loudest value.
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Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A



Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)

Leq
N/A
N/A
N/A
N/A
N/A
N/A

Evening
Lmax
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
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