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This document is one of many which together comprise the

new comprehensive General Plan for the City of Long Beach,
California. It not only complies with California legislation
regulating the preparation of official planning documents,
but also is expanded béyond the legislation to meet the
special needs of Long Beach.

The General Plan is subdivided into a number of different
subjects, entitled "elements." Some elements are mandated
by State law, while others are optional. The Long Beach
General Plan will contain the following elements:

Open Space* Circulation*
Conservation* ‘ Population

Seismic Safety* Environmental Management
Noise* : : Coastline

Scenic Highways* Urban Design

Public Safety* o Others, as determined
Housing¥* during the course of
Land Use* the program

Elements identified by a star (*) are mandated by State law.

A1l of the elements are intimately interrelated and, there-
fore, none should be viewed entirely alone without reference

to other elements.

The elements will be prepared and issued sequentially, on a
schedule determined by mandated deadlines, manpower avail-
ability, informationaT*needs, and other variables.

Inquiries regarding information contained in this document
or related to the General Plan program should be directed to
the

City PTannThg Department

Room 401 City Hall

205 West Broadway
Long Beach, California 90802

(213) 436-9041
Ernest Mayer, Jdr., Director
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FOREWORD

Urban noise is a phenomenon closely associated with
human activity. Noise has many aspects ranging from a
neighbor's party which has gone later than one might have
Tiked, to a jet a1rcraft f]ylng overhead., These being re-
Tatively common occurrences, city dwellers have become accus-
tomed to a certain level of noise during the day and night.
In most cases, this background noise (the "ambjent") is
generated by cars, trucks, buses, motorcyc1es, and aircraft.
It is the absence of this noise that separates most distinctly
the tranquility of the country from the rumble of the city.
Current and future techno]ogy will probably not make it
possible to s1gn1f1cant1y reduce the city's rumble.  This
is a fact which must be acknowledged at the outset of a study
such as this.

Urban noise results from human activity. We who dwell
in cities have acknowledged that we are trading country-like
tranquility for some of the advantages of urban life, for
example, better transportatlon opportun1t1es This is not
to say that nothlng can be done to 1mprove the current situa-~
tion: the thrust of this report ©§ that many things can be

done to control noise.

Enforcement measures suggested herein as poss1b1e
methods for contro]11ng noise must be vxewed in the context
of their dependence on citizen cooperatxon. Just as it is
lmposs1b]e to apprehend all speeders on all streets and
freeways, so 1t is and will continue to be 1mposs1b]e to stop
all adverse noise conditions. 0b3ect1onab1e noise intrusions
will occur as long as there are 1nd1v1dua15 who, out of lack
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of concern for their neighbors or for the environment, will
disregard present and future ordinances.

As the reader will see, large scale and repetitious
noise intrusions (such as from freeways, aircraft, and
industry) are subject to control and are easier to monitor
than individual occurrences. It is toward control of these
former noise strces that this document is'dirécted.

- The underlying philosophy of this element is that no
s1gn1f1cant increase in the ambient noise levels existing in
Long Beach should be permitted; and.that efforts should be
coﬁtinued to effect measures which will reduce or minimize
eXisting noise levels. This, we believe, is the line of
.defense which must be held if wefare to be spared the caco-
phony too often associated with modern technology and with
our increasingly liberated and sensate lifestyle.

We recognize that the adoption of this element is
only the beginning of an effort to control noise in Long
. Beach; constant attention must be directed to the pﬁobiém
to assure the level of control necessary for maintenance of
‘a peaceful environment.
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I. INTRODUCTION

The Noise Element is part of the new General Plan
for the City of Long Beach. The Element is comprehensive,
generalized, and long range. Where State guidelines require
it to be so and technical data were available or deve]opéd,
it is detailed and site specific. It is closely related to
other Elements of the General Plan, particularly Circulation,
Land Use and Housing. It is, therefore, subject to amend-
ment upon completion of these and other elements.

The preparation and adoption of the Noise Element
is mandated by State law, and it has been completed in
response to that mandate. The law (see Appendix A) requires
that the Noise Element include analysis of noise generated
by highways and freeways, rapid transit systems, airport
ground facilities and air operations. This document has
been expanded to include other obtrusive noise sources

in Long Beach.

-The Noise Element serves as a comprehensive program
for noise control and abatement in Long Beach and includes
an action program consisting of various measures which
the City may impiement in pursuing its noise control plan.
It establishes noise control goals and policies, inventories
existing noise sources and levels, identifies potential
problem areas, and suggests the outlines of an ordinance
for the control and abatement of noise. The element is
intended to be an official guide to City agencies and
concerned citizens in their efforts to achieve a more
amiable environment for both residents of, and visitors to,
Long Beach. The element also serves as a guide for the
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assessment of environmental impact reports (EIR's) prepared
in association with proposed new projects. In order to
understand the problems created by noise in the City, a
categorization of primary noise sources was designed. Ac-
tions necessary in each case to controcl, abate and reduce
noise were developed. The narratiVe‘discusses in depth
each of four main categorieS'” transportat1on, industrial,
construction, and popu1at1on noise. o

Transportatlon noise is d1ff1cu1t to abate Toca]ly due
to pre empt1on of regulatory powers by h1gher levels of go-
\vernment However, 1dent1f1cat1on of maJor c1rcu1at1on
patterns and ‘their spat1a1 inter- re]at1onsh1ps will enable
some re- arrangement of existing traff1c flow and thus a
reduction of noise. '

Other‘controT‘meaéures ere elso di;cugsed. In the area
of industry, Federai studies are being conducted to produce
general regulations concerning noise.

Future regulations should consider the implications of
technological advancement and development of equipment
that will emit less noise. Although some industrial enclaves
in the City are estab11shed, 1t is hoped that future site
selection will resu]t in rea]zgnment of land uses to help
mitigate the problem of adjacent incompatible uses where
industries exist individually rather than in enclaves.

Within the construction industry it will be necessary
to balance the positive aspects of development against the
noise resulting from its activities. Timetables can be
developed to mitigate the effects of concentrated construc-
tion activity over a long period of time. The most modern
equipment and sound barrier technology ought to be employed
to reduce hoise levels.
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Population noise is a result of a variety of human
activities. The high level of urbanization within the City
and the lack of natural barriers (hills, etc.) to serve as
buffers between incompatible land uses magnifies the
problem. Affluence results in an accelerated ownership
and use of noise appliances and recreational vehicles,
perhaps the major sourcés of noise within this category.‘
In this area, strict measures will be the most effective
means for the reduction of noise.

The effectiveness of a noise control program is to
a large extent based on the adoption and enforcement of a
comprehensive noise ordinance and on citizen cooperation.
In recognizing that fact, a model noise ordinance is
included as Appendix E; likewise the effectiveness of a
Noise Ordinance depends upon the work of a specialized team
of technicians equipped with modern instruments and enforce-
ment authority.

The Noise Element recommends a series of actions and
policies for the control and reduction of noise. The narra-
tive relating to each of these contains proposals for the
abatement of noise and for the enhancement of the environ-
ment. These proposals are described in detail in the
implementation strategies chapter of this element.

The City of Long Beach has a vital stake in preserving
dnd improving conditions where possible. The goals and
objectives related to noise control which currently
reflect City policy and the citizen's desires indicate a
strong thrust toward the preservation of quiet neighborhoods
and the abatement and control of noise throughout the
remainder of Long Beach.

It is recommended, therefore, that the Long Beach
Planning Commission and the Long Beach City Council utilize
the planning principles set forth in the Noise Element as
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guides and references for future decisions related to the
preservation and improvement of quietness in the City.



IT. GOALS PROGRAM

Citizen Participation Program

Introduction

Coinciding with the development of the Noise Element,
a multi-phase citizen participation program was undertaken.
Initial contact was made with City departments and public
and private institutions considered to be noise generators
or receivers of unwanted noise. A brief explanation of the
element was mailed and a series of questions were asked of
the participants in an attempt to determine their level of
involvement in noise-related matters. The answers supplied
showed a wide range of relevancy and involvement. They also
helped to identify major problem areas and opportunities
within the jurisdiction of the participant's organization.
These opportunities and problem areas might not have other-
wise been so readily identified.

Goals Program

A categorized draft of tentative goals and objectives
was then mailed to the participants to obtain their respon-
ses and reactions in the form of additional goals. This
step made the program more comprehensive, and afforded an
added opportunity for a wide range of participation. Over
82 agencies and organizations were brought into the goals
program in this manner.

Field Survey

The Long Beach City Planning Department conducted a

survey of residents adjacent to a sound barrier wall erected
5
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by the California Department of Transportation between the
Long Beach Freeway and White Avenue in Long Beach. The
primary purpose of the field investigation was to determine
noise conditions before and after the erection of the wall.

A stamped, self-addressed questionnaire was mailed to a

group of randomTy se}ected residents (see Appendix B), and
the results were computed and are shown in Tables 13, 14, and
15. .The most significant'result of the inquiry was that 87
per cent of the respondents noticed a sagn1f1ca .t reduct1on
in freeway noise . after the erect1on of the sound barr1er wall.

Public Opinion Survey

A public opinion survey was made as a part of the
General Plan Program and. information was gathered from 602
"in home" interviews with a representative cross-section
of adults residing in the City (See Goals Element of the
General Plan). The interviewing was completed during the
period January 12 to January .20, 1974.

The interviews were conductéd by 35 OPINION RESEARCH
OF CALIFORNIA Interviewers. The qdeStionnaire administered
included several noise-related questions (see Appendix C
for details and results). The General subject of this sur-
vey was the attitudes of Long Beach residents toward the
City's future development.: L

After ahalyzing and integratiﬁé most of thé”Sugéestions
made dur1ng all the phases of the program, a copy of rele-
vant sect1ons of the f1rst draft of the No1se E]ement was
‘mailed to all prev1ous part1c1pants, this gave every con-
tributor the opportunity to preview the element ‘and to
suggest final changes. The conclusive step is public
meetings where the general public at large has an oppor-
tunity to voice their reactions to the content of the
element. o '



The Nature of Noise Goals

Ideally, public noise control policy should reflect
the high regard that the citizenry has for quietness. This
is difficult in practice because noise monitoring in Long
Beach is done primarily in answer to specific complaints
and because there is no comprehensive noise ordinance.
City-wide noise problems are not easily recognized because
what is noise to one person may very well be an acceptable
sound to another. Further, acoustics is a highly technical
subject which is difficult to describe to the layman and
oftentimes subjective invnature. Basically, reactions to
noise are physically, culturally, and emotionally generated
group responses related to modes of behavior and 1ife-styles.
These group responses differentiate between what is con-
sidered acceptable sound and intolerable noise. The dif-
ference between these group responses evolves for each of -
the groups from actions relevant to their mores and sensi-
tivities.

In addition, there are many competing institutions
trying to achieve different goals in the context of the
same environment. Thé community of older retired people
is striving for a quiet, subdued 1ifestyle; the younger,
active population seeks the excitement ¢f boat racing,
~parties and indoor-outdoor socializing; yet another group,

namely the industrialist, merchant, and developer, searches
for an environment that facilitates production, trade,
and growth. Noise control goals have, therefore, developed
from a complex cross-section of the City and are often
found to be in conflict with each other.

It seems rational, then, that a unifying, all incliu-
sive set of goals should be developed that will be accept-
able to the greater number of people and that would achieve
improvement of the 1iving environment and continued economic

progress.
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Noise Goals and Public Policy

One 'significant utility of a comprehensive set of goals
is that it serves to structure public policy. The sets of
Qoa1s contained in this document have been developed through
the citizen participation program and reflect the desires
and aspirations of a broad sampling of the population. Here,
the goals have been categorized to obtain a more concrete
dimerision of the problem of noise pollution. These cate-
gorized sets of:goals'sefve to narrow down the scope of
récbmmendations‘and cbﬁtlusionS'reached during the composi-
tion of this document. It should be noted ‘that some of the
noise control goals included represent extreme]y high levels
of asp1rat1ons, in practice probably unattainable because
population density and urbanization as they exist in Long
Beach will deter their attainment.

| Goals are frequent]y expressed here 1n terms of a
d951red d1rect1on ("to tmprove the quzetness of the indoor
noise ZeveZ of homes and apartments") instead of a part1cu-
lar result ("to soundproof every dweZZtng in’'Long Beach").

o The next step 1s the achIevement strategy wh1ch de-
f1nes classifications of actions the C1ty can take to pro-
gress toward the goals. In this e]ement "the strategy is
presented in a set of recommendatxons Finally, there is

-~ the objective wh1ch se]ects a spec1f1c area of accomp11sh-

able City actions, such as the reduct1on of no1se emanating
from City-owned equipment.

Noise reduction actions designed to provide progress
towards one goal .often result in progress toward others:
for example, enforcement of state vehicular noise limits
laws can reduce the outdoor ambient noise level and 1n turn
improve or preserve the 1ndoor qu1etness of homes

Unfortunately, other goals are negatively interrelated,
so that movement towards one goal could delay, prevent or
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even reverse progress towards others: for instance, to
reduce ~automobile generated noise, more intensive and
extensive routes of buses may be introduced to encourage
ridership and this in turn may have both a positive and a
negative effect: positive because the overall number of
vehicles would be reduced and thus the level of ambient
noise; negative because each individual bus (unless elec-
trically powered) will generate higher noise level peaks
than a car, resulting in intermittent louder events separated
by somewhat quieter periods. For these reasons, compromises
in the achievement of all goals must often be made, and a
careful weighting of priorities must be undertaken. A con-
flictive form of negative relationships is that between
noise goals whose achievement require the expenditure of
public funds, and goals that strive for lower taxes. A
similar goal conflict has already been referred to above:
the public's demand for a quiet environment and the need

to continue economic development through noise-generating

activities.

Source of Goals

A wide range of sources were used to develop the noise
goals included in this document. The Citizen Participation
Program section of this element explains in detail the
chronology of noise goals development. These sources in-
cluded Planning Department direct mail contacts; surveys
related to the construction of sound barrier walls; a public
opinion survey of the citizenry at large; other expressions
of public noise goals; other adopted elements of the new
General Plan (Open Space and Conservation); the Introduction
to the New General Plan; the 1961 General Plan; the 1972
Mayor's Conference on Community Affairs; City Planning Task
Force Report; the Long Beach Municipal Code; and comments
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received from citizens during the preparation of this element
and during several public meetings held throughout Long
Beach in 1974-1975. ‘ '

General Noise Goals for Long Beach

These goa1$’can be summarized in one statement the
City desires to attain a healthier and quzeter envzronment

'far all its ctthens while mazntaznzng a reasonable level

of economic prqgress and development. Other goa]s are:

To improve and preserve the unique and fine

- qualities of Long Beach and eliminate undesirable

. or harmful elements [General Plan, 1961].

To devélop a well balanced community offering

"planned and protected residential districts . . . ,

well distributed commercial districts, planned and

“restricted industrial districts, and-a coordinated

circulation system for fast, safe, and efficient
movement of people and commodities. [General Plan,

1961].
To improve the urban environment in order to make
Long Beach a more pleasant place to live, work,

‘play and raise a family. ~[Civic Beautification

Program Application, 1967].

To estab11sh noise policy quideiines and promote

noise abatement action programs

To develop specific nelghborhood noise p]ans with
the participation of resident citizen:groups.

Goals Related to Land Use Planning

The broad goals which express the asp1rat1ons of the
C1ty under the above heading are to proteet and preserve
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both the property rights of owners and the right to quietness
of the citizenry at large. Some strategies to achieve this

goal include:

1.

Provide the City with 1imited maximum noise levels

by judicious land use planning policies.

1

Develop standérds for local fixed point’ noise

sources.

Set measurable goals for the reduction of noise in

problem areas.

Propose land uses or activities that would act as
buffer zones between incompatible land uses.

Consider existing ambient noise levels before
establishing specific permitted levels of sound.

Locate and mitigate noise impacts from highways
and freeWays on residential land uses and institu-
tional, recreational and school facilities.

Identify and anticipate existing or proposed land
uses that cause (directly or indirectly) noise-

generating activities.

Promote the health and well being of the people of
Long Beach by adopting standards for the proper
balance, relationship, and distribution of the
various types of land uses . . . [General Plan,
1961].

Protect business and industrial areas against
intrusions of non-business or non-industrial land
uses which are highly sensitive to noise.

]Stationary.
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Goals Related to the Noise Environment

These can be summarized in one statement: +to make the

'City a quieter, more pleasant place in which to live. The
following are possible strategies for goal achievement:

1.

2.

T6 prevent the Toss of relatively quiet areas of
Long Beach by regulating potential noise sources.

‘To encourage citizen part1c1pat1on in the identi-

fication of noise sources and in the maintenance
and preservation of relatively quiet areas of the
City. ;

- To foster and promote the cooperation of private

organizations.and public agencies to upgrade the

level of community serenity.

To apply zoning, noise ordinance and other legis-
lation to prevent an increase of noise levels and

occurrences.

. To enact a strong anti-noise ordinance [1972

Mayor's Conference Goal #13], including limits on
transportation, industrial, construction and popu-
lation noise.

To describe the noise problems areas which are
within local control [1972 Mayor's Conference,

p. 55].

To continue to take restorative measures to remedy

and reduce high noise areas within the City.

‘Goals Related to Transportation Noise

The City's transportation noise reduction goal is to
diminish the transportation roar that impacts on the popula-
tion. Because of State and Federal pre-emption, no one
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single action that the City may take can accomplish this,
but in moving toward that goal some improvements will occur

by:

1.

Recommending a plan for compatibie land uses for
those portions of Long Beach within transportation

noise zones.

Discouraging within transportation noise zones the
development of noise sensitive uses that cannot be
sufficiently insulated against externally generated
noise at reasonable cost.

Developing a long range re-allocation of noise

sensitive land uses away from transportation noise
impact areas.

Providing standards and criteria for noise emis-
sions from transportation facilities.

Cooperating with the State and the Long Beach
Unified School District in the reduction of traffic
noise around school grounds.

Reducing the level of noise exposure to the popu-
lation caused by railroad operations within the

‘City and in problem areas not pre-empted by State

and Federal law.

Reducing the level of noise exposure from boating
activities to shoreline residents in problem areas
not pre-empted by State or Federal law.

Reducing the level of noise exposure from surface
transportation in problem areas not pre-empted by
State or Federal law.
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9. Reducing the level of noise exposure from air
operations and aircraft ground maintenancé in
problem areas not pre-empted by State and Federal
Taw.

Goals Related to Construction and Industrial Noise

These goals can be explained by stating what is al-
ready adopted City policy in the area of construction and
industrial noise. The overall goal of the City is to respond
to demands for a reasonably quiet environment which is com-
patible with both existing ambient noise lLevels and continu-
ing building and industrial development., More categorized
. goals are: '

1. To reduce the level of noise exposure to the pop-
‘ulation caused by demolition and construction
activities.

2. To reduce the level of outdoor noise exposure
to the population generated by industries.

Goals Related to Population and Housing Noise

The population noise goals of Long Beach can be
-summarized in one statement that delineates two problem areas.
That statement is that the City desires to reduce both noise
exposure to the population and noise level outputs generated
by the population. ‘Stbategic\pfoposals‘afe;'

1. .To reduce the level of outdoor noise exposure the
population is subje;ted to.

2. To achieve greater indoor quietness in multiple
dwelling residential buildings.

3. To reduce the level of noise generated by the
population into the environment of the City.
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To reduce the level of noise generated by house--
hold appliances by advising the citizenry of
reasonable appliance noise level outputs.

To stimulate the redevelopment or refurbishment
of blighted housing to create quieter neighborhoods
and better soundproofed dwellings.

To require better sound deadening design on new
housing units where acoustical problems could
develop.. .

To reduce the level of incoming and outgoing noise
into and from residential dwellings within the
City.

To provide criteria and standards for building
construction materials intended to reduce noise
levels inside homes.

To facilitate wherever feasible, noise standards
that shall be employed in a manner consistent
with proposed land uses, population densities
and building types. ‘

Related to Public Health and Safety

are:

An overall statement that expresses the City's con-
cern with health can only be approximated. It is the
attainment of the lowest possible level of harmful effects
of moise on the people by the implementation of information,

monitoring and advisory programs. More specific concerns

1.

To inform citizens of real and potential noise
hazards, both physical (to the hearing system)
and psycho]pgic;l, (to the nervous system).
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2. To regulate and control noise which is injurious
to health or psychological well-being.

3. To continue to reduce excessive traffic noise in
problem areas by the construction of sound barriers,
further synchronization of traffic 1ights, and
posting of "Quiet Zone" signs around hospitals and
other highly noise sensitive' land uses.

4. -To establish special control areas to protect noise
sensitive land uses such as hospitals, schools,
recreational and institutional facilities from
encroachment by noise-producing Tand uses.

5. To continue to adhere to the principles and poli-

cies of the Federal Occupational Safety and Health
Act and the California - OSHA Act..:

6. To monitor and answer complaints in noise-related
_problem area.
7. To advise citizens on noise-related problems, com-
plaints and to suggest solutions on an individual
basis. : B

Goals Related to Other General Plan Elements

The elements of the Long Beach General Plan are all,
to some degree, related and interdependent, since together
they provide the policy framework to dirett‘deVeIOpment
needed to serve the citizens and their activities within
the City. The Noise Element is related most closely to the
Circulation, Land Use and Housing Elements.

Because of the special nature of noise, it is impor-
tant.that the Noise Element be viewed in conjunction with
other elements of the General Plan. ’
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Noise is propagated at different intensities through-
out the entire City. Noise is generated from certain land
uses and can impact all other adjacent land uses. Noise
can prohibit or blight certain land uses. Therefore,
coordinating the goals of the Noise Element with goals from
other elements of the General Plan is rational in order to
develop a consistent plan which will provide guidelines
and criteria for an environmentally sound and economically

progressive future.

Elements which may impact on the Noise Element goals
and programs are cited below, together with an example of
the type of noise-related information which could result

from each:
Seismic Safety Element. To recognize that areas

designated most suitable to remain open owing to Some geo-

logie hazard offer noise-attenuating potential.

Public Safety Element. 7To shield residential land uses

from industries and transportation routes which may pose a
safety or moise hazard.

Scenic Highways Element. To consider open areas

designated to preserve vistas as linear open spaces that

may potentially separate incompatible land uses.

Conservation Element. The protection and conservation
of natural resources as stated in that element afford an
opportunity to mitigate noise at the macro scale. The
preservation of the Los Angeles and San Gabriel Rivers
flood control channels will continue to provide east and

west buffer zones against noise generated im and out of

the City.

Circulation Element. Achievement of the goals con-
tained in the Circulation Element will no doubt have an
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impact of traffic-generated noise and on the achievement

6f Noise Element goals. The potential for noise reduction of
alternate transportation modes and circulation routes will

be most complementary to the goals stated in this document.

Open Space Element. Achievement of many goals of the
Open Space Element may be significant to the Noise Element

goals ‘because Zarge open areas act as noise attenuators.

Popu]at1on E]ement Some of the goa]s contained in the
Population Element run para11el to Noise E]ement goals con-
cerning popu]at1on noise. More spec1f1ca1]y, that an unchecked

'populatzon growth policy will have a detrimental effect on
the noise emviromment simply because: "More people generate

more noise."”

Environmental Management Element. The goals of this
element will be very closely knitted to the Noise Element.
The primary purpose of the Environmental Management Element
is to serve as basis for the conservation and management of
the enviromment, thus the goals outlined therein are in
complete accord with the goajsvof this Noise Element.

Recreation Element. The preservation of noise-sensitive

recreational land uses is a common goal of the two elements:

Recreation and Noise.

Shoreline Element. An important:gdaT’within the
Shoreline E1eﬁent is to de-emphasize the use of motor vehicles
along the coastline. The accomp]iShmenf of this goal will
undoubted]y éomp1ement the transportétion noise reduction
goals stated in the Noise Element.

Housing Element. Focusing on the housing status of the
City will explore potential rehabilitative areas and better

dwelling sound transmission control.
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Land Use Element. "To develop a coneiliatory model of
inecompatible land utilizations.







PIT. THE NATURE OF SOUND'

Introduction -

This technical section summarizes .the data collected
during the course of conducting the research, éna]ytical
Studies based on these data, and the resulting interpreta-
tions and recommendations.

Demands for an environmeﬁt which is compatible with
both acceptable Tiving standards and for the assessment and
control of noise in Long Beach continue to increase. A
systematic method for evaluating the community noise environ-
ment is included in this discussion. The following items
are the major components of this noise analysis:

° Categorization of major noise sources in Long Beach
and description of the noise environment from noise

measurement data.

° Verification of noise levels through measurements at

selected locations.

° Assessment of the effect of Federal and State noise
legislation on noise abatement and control in
Long Beach.

° Provision of guidelines for noise criteria for .
various land uses and human activities in Long Beach.

° Development of noise legislation guidelines for the
City. ' ’

1Prepared by J. H. Wiggins Company, Edited and supple-
mented by City Planning Department Staff.
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The traditional approach to community noise analysis
relies most heavily on noise survey data. SOme'field measure-
ment data is essent1a1 in any community noise evaluation.
However, in order to arrive at useful planning procedures,
it is not sufficient to only measure noise levels at repre-
sentative stations throughout the community and assume that
" these levels represent limits for future Iegislation..vA
more analytical approach is required to establish factors
such as statistical distribution through the day, long-term
variability, potential for control through technological
innovation, etc.. This report summarizes the basic analyti-
cal approach. h

" The organization of methodology for deériving a techni-
cal basis for the Noise Element is described in the following
sections. These items represent the salient issues which
appear to be most directly related to effective planning in
Long Beach. In the course of this presentation, descriptive
terms related to the measurement and analysis of noise levels
in the City will be employed. These terms are defined in
the glossary section with references to appropriate technical
documentation.

Pol1cy Gu1de11nes

The City wishes to 11m1t the 1ntrus1on of noise into
human activities in the community. Protect1ng the health
and welfare of resxdents, workers and v1s1tors with respect
to h1gh 1eve1 noise exposure is, of course, a high priority

issue.

Beyond this, the amenities of maintaiﬁing relatively
quiet neighborhoods within the City have a wide appeal. Un-
fortunately, many communities have, in the past subverted
rational objectives of some vested interests in an attempt
to achieve a maximum degree of noise control. This has
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brought about conflict between lTegitimate noise producing
interests and those advocating immediate adoption of restric-
tive noise criteria. As a result, some form of transitional
policy should be articulated as a bridge to longer range
noise control regulations. (See Appendix D).

The concept of such transitional noise control poli-
cies embodies a phased reduction of noise sources character-
istics within the limits of available technology and rational
economic constraints. Virtually all noise producing activi-
ties in the City represent examples of the need for a transi-
tional program for noise control. Roadways, industry and
commercial activities have developed and expanded in Long
Beach to the point that excessive land areas are currently
subjected to undesirable noise exposures. Adoption of
strict guidelines for noise environments applicable to new
construction and redevelopment would produce an immediate
and clear conflict in this area. Accordingly, it is recom-
mended that the City adopt noise control legislation which
attempts to reconcile the requirements for a noise environ-
ment acceptable to the general population and the need to

maintain economic stability.

The Nature of Sound

Sound is a rapid, small-scale fluctuation of the
instantaneous air pressure usually following a repetitive
pattern. This disturbance may be initiated by a vibrating
solid object, such as a loudspeaker diaphragm, or by turbu-
lent airflow, such as that from a whistle or the wake of a
jet engine. In every case, the sound wave radiates away
from the source with a constant speed that depends mostly on
the air temperature. Sound travels approximately 740 mph at
sea level, in air having a temperature of 32°F.7 .

2Encyc]opedia Americana: New York, New York,
Americana Corporation, 1974, Volume 25, p. 240.
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Sound- Level

The physical measure of sound corresponding to the
subjective loudness heard by a Tistener is the sound level,
measured in decibels (dB). It depends on the strength of the
pressure fluctuations around the static pressure. It is
measured with a sound-Tlevel meter, including a microphone,
to convert the sound pressure into an\electriea1 vo1tage,
amplifiers and a meter to display the magnitude of the vol-
tage. This device is calibrated so that a given voltage
-read on the meter always corresponds to the same sound level.
The meter is marked to read the sound level directly in
decibels.

Frequency.

The physical measure corresponding to the subjective
aspect of pitch is the frequency of the sound, that is, the
rapidity of the repetitive pressure fluctuations, as expres-
sed in the number of ¢cycles completed per second. The re-
cently adopted international standard unit of frequency,
correspOnding to cycles per second (cps), is the hertz,
abbreviated Hz. A frequency of about 260 Hz corresponds to
middlie C on the piano keyboard:. A healthy young ear can
hear sounds with a range of frequencies from about 16 to
20,000 Hz. As people get older, however, the acuity,
of hearing for hiQher‘fréduencies gradually diminishes, so
that it is not uncommon for a 50 year-old man to be unab]e
to hear sound w1th frequenc1es above 8000 Hz.

Frequency Analys1s:

- Most noises are made up of a m1xture of components hav-
ing dlfferent frequencies: the sound of a diesel tractor/
trailer at high speed on the freeway combines the high-pitched
whine of the tires and the low-pitched roar of the engine’
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and exhaust, both of which the ear readily distinguishes.

A Tanding jet aircraft has a é]éar]y'distinguishable whine
from the compressor mixed with the roar of the engiﬁe
exhaust. Depending on how the components of a noise are
distributed in frequency, a subjective judgement of quality
is obtained. Consequently, it is important to have an
objective measure of the frequency distribution.

Such a frequency analysis is obtained by means of a
set of filters, tuned to different parts of the frequency
range; these are electrical circuits, each of which elimi-
nates all the noise components except those in a more-or-less
narrow band of frequencies, so that a meter reading of the
sound level in only that one band can be made. Subsequently,
readings are made for all the other frequency bands. The
‘end result is that the frequency distribution of the noise
is described in terms of a set of "partial™ sound-levels in
contiguous frequency-bands covering the entire audible
range. Usually this set of numbers is plotted on a graph
to show an analysis of the noise depending on the bandwidth
of the filters.

In order to evaluate the response of human observers
to noise, a specific method of frequency-intensity analysis
is widely used. This is the so-called A-weighted Sound
Pressure Level specified in A-weighted decibels (dBA).

This is a single numbér direct measurement of sound pres-
sure which is weighted or filtered to approximate the '
response of the human ear. These dBA values have been used
extensively in the measurement of intrusive noise and in
assessing noise acceptability criteria for a variety of
human activities. It is this measure which is recommended
to be used in noise elements by the Government Code of

the State of California.



26
a3

This section contains basic data inputs contributed by
the staff of the Environmental Health D1v1s1on of the Long
Beach City Health Department.

A mu]titude of adverse effects are caused by noise.
There are however, only three Categories of adverse rela-
tionships in which the cause/effect correlation are adequately
known and can be justifiably used to identify maximum toler-
able noise levels to protect the public's health and welfare.
These are: 1) the effect of noise on hearing; 2) the effect
of noise on the general mental state as evidenced by annoy-
ance; and 3) the interference of noise with specific activi-
‘ties.4

'Since a causal link between City noise and extra audi-
tory disease has not been established, related Noisé Element
objectives are based on the assumption that protécfion against
noise-induced hearing 1oss is suff1c1ent for defense aga1nst

extra aud1tory effects.

The phys1o]og1ca1 changes in hearing acuity from ex-

cessive noise exposure are well known.5 By an‘1ns1d1ous
i% are damaged..

process, the hair cells in the Organ of Corti

'3Hea1th, defined by the United Nations, is not merely
the absence of disease but also a measure of physical, emo-
tional and social well-being. The First Ten Years of the
World Health Organization, (Geneva, World Health Organization,
1958. B . ‘ R

40 S 0ff1ce of No1se Abatement and Contro]. ‘Informa-

Arllngton, V1rgwn1a, u.s. Env1ronmenta1 Protect1on Agency,
March, 1974, pp. 3, 29.

5(See’figure 1), "Noise Levels and the Number of Ameri-
cans Affected Per Year."

6See Glossary of Terms for a complete definition of
all medical terms.
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FIGURE 1

NOISE LEVELS"
AND NUMBER OF AMERICANS AFFECTED PER YEAR

dBA AFFECTED/YR

180 LETHAL 4

PERMANENT THREBHOLQ SHIFT

41185 L( \ 100,000+

T!MPOHAHY THR!.HOLD SHIFT 8-10
MILLION+
80
OTHER EFFECTS ?7?77?7 ?
e A\
SPEECH INTERFERENCE
_ S50
1] MILLION+
ANNOYANCE
a0 )
a8 MILLION+

INEFFICIENCY

AUDIBILITY THRESHOLD

1 A-WEIGHTED DECIBELS

Source: Sound and Vibration Magazine,
May 1973, p. 10.

Note: Approximately 20,000,000 of us have a
measurable hearing impairment.
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Loud noises "shock" these hair cells causing temporary thres-
hold shifts. Continued exposure can permanently damage these
structures resulting #in permanent hearing loss. '

Noise-induced hearing loss is found mainly in the
occupational environment.7 The government has established
allowable exposure limits, réﬁging from an 8-hour‘exbosure
to 90 dBA over a working lifetime, to 115 dBA for one=
quarter of an hour exposure, to prbtect the American worker.
The dBA weighting is specified because it is this setting
on a sound level meter that most closely approximateS the
human. ear's réspdhse7to nojse. ' ‘

Recent research has revealed astounding neural-hormonal
changes when people are eprééd'to‘sudden bursts of sound.
In controlled experiments, sound levels from 75 dBA and
above caused "stress reactions" among the patients, such
as increases in epinephine levels, vasoconstriction of
arterioles, alteration in salivation, increased heart rate
and blood pressdre, etc.8 These physiological changes:
returned to- “normal" pre-noise parameters when the subjects
were moved from the noise source. The public‘health signi-
ffcance is that repetitive expogure‘to sudden, startling
noises may lead to organic disease, such as cardiovaSC@1ar
and gastrointestinal disorders. - The 1ist of sound sources
capable of triggering such "shock" reactions at a sound
pressure level of 75 dBA is alarming; automobile horns;
household ahdAgardening appliances; ambulance sirens and

9
many more.” . . .. L T

Talorig, Aram.  Non-Auditory Health Effects, "Proceed-
ings of the Sixth Congress on Environmental Health, Chicago
(American Medical Association), April 1969, p. 4.

8see Figure 2, "How Noise Affects the Human Pulse Rate."

95ee Table 1, "Automotive, Train and Aircraft Noise
Levels." '
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TABLE 1

REPRESENTATIVE AUTOMOTIVE, TRAIN, AND
 AIRCRAFT NOISE LEVELS

" Source ; dBA

Light Automobile Traffic | : 55
Auto Horn (3-feet) ' R | 115
| ﬁeavy City Traffic o | 100
" Freeway Traffic (50 feet) _ 70
Freight Train (50 feet) . 90
Train Whistle (500 feet) o ’ 90
Jet Take-off (200 feet) . 155
Jet Take-off (2000 feet) . - m 120

Note: It is important to notice that these are
_representative levels. Varying conditions and type
of equipment may cause deviations from these levels.

Source: Sperry Technology Magazine, Sperry
Rand Corporation, Volume 1, Number 4, December
1973, :
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In addition to the physiological effects, there are
psychological effects of noise on humans. Noise has been
cited as contributing to familial conflicts, neighborhood
feuds, sleep]ess nights, speech interference, and decreased
work productivity and quality. 10 Because not all people
respond the same to one type of noise, psychological effects
depend largely on how sensitive people are. For example,
it 1s documented that more than 45 dBA at night disturbs
a significant proportion of the population (33%), either by
interfering with dream patterns or altering the brainwave
patterns. This figure represents a norm, because some
individuals are adversely affected at lower sound levels.
Noise, especially of a screeching nature such as a descend-
ing jetliner, may create a fear s,yndrome.-!2 The sound of
the jet engines projects into the minds of some people
that the plane may crash. Noise interferes with rest and.
relaxation, either indoors or outdoors.

Noise poses a serious public health concern, and
steps should be initiated to modify existing ambient noise
levels for the health and welfare of a]'i.con.cerned.‘!3

IOWard W. Dixon; Fricks, James E. (Editors), Noise As
A Public Health Hazard, Proceedings of the Conference, June

13-14, 1968, wash1ngton (American Speech and Hearing Associa-
tion), February 1969.

- ]]Lukas, Jerome- S.y - The Effects of Simulated Sonic Booms
and Jet Flyover Noise on Human Sleep, Proceedings of the Sixth
Congress on Environmental Health, ‘Chicago (American Medical
Association), April 1969.

]ZKryter, Karl D.,‘PsyChoIog1ca1 ‘Reactions to Aircraft
Noise, Science, Vol. 151, 18 March 1966, pp. 1346-1356.

IBStaff recommendation of the Long Beach City Health
Department.







IV. EXISTING NOISE ENVIRONMENT IN LONG BEACH

CategorieS‘Qf‘Major'SOUrCes of Noise

The initial step in the community noise analysis is to
identify major noise source categories and graphically display
the mechanism of sound propagatton away from these sources
relative to land uses throughout the community. A systematic
division of noise sources may then be used as a starting point
for incorporating community planning data in the noise analysis
procedure.

Transportation Noise. This category includes all land,
sea, and air transportation systems. This is a particularly
difficult noise source to control because of Federal and State
pre-emption of regulatory powers. Also because existing road-
way network represent the most extensive source of noise in
Long Beach. See Table 2.

The most useful approach to control on a local level is
to identify major transportation routes, compute noise exposure
characteristics for current and projected conditions and intro-
duce technical and Tegislative controls where indicated.

Aircraft no1se may be spec1f1ed in terms of both compo-
site and single event values. The former is often requwed by
Federa] or State regu]at1on and. may utilize any one of severa]
compos1te rat1ng schemes, These composite rat1ngs are an
attempt to sum the effects of mu]t1p1e fllghts durlng the
day to obtain @ value representing community response to
the expos&res, These composité”descﬁiptiohs pfovidefgéhera]
_gufdé1ines'as to the extent ofinoise éxhosure from aircraft
operatiohs,"The'éing]e'event values are avefage noise expo-

sure Jevels for specific aircraft types on an individual
33
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TABLE 2
ROADWAY OWNERSHIP IN LONG BEACH

Local Streets' 551.30

City Arterial Streets 187.60
o ' OtHer Roadways “ 59.40
Tota] C1ty Owned Roadways 798.30 Miles
Norwa]k Bou]evard ‘ 0.50
Carson Street (East of ‘
Lakewood Boulevard) ‘ 3.00
State Lakewood Boulevard 6.50
7th Street (East of Pacific
~ Coast Highway) ‘ - 1.50
- Pacific Coast Highway., 8.00
Total State Owned Highways 20.50 Miles
Long Beach Freeway (7) - 8.75
State Freeways Artesia FreeWay‘(QJ) ‘ ' 3:50
Terminal Island Freeway ‘ 1.25
Total State Owned Freeways: 13.50 Miles
|  San Diego Freeway (405) = 9.00
Inter State L N el B
Freeways ~ San Gabr1ej:freeway (605) 1.75M
Total Inter State Freeways ~ 10.75 Miles
Tota1 State Roadway M11es in Long Beach 44.75
Tota] City- Owned Roadway Miles 798.30
Total Roadway Miles in Long Beach ‘ v
(State and C1ty) : S 0 843,05

" Source: Long Beach C1ty Traff1c Eng1neer1ng Department
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takeoff or landing. Single .event values are useful in asses-
sing the potential for speech ‘interference or sleep arousal
at specific locations. ’

Surface vehicle (automobile, truck, train or rapid
transit system) noise levels are predicted from computer
simulation models and verified through on-site measurement.
A-weighted Sound Pressure Levels are employed as descriptive
units with dBA values computed ahd evaluated with respect
to land uses in Long Beach. Deviations from predicted noise
levels attributable to local terrain or structure shielding
can be incorporated in simulation models where such barriers
have been identified. This also provides a method for esti-
mating noise reduction which might be achieved through the
introduction of barriers adjacent to surface transportation
routes or through alternative route selection. This report
does not make use of such a variation to these simulation
models since projected noise levels were based on generalized
roadway conditions and assumed no barriers to sound propaga-
tion. These models are more appropriately used in situations
where specific localized, conditions are defined, i.e., noise
exposures for a specific site.

Industrial Noise. Established industrial sites in
Long Beach may represent significant sources of intrusive
noise. In addition, selection of Tocations for new industry
must realistically incorporate noise characteristics among
the factors relating to. operation of the facility. Noise
measurements were conducted to establish the prevailing
ambient noise levels and to identify, where possible, the
sources of noise intrusion into the community. Recommenda-
tions for the control of noise from future industrial sources
have been proposed as part of the guidelines for recommended

noise legislation,
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.'CdnstrUCtion'Noiseg Construction activity in.Long
Beach associated with redevelopment or new construction may
bring significant noise intrusion into the community. . While
construct1on projects are relat1ve1y short-Tived, the gquantity
and phaSIDQ of this type of act1v1ty cou]d we]] establish a
'near cont1nuous noise source. Consequent]y, some realistic
contro]s must be estab]1shed wh1ch will Timit the jncursion
of no1se into the commun1ty, but at the same time w111 a110w
rat1ona1 progress 1n the construct1on 1ndustry

Planning for the contro] of construction noise may be
included in regulatory legislation. Appropriate criteria
for daily time limitations and consideration of the effects
of concentrated constructioﬁ activity on residential and

commercial land use have been proposed.

Population Noise. This category represents the noises
characteristic of human activity in the community. Noise
~sources associated with residences, e.g., air conditioners
lawn mowers, radio/television, etc. and those related to
commercial and entertainment activities would fall into this
classification. This type of noise in the community is
most amenable to control through rational legislation. This
report develops guidelines establishing realistic and enforce-
able 1imits for noise associated with a vafiety of land uses
and human activities: The .abundance of recreational activi-
ties is of particular interest as a part of this noise cate-

gory.
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Transportation Noise

Surface motor vehicle traffic is the foremost noise
pollutant throughout the City. Traffic noise levels were
developed from-simulation models and verified through on-site
measurements. A-weighted Sound Pressure Levels were employed
as descriptive units. The noise emanating from roadways or
railways is modified as a result of natural terrain or struc-
tural barriers obstructing the propagation path. For this
reason, it is not practical to depict roadway noise exposures
as propagating uniformly from the source. - An accurate des-
cription of all roadway noise exposures would require docu-
mentation on barrier conditions along every section of
freeways, surface streets and railways in the City. Since
this is clearly impractical, a more rational approach is to
provide the methodology for analyzing noise exposures at
specific problem locations. This approach to the description
of surface vehicle noise is outlined in this section and
should provide the basic analytical methods for use by City

officials.

Automobile and truck noise is generated by vehicles
operating on the Long Beach, Terminal Island, San Diego
Artesia and San Gabriel River Freeways and the principal
surface streets in Long Beach. Of these roadways, the San
Diego Freeway carries the highest traffic volume, between
160,000 and 175,000 vehicles per day. Estimates of traffic
volumes for the major roadways in Long Beach used in this :
study are shown in Tables 3 and 4.
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TABLE 3
AVERAGE DAILY TRAFFIC (ADT) FOR FREEWAYS

Two-Way VPohs.t e]d
Freeway Average Daily g 1Cde
Traffic (ADT) (ags)
San Diege Freeway -
(West of Lakewogod) 174,000 55
San Diego Freeway
(East of Lakewood) 178,000 55
San Gabriel River Freeway
(North of San Diego Freeway) 91,000 55
Long Beach Freeway (South
of San Diego Freeway) 88,000 55
Long Beach Freeway (North :
of San Diego Freeway) 128,000 55
Artesia Freeway (Cherry 5
to Paramount) 130,000 5
Terminal Island Freeway
(At Anaheijm.Street) . 22,032 -- - 55

Source: 1972 State of California Division of Highways
Annual Report.



40

TABLE 4 |

- AVERAGE DAILY TRAFFFIC {(ADT) FOR PRINCIPAL ROADWAYS

Two-Way Posted
Roadway AVer.'/-.\atngneéaD]ai1y vggégle
Traffic (ADT) (MPH).
Ertesia at Orange 18,383 35
South at Atlantic 11,153 ° 30
Wardlow at Clark | 6,360 35
Atlantic at Pacific Cst. Hwy, 18,576 30
Willow at Woodruff 17,430 35
Anaheim at Atlantic 25,664 30
Santa Fe at Willow 16,173 35 °
Cherry at Carson 23,194 40-45
Redondo at Anaheim 19,340 30-35
Clark at Spring 17,947 40
Bellflower at Stearns 26,294 35
Studebaker at Anaheim 14,580 35
Pacific Cst. Hwy. - West of

Lakewood 32,000 35
Pacific Cst. Hwy - East of

Lakewood 28,000 35
Ocean at Cherry 26,000 35
Ocean at Molino 24,000 '35
Seventh - West of Pacific Cst. Hwy. 35,000 35
Seventh - East of Bellflower 40,000 45
Carson at Cherry 20,000 35
Carson at Clark 39,000 40
Long Beach at Willow 26,000 30-35
Lakewood - No. & So. of San Diego .

Freeway 38,000 40-45
Del Amo at Long Beach Freeway 26,000 40
Spring St. at Cherry to San Gabriel '

River Freeway 20,000 40

Source: Long Beach City Traffic Counts, 1974.
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These ADT figures cover a wide range of traffic volumes
between 6,000 and 179,000 vehicles per day., Many of the
remaining roadways in Long Beach will vary between 10,000
and 20,000 vehicles per day. Noise exposures for ADT volumes

| _of 10 000 and 15,000 vehicles are shown in Figures 3 and 4

to prov1de a more complete representative analysis.

Noise generated by vehicles operating on the roadways
in Long Beach may be specified either in terms of the noise
‘emission from a single vehicle or as a time-averaged :noise
Tevel expressed as a composite.value. "This latter -method is
also used to determine the noise Tlevels exceeded 90%, 50%
and 104 of time, iwe€w, L90’ LSO’ and L10 Both methods
have been used to define surface vehicle noise in Long Beach.
The single event noise levels are, of course, reasonably
‘constant from one roadway to another with any variability
in noise produced by speed changes or conditon of the road
‘surface. In order to show an example of freeway noise expo-
sure, the ADT on. the freeway systems is broken down into.
day-hour and night-hour estimates utilizing 8% and 2%,
respectively, of the ADT. Typically, 6-7 day-hours, 8 night-
hours and 2-4 peak hours are considered. - For the day-hour
‘exposures, the volume in veh1c1es per hour 1is reduced to an
equivalent traffic density assum1ng an average speed of 60
miles per hour.1 This produces time averaged L50 no1se ex-
‘posures at a distance of 100 feet from the near traffic lane.
The L50 value is the level exceeded 50% of the time. The
night-hour volume is also estimated. Under these conditions
(stil11 assuming a 60 miles per hour speed) the time avefaged
is reduced as_a_funqtion”Qf“the”decréased traffic volumes.

"-50

]This analysis was prepared'before feduction in the
speed Timit to 55 mph was made.
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Under. these assumptions, .the noise exposure as a func-
tion of distance from the highway is shown in Figure 5. |
This exposure assumes a grade level roadway along the free-
way routes with no significant barriers to sound propagat1on
out to the distances shown. Since local topographic condi-
tions present effective barriers which are continuously
varying along the roadway, it is not practical to develop
accurate noise exposure isoline contours for the entire
length of the roadways in the area. Dev1at1ons from parallel

isoline noise contours occur cont1nuous?y with changes in
"the relative e]evat1ons of the roadway and the adjacent
terrain. Consequent]y, it is only practical to illustrate
the noise exposure for a general condition.

It is reépgnized that there is a requirement under the
State Code to display the noise exbosure from roadways for
certain land uses (hospitals and convalescent homes). With-
out an extens1ve sound survey of each site, this can be done
only if the assumpt1on is made that an unimpeded propagation
path exists. This was done, and figure 6 shows the noise
contours around the freeways in Long Beach. In addition,
a better approach to complying with this regulation is to
display the noise Tevels around roadways assuming a com-
pletely f1at grade level terrain. This was done for-a
general street condition (10,000 to 15, 000 ADT) in Long Beach
in Figures 3 and 4. A general method for computing noise
exposures from roadways with varying vehicle volumes, speeds
and d1stances is shown in Figures 7 through 9. These data
may be used to compute noise exposures at various distances
from the roadway for a specific set of traffic conditons,
This appears to be the only rational method for complying
with the State -Guidelines, ”

Additional information may be added to this general
noise exposure computation by including the noise reduction
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from a genera] barrler cond1t1on.. The conceptu&] basis for
this procedure is. 111ustrated in. F1gure 9 with a s1mp]1f1ed
graph1c method for arriving at the dBA reduct1on for a given
set of geometric parameters.’ Thi's particular illustration
represents the barrier as a wall or structure, It is also pos-
sible to apply this same methodology to a natural terrain
barrier as in the case of an e]evateq or depressed roadway.
This procedure is shown in Figure 10;

Measurements of nofise levels were conducted along C1ty
streets in Long Beach. "As noted previously, the noise from
individual vehicles is uniform in different locations and any
variability in noise'eiposure among various locations in the
City is determined by local barrier conditions. "Assuming
effective exhaust muffling and consistent road conditions,
data shown in Figure 5 may be used to assess noise exposure
levels for various vehicle speeds. A subsequent section will
" present the ambient noise level measurements conducted through-
out Long Beach. These data were obtained without identifiable
noise sources (automobiles, trucks, etc.) visible from the
measurement locations, i.e., while these vehicles were the
sources of the ambient noise, they were shielded from view
by structures or terrain and no individual venicle was pre-_
dominant in the ambient noise.

The intent in presenting the noise exposure data as
1nd1v1dua] components, i. e;, contributions from various
sources, is to allow City officials to realistically con-
struct the noise env1ronment for a specific site based on
the preyailing cond1t1ons un1que to that location, As dis-
cussed in an earlier section, it. is not practical to general-
ize the n015e exposure from transportat1on routes and make
decisions on the compat1b111ty of Tand uses without a speci-
fic def1n1tlon of cond1t1ons at the land parcei
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Any analysis of land use compatibility is conducted
most effectively on a specific problem basis. In addition
to normal growth and ‘expansion in the City, any radical
modification of city streets may introduce significahf new
noise exposures.

A discussion of the noise characteristics of single
vehicles is included below to assist in the definition of
roadway noise exposures. These Qbservations relate, for
the most paft, to traffic moving at highway speeds. Noise
exposures for streets in the City may be inferred from-the

data in Figure 12.

On most roadway systems, truck noisé is the predominant
noise source. In general, trucks generate noise levels 10 to
15 dBA greater than normal passenger traffic. Single trucks
on a freeway produce an average ]evel‘Of about 82 dBA at a
‘distance of 100 feet from the edge of the freeway. A sub-
stantial numbef of readings are in the 90 dBA range and maxi-
mum readings of approximately 95 dBA are not uncommon. For
‘a freeway at a 100-foot measuring distance, passenger cars
produce an average level of about 68 to 70 dBA with a maximum
of about 72 dBA. These figures are fpr single vehicles. For
"heavy traffic flow at high speeds, this would be increased
by 3-4 dBA. 7

Actual noise Tevels produced by roadway vehicles depend
on a complicated array of factors such as road and tire con-
ditions, §peed and the type of muffler uséd on the vehicles.
Some generalizations may be made. For passenger cars, tire
noise is predominate over?engine noise above about 50 miles
per hour. Average noise levels measured for passenger cars
at high speeds are greateb than those for low speed traffic.
Even at very high speeds, existing truck noise is still pre-
dominant by a considerable margin. The noise produced by
truck traffic shows 1ittle dependence on the speed of the
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vehicle. Truck noise also depends on other road and traffic
factors such as the presence of grades and curves and whether
or not the vehicle is accelerating. Each of these factors.
may serve to increase noise levels over those measured in
freely flowing level traffic. =

Motorcycles also present a problem although they are
not as frequent, in most cases, as trucks on the freeways.
But on City streets, motorcycle noise is one of the most
annoying manifestations of transportation noise. As pre-
viously mentioned, the California Motor Vehicle Code regulates
the maximum level of noise output allowed to be generatedvr
by all motor vehicles in use in public streets and highways.
The Long Beach authority can and does issue citations to
violators of the code during normal patrolling. Enforcement
of the code is somewhat difficult because loud motorcycles
must be cited while operating on public streets. Police
Department officer§ do respond to citizen's complaints re-
garding noisy motorcycles and actually dispatch a patrol car
to the scene of alleged violations.

New motorcycles sold in California are certified by the
State and the muffling system is sealed by the California
Highway Patrol. Unfortunately, mahy seals are broken and -
muffling systems are illegally tampered with and modified,
the result being the generation of excessive noise levels.

The mix of vehicle types on a roadway, in terms of both
percentage and absolute volumes, should be closely analyzed
in assessing roadway noise exposure. It is also recommended
that, in any cases where there is reason to predict that
trucks will comprise over 5 to 10 per cent of the total
traffic flow on a roadway, noise produced by these vehicles
should be used in the establishment of noise acceptability
criteria for location and design of adjacent land uses.
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An assessment of the time-averaged noise exposures

from freeways may be readily obtained from computer simulation
models, These models require data on the operating charac-
teristics of the vehicles, the‘hoadway geometry and the obser-
ver locations. From these data, the program computes noise
exposures on several measurement scales including Ligs Lsg>
and Lgq as well as defining discrete octave band sound pres-
sure levels for use in design of structures for noise control.

One of the most intensive sources of noise in Long';
Beach is that of sirens, bells, and alarms mounted on motor
vehicles. The control, certification and regulation of this
type of equipment is pre-empted by State 'law.2

26a1ifornia Motor Vehicle Code Sections 27000-~27003.
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RAILROAD NOISE
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‘Railroad Noise

Railways in Long Beach serve the industrial sites loca-
ted in the northwest and southwest sectors of the community.
This section will outline the principal noise sources in a
rail system and present characteristic noise levels for trains
operating at 20-30 mph.

The major source of noisg in trains operating in Long
Beach is the diesel locomotive., The propulsion system includes
a diesel engine driving an electrical generator which in turn
provides power to the wheels. The water cooling system for
the engine requires auxiliary equipment such as cooling fans
which are an additional source of noise. The separate sources

of noise are:

° diesel exhaust muffler

° diesel engine and housing
® cooling fans

° wheel-rail interaction

° electrical generator

A unique source of noise in the locomotive is the horn
which produces the highest sound levels, up to about 115 dBA.

Another noise source in a train is the rolling stock
or vehicles being pulled by the locomotive. The noise expo-
sures produced by these vehicles is due primarily to the
interaction between the wheels and the rails. This noise
will be dependent on the type and condition of the railway
and the suspension of the vehicle. Items such as welded track
and hydraulic shock absorbers on the wheel assemblies can pro-
duce significant (5-10 dBA) noise reductions. Noise exposures
representative of a diesel locomotive and rail cars passing
at a distance of 50 feet are shown in Figure 13, Other types
of surface tracked vehicles, such as those used for rapid
transit systems, will produce Tower noise emissions,
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ATIRCRAFT NOISE
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Aircraft Noise

The City is subject to noise exposure from aircraft
operations from Long Beach Airport located in the central
section of the community. Both landing and takeoff
operations overny the City, producing noise exposures
principally on a southeast to northwest track. Flights
operating to and from the airport are under the jurisdiction
of the Federal Aviation Administration while ground
maintenance activity may be regulated by the City as the
ajirport proprietor.

As discussed at the outset of this report, the Guide-
lines Document for State Code Section 65302(g) requires
noise exposure contours for ground maintenance facilities
associated with thé'airport. Such activities are, for
the most part, associated with the McDonnell Douglas plant
and various other lease-hold facilities at the airport.
The principal noise sources encountered in ground mainte-
nance are run-ups of jet engines for short time periods,
McDonnell Douglas ground operations consist of final
operational checks on DC9 and DCI0 production aircraft.
These ground run-ups are conducted in front of blast
~shields located at the west end of the production ]
facilities. A1l ground testing is conducted between
6:30 a.m. and 10:00 p.m.3 No testing is conducted on
Sundays or Holidays. Other operators make pre-take-off
and maintenance checks on general aviation aircraft engines,.
and the normal pre-flight engine checks are made by

air carriers.

3Some departures from this schedule have occasionally
occurred owing to international trade and time constraint

considerations.
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Annual operations at Long Beach Airport are at a fevel
of approximately 560,000. The majority of operations are
general aviation aircraft with business jets and large jet
operations constituting the remainder. These large jet
operations are divided between commuter jets operated by PSA
(Western Airlines initiated a three year suspension of
operations in 1973) and test and delivery flights of McDonnell
Douglas aircraft. The latter group includes mostly DC10 and
BCY9 aircraft.

There are a small number of itinerant military opera-
tions (less than 2%) including some jet aircraft. 1In addition
to the fixed wing aircraft there are approximately 65,000
annual helicopter operations from the airport.

0f the commercial operations, there are currently 5
landings and 5 takeoffs daily of jet aircraft, all Boeing 727's.
The remainder of the commercial operations are twin engine
propellor aircraft operating to C;ta1ina Island. There are
five runways in operation at Long Beach Airport, with most
general aviation operations on Runways 25L and 25R and virtually
all jet activity on Runway 30. These operations are summarized
in Table 5.

The operations and runway use shown in Table 5 are totals
for the entire year. These vary with seasonal wind conditions
and traffic demand so that certain runways or certain aircraft
types may be used more intensively during different time periods.
An example of this is the use of Runways 16L and R during
afternoon periods in the summer.

Jet aircraft operations are the principal sources for
noise exposures in the community surrounding the airport.
As seen in Table 5, essentially all large jet operations are
conducted on Runway 30. These aircraff execute a straight-in
approach over the Alamitos Steam Plant location. On departure,
the jets climb as rapidly as possible to an altitude of 1,500
feet prior to executing any turns over the community. This
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TABLE 5
OPERATIONS AT LONG BEACH AIRPORT

Approximate Annual Opéfatioﬁs: 560,000

General Commercial Business McDonnell-Douglas
Aviation - Operations Jets -~ fPperations.
544,000 17,500 2,500 3,000

Runway | | o .
25L 326,400
25R 136,000
30 27,200 1,500 2,500 3,000’
12 (No data was given for this runway)
16L 8,160 - | |
16R 8,160
4L 8,160
34R 8,160

7L 8,160

7R . 8,160

Helicopter Operations: 65,000 Annual

Source: Federal -Aviation Administration Air Traffic
Control Qffice, Long Beach Airport. ' '
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climb to 1,500 feet on departure is accomplished at a different
rate by different aircraft. Consequently, the left turn to a
heading of 250° s accomplished above different points on the
ground. Virtually all jet aircraft departing in Runway 30
leave the area on this 250° heading, as the Los Angeles control
zone boundary lies immediately to the north.

Aircraft noise exposures from flight operations may be
specified either in terms of single events, i.e., the noise
generated by a specific aircraft during a landing and takeoff,
Or as a composite measure of multiple operations. Since the.
advent of jet aircraft flight in the late 1950's, several kom-
posite methods have been devised for ostensibly assessing
the impact of noise from multiple flight operations.

Composite Noise Rating (CNR), Noise Exposure Forecast
(NEF) and Community Noise Equivalent Level (CNEL) are all
methods used in this country for expressing weighted cumula-
tive aircraft noise exposures. Each method incorporates a
summation of a series of noises from aircraft flyovers using
a frequency weighted sound pressure level as a physical index
of the noise. These energy summations are then further weighted
by adding penalties for night events. The original methods,
CNR and NEF, utilize maximum Perceived Noise Level (PNL) and
Effective Perceived Noise Level (EPNL), respectively, as
the basic aircraft noise scale. Each method separates fly-
overs into day (7:00 a.m. to 10:00 p.m.) and night (10:00 p.m.
to 7:00 a.m.) events.

Adopted Noise Requlations for California Airports

California Assembly Bill 645, passed in 1969, directed
the Department of Aeronautics to develop and adopt noise
standards for California airports. These standards would
control aircraft engine noise at all airports operating under
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the aegis of the State Division of Aeronautics. A pro-
'posed noise standard was developed and subsequently adopted
in November 1970 by the California Aeronautics Board.

This proposed noise standard deve]oped for Ca]1forn1a(
airports incorporates a new concept for assessing community
noise exposure, the Commun1ty Noise Equ1va1ent Level (CNEL).
This scheme utilizes a time- averaged A-weighted Sound ‘
Pressure Level @s an index of cumulative noise exposure in
the community. In effect the total acoust1c energy from
all aircraft f]yovers is summed and’ averaged over a 24- hour
period, then added to the noise existing in the commun1ty '
(exclusive of a1rcraft noise) to give an equivalent or
effective value for ‘ambient noise in the area. Also
inherent in this procedure is a weighting factor of
10 : 3 : 1 for daytime, evening and nighttime operations,
respectively. ‘

Given this procedure for measur1ng noise levels, the
standard also spec1f1es acceptab111ty criteria. The pr1nc1-
pa] component of these criteria for new a1rports dictates
that residential land use shall be proh1b1ted within ‘areas
exposed to a1rcraft noise exceed1ng CNEL= 65 dB.  This =
criterion was to become’ effective in 1985, but ‘was postponed
to 1987. Ex1st1ng a1rportsvsha11 be subject to an interim
criterion of CNEL 70 dB. In addifioh, there are proviéions
for ‘vearly var1ances for ex1st1ng a1rports These variances
" are to be granted if the airport propr1etor ¢an demonstrate
reasonable efforts toward achieving compliance with the
standard as adm1n1stered by the State Division of
Aeronautics. A1rports in California with 65 CNEL -contours
that impact 1,000 residential parcels or mdre are required
to plan and implement a program of full-time noise monitoring
and abatement.. Fortunately,. that is not the case at Long
Beach Airport where approximately 188 parcels fall under.
the 65 CNEL impact zone. (See page 67).
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It would appear that the prime objective in any compo-
site noise rating scheme should be validity in terms of human
response to aircraft noise. A1l of the existing pro;edures
provide, at best, an approximation of human response. Esti-
mates of the effect of increasing numbers of operations or
the relative effect of night versus day operations are largely
intuitive. Lacking any proven model of human behavior as a
foundation for these factors, it becomes important to trade
off simplicity for these approiimations. In this respect,
the CNEL scheme is desirable in terms of its use of A-weighted
Sound Pressure Level as a magnitude scale. This provides a
direct measure of the loudness level of aircraft noise andvpre-
cludes the procedure of ana]yzing and calculating to derive the
Perceived Noise Level (PNL). It does appear, however, that
the CNEL concept of summing and averaging acoustic energy
from aircraft flyovers over a 24-hour period has only face
validity. Again, there are no experimental data available
to support this as a model of human behavior.

Using the composite noise exposure method, the combined
noise from current operations at Long Beach Airport is shown
in Figure 14. CNEL noise exposure areas were computed on the
basis of average annual operations, runway distributions and
flight tracks. As specified in the State Division of
Aeronautics Regulations, the 1imits on residential land use
for existing airports will be the CNEL 70 contour boundary
until 1985 (subsequently postponed to 1987) and CNEL 65 there-

after.
The CNEL 70 (and subsequently, CNEL 65) represent the

recommended limits for residential land use around airports.
Since the CNEL 65 will ultimately control these uses, this
contour was chosen as shown in Figure 14. It is clear that
some residential sites in Long Beach are, and will continue
to be, included in these restricted areas. It is apparent
from this that there will continue to be some significant
conflicts between prevailing land uses and the State Regu-
tations. This is occuring because no assessment
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of the extent of the ‘impact of the Regulations or any tran-
sitional policies were included in development of the CNEL

evaluation method.

A more direct method for evaluating the impact of
aircraft noise is to assess the single event exposure levels.
Operations at Long Beach Airport produce single event levels
over residential areas of approximately 70-88 dBA. The
higher values are in those areas lying closest to the airport.
Strong objections to aircraft noise tend to appear in resi-
dential areas when the noise levels exceed about 77 dBA.

This is an approximate criterion based on community surveys
around airports in metropolitan locations. 1In referring to
these single event levels, the dBA value represents the
average maximum or peak level of the flyover noise. This
maximum level persists only for a short time and drops in
level before and after the maximum. One measure of intrusion
is the speech interference caused by the noise. This may be
inferred from Figure 15, noting at the same time that an
individual flyover at the nearest residential sites may
exceed 70 dBA for 15-20 seconds. With a total of about 12-15
jet operations each day, this amounts to approximately 3
minutes per day above 65 dBA.

Long Beach Airport Land Use Compatibility

The Long Beach Airport is surrounded with various land
use types. These have been evaluated under the following
headings: (See Figure 16).

° Residential

° Institutional

° Industrial

° Recreational

¢ Commercial

° Mixed Industrial-Commercial
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. Thelainport.propeﬁty:incJUdes.vartdus Tand use types.

»They.haVezbeEh'analyzédﬂunﬂgrﬂtheifo1iowihg'major.headings:

FAA, sa1es,'SeerceS,“manufacthripg,-industrial; commercia],
military, and recreational, ‘ -

o ~ A11 parcels 1eased.6¥‘rented by the Department of Aero-""
‘riautics are in land uses compatible with each other and with.
airport operations. The noise emanating from the Long Beach .

-airport is generated by several.activities, all related to -
air operations and aircraft ground maintenance and'industries.i‘

‘ .The fo]1ow1ng are the main sources of no1se' . - ;;///;

1. Aircraft take- offs and’ 1and1ngs, and operat1ons 1n:
- the traffic patterns; '

2. Aircraft undergoing engine maintenance Yun-ups;
3. Eﬁgihe test stands (for major overhaul);

4. 'Various ground power units, machinery, and people;” L
and |

_5: Mi5ce113neous noise sources connected directly or
1nd1rect1y w1th the operat1on of the a1rport.

Noise 1mpact of air-and ground ‘operations” at the Long"’
Beach A1rport is fe]t in res1dent1a1 Tand- uses. Approx1-'
mately 188 residential parce]s fall- under the 65 CNEb*no1se
contour. (See Figure 14). The total residential Tand area'
affected is approximately forty-two-acres.

For indoor noise abatement; housing can be made accept-.
able in most cases through adequate soundproofing. Outdoor
living, however, engenders a critical noise problem because
of the climate-determined outdoor Jiving orwentat1on of
Long Beach ‘

' o i -
There»is-a.néed,for.continued city-wide land use planning
including the Long Beach Airport.- Coordination of city-wide
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airport land use p]ann1ng can be mutua]ly advantageeu& to a1r~
port tenants and axrport area res1dents Land in and around the
Long Beach Airport can be used to satlsfy communlty requ1re-
ments, and at the same time land uses ‘can be regulated so
that they are compatible with airport activities.

The land area surrounding the City's airport falls
under the jurisdiction of several municipalities'(fhe'cities
of Signal Hill and Lakewood) and the County of Los Angeles.
It will be in the best interest of all concerned jurisdictions
to plan and work together in all future development in and

around the Long Beach Airport. Z

There is a need for the development of model housing
and building codes that spec1fy noise construction standards
for structures around the Long Beach Airport. Such codes
cou]d be made part of the C1ty zoning ord1nance

The regu]at1on of. Tand uses around the Long Beach A1r-
port can be achieved:with the least cost to- the Community
through zoning, and the use of housing.and bu1}d1ng codes’: |
When it is not possible to use the "above procedures, more com--
patible land:uses should be considered, such as open spaces
and recreational fac111t1es. No add1t1ona1 ‘housing units
' shouid be recommended in: areas impacted by the ENEL - 65 con-
tour. The poss1b111ty of technological advances in the form
of quieter a1rcraft eng1nes such. as :are being: deve]oped now o
will significantly affect a1rport noise problems.  When it
is not possible to use the above procedures, the City could
consider the purchase of easements, or the conversion or
redevelopment of .property- to compat1b1e 1and uses. No
additional hous1ng units shou]d be approved 1n areas 1mpacted

by the CNEL - 65 contour
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Helicopter Noise: '

The roise source in this. category with a potential for
affecting the largest segment of the inhabitants of Long Beach
may well be'rotaryéwihg'aircraft‘on he1icopters. ‘Operations
can include flights involving police or other City Departments
as well as non-scheduled private flights. All these opera-
tions are not discussed in detail because of the irregular
flight paths and unpredictable times of occurrence.

Figure 17 shows expected noise levels (in dBA) for
several classes of helicopter as a function of distance from
the vehicle to the observer location. It is apparent from
these data that hETicopter'noise'1evels may reach 90 dBA or
more at 100-500 feet depend1ng on the size and power system
of the vehicle. The durat1on of the helicopter noise is a
more odius phenomenon than for fixed wing aircraft due to
the capacity of the former to hover in a fixed location.

One of the most significant problems associated with
extensive helicopter operations is the judicious siting of
heliports. The helicopter moves relafively slowly in and
out of these landing sites and may overfly the surrounding
area at very low altitudes, producing high level noise
intrusion. As these vehicles approach a landing or 1eave
the ground during takeoff, the propagat1on of sound away from
the vehicle is subject to the same excess ground-to-ground
attenuation phenomena introduced in the discussion of surface
transportation. The noise characteristics shown in Figure
18 may be corrected for these’extremely Tow altitude noise
exposures by adding the reductions plotted in Figure 18.
Corrections for ground to ground propagation of he1icopter
noise mitigation of helicopter noise impact in Long Beach
will depend most heavily on operat1ona1 controls, e.qg. =
contro]11ng the number. of daily f1ights along a partxcu]ar
route or the altitude of the overflights. These controls
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may be further enhanced. through careful analyses of
potential heliports relative to .flight destinations,
approach and departure routes and time of operation.



POLICE HELICOPTER NOISE
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Department operates two Bell 47G5-A helicopters over the
City, It is an established police helicopter procedure

to fly no lower than 500 feet unless it is a case of
emergency, and, during the'hjght’timé (depending upon the
area), te fly no lower than 750 feet to reduce the possibi-
1ity of sleep arousal. The two crafts fly an estimated

3600 hours per year along the beach, over main traffic
arteries such as Long Beach Boulevard, Atlantic Avenue,
Cherry Avenue, Anaheim Street, Pacific Coast Highway and

the San Diego, Long Beach, Artesia and San Gabriel-Freeways.
Less often, flights follow the San Gabriel River and the

Los Angeles River Floed Contro]'Channg1s in order to cause
as little hoise'poTWutjon as possible., During the hours

of preventative patro],ﬁ%here are times when they do not

use these previously‘désignated'ch&hne]s of flight. When
responding to emergency calls from ground units, the heli-
copters will fly the shortest route from their Tocation

to where they are needed. If they have to use the spbt]igﬁt
in order to assist the ground units in the identification

of vehicles or suspects during the night time flights, it
may be necessary for them to fly lower than the authorized
height, depending upon the surrounding terrain. When this
occurs, the pilots make the flight as short as poss%ble.

It is important to recognize that the level of helicopter
noise output depends to a great extent on the maneuverability
and attitude of the craft. Orbiting, for instance, causes
much more noise than level flights at cruising speeds., Like-
wise, routine City-wide patrolling is less noisy than the
pursuit of a suspect or spot surveillance missions.

The Long Beach Police Department heli-pad is located
near Spring Street and Redondo Avenue in the Emergency
Operating Cénter area (see Figure 19). This area is ideal
for landings and takeoffs because there are neither businesses
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nor homes'nearby;.LThEZair;naft‘are_Sevepal.huhdped'feet
high befare. they are over.a residential district..

The Palice Department ‘is well aware of the problem of
noise'po]]ution'whith“miéhthelattributed to the use of
police helicopters and all  helicopter pilots are continually
‘advised:not to fly low over residential areas of the City
for éxtended periods of:time because it might disturb people
“in the.éfea. ' T . )

The Police Department permits no personnel to perform
any training exercises over residential areas. A1l of their
practice is done over non-populated portions of the=City.

In order to keep the noise pollution to a mimimum,.
the‘City‘fecéht]y'b@%chaSed‘two new mufflers for their heli-
copters which are the latest in the state-of-the-art for
this type of equipment.  They have been installed at the
cost of $2,600.

The helicopter has proven itself as being very effec-
tive assistance to ground units in apprehending criminals
and in the prevention of crime. There are instances when
it may be necessary to. cause noise pollution. It then be-
comes necessary to decide whether it is more important to
accomplish the police mission or pollute the air with-noise
for a short period of time. '

Table 6 shows measured noise emission levels from Bell
47G5-A helicbpters in use by the Long Beach Police Department
before and after muffler system mdﬁifications.
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,,NQQSE:EMISSICNziEVELS'FROM LONG
- POLICE HELICOPTERS

. TABLE 6

BEACH

T

(Before and After Muffler Modification)

Alfitude‘"Ihdicateé'.ﬂaneuVerf f";~'§;1‘ } . 3 |

- -.Abaye. Speed . or . ..,;.ﬂm"sge. L'ev'e1§““.1.'n d"?-A, = _:Pe?c‘?ive"{z)
Ground- . -(MPH) - AttTtude ;[Before |After [Net Reduction ‘Loudness. .
APt (1) o T Modifigation | T '
.00 ft. 0\ Hover . | .80 | 76 4 (24%)
oo e, o1 orit |72 | 7 17 | (e%)
600 ft. 60 . “j_r1yog3r" 70 68 2 (18%) .
700 ft. 60 ;..Flyd;;rl:A:§6f,...63..:. o3 (19%)

Note: Ambient Tevel:
S.E., gusty 15-20 knots. Air temperature:

 (2)7pe noise output
fore the reduction in perc

(X)Orbit‘afouﬁd‘anduhové

but rather an approximation.

Sources:
and Safety Department.

Long Beach Tra
d. H.

nspoftatiov
Wiggins Company, A

of two different aircr
eived loudness cannot

n Divisi

'49452’dBA. Wind direction andwvelocity:
64° F. : _

r directly over the microphone.-

afts is unequal, there-
be assumed to be precise

on.‘;Ldng Beach Building
coustical Consultants.
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Watercraft noise is also a concern, . The highest levels
of noise in this category are. produced by inboard-powered
ski boats, with unmuffled exhausts. Lower levels are gene-
rated by small crafts (with 6 to 10 horsepower engines).

The Long Beach Marine Department has the responsibility
of enforcing Section 654.05 of the Callforn1a Harbors and
Navigation Code. 'The Code regulates the maximum allowable
noise level generated by moetor boats operating in or upon
the inland waters of the State. Boat-generated noise cem-
plaints are received occasionally by the Marine Department
from waterfront homeowners along Los Cerritos Channel and
the Golden Avenie launching-ramp area. Watercraft noise is
also annoying to those who want to enjoy the water in quiet
ways such as sailing, canoeing or swimming. ~ Most habitual
infractions are by inboard moter and water-skiing boats.

The most common cayse of excessive boat noise in Long Beach
is lack of proper muffling.

Motor boat-generated noise is not a widespread problem.
The maximum boat speed 1imit allowed along highly developed
waterfront lots: is 15 mph. The length of existing water
channels is too short to allow for sustained high speeds.
or long distance runs. ‘ -

The problem of boat noise in Marine Stadium is the sub—
ject of a separate report prepared by the City Planning De=

partment.
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*Industrial Noise:’

Industrial oper&tionéwjnuthé'City;coVer'a wide variety
of noise producing functions, The principal noise sources
in industry are Tmpact;'recibﬁocation'or vibration, friction,
and turbulence in air or;gaS'ﬁtreams. "These sources appear
in a variety of ihdustrie§'in Leng Beach including oil
production, metal forming, shipping and others. For the
most part, the older industrial installations will prove to
be the most significant noise produce¥s,x'This derives from
both the lack of technolegy for machine and building noiée
control at the time of instalilation and the absence of -
restrictive criteria for city planning. "More recent indus-
trial installations incqrporate'SUitable noise control in
the facility and modern planning criteria allow for rational
site locations. The approach to the analysis and control of
industrial noise in Long Beach will be to provide recommended
methods which may be utilized for specific sites. Some
examples of particular industrial noise areas in the City
are cited.at the end of this sub-section.

Two approaches to industrial noise probliems are avail-
able. The Cfty may implement a systematic sound survey of
all industrial sites 1in the'community"tO'identify problem
areas. (See Figure 20). This is a substantial undertaking
and probably would not be justified in terms of eXpenditUres.
The second, and more pragmatic approach, is to assess each
site on the basis of complaints. As the community becomes
aware of the efforts on the pért of the City Planning
Department to identify and control noise problems, existing
induStria] noise intrusions in residential areas will be

reported.
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Annoyance from industrial ngise is a subjective .pheno-
menon affected by many factors. such.as background noise levels
in the area. Also, whether the.noise is'continuous or only
exists during a portion of the day. Other factors such as
the presence of impulsive or irregular noises and the spec-
trum shape or frequency distributien of the noise enter into
people's responses.” Assessment of the'phyEiCai attributes
of the noise may be carried out through a straightforward
series of measurements of the A- We1ghted 'Sound Pressure
Level conducted by C1ty Personne1 ‘These measurements should
be conducted around the periphery of the facility and along
adjacent residential property 1inesy“’Cha¥aeterization off
the time duration and subjective quality of the noise will
be equally important. ‘These data may thehfbe eva]uated
against City nqise'regblations and prevailing Federal and
State criteria.

One of the sources of noise in this ca%egory are the
0il pumping stations located .within the City. These instal-
lations are powered by either diesel or electric mqtbrs
with the Tatter‘producing,a quieter operation. A sampling
of noise levels for these pumping stations (measured at
100'): showed values ranging between 62 dBA for the e1ectr1c |
motors with enclosures to 83 dBA for some older diesel un]ts. ,f

Other industrial areas in the City produced the follow-

ing noise ]evels

1. East of ‘Henry Ford Ayenue, 1T mile south of Pac1f1c
Coast Highway. Site adjacent to o0il refinery showed
1eve1s between 56 and 58 ‘dBA.

2; 011 well 1ocat1ons approx1mate1y 1/4 m11e south of
Colorado and west of Pacific Coast HJghway. Levels -
in this area’measured between 57 ‘and 60 dBA.



10.

11..

12,

13.
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'Near the 1ntersect10n of Desmond Bridge and Ocean,

noise from 01l wells ranged between 65 and 68 dBA.

"East of intersection of Cherry Avenue and Hungerford.

Traffic is.principal noise source with Tevels be-
tween. 54 and: 59 dBA.

"Near intersection of Paramount and Coolidge. Noise

1eve1s-ranged‘ﬁetWeeh'SZLandfao dBA.
Near the 1ntersect1on of Cherry Avenue and 65th

Street, Industr1al and o0il operation,- no1se measured
48-56 dBA. . -

60th Street and Walnut Avenue, a residential area
one-fouft@nmile‘from"Chérhy;IndustriéT‘Afé§l§g}§4'
dBA. 46-497dBA. | | -

Near the intersection of 56th Street and Walnut
Avenue, one-quarter mile from Cherry Industrial
Area 55-56 dBA.

Atlantic Avenue and Wardlow Road north of warehousing
and trucking area. Noise range 48-31 dBA.

Near intersection of 12th Street and Caspian Avenue.
Noise level close to railroad storage yard 52-59

dBA - ) . ;._ T

~-Water. Street and Ontario Avenue oil. reflnery, ware-r

hous1ng and truck1ng area-noise 1eve1 56 66 dBA

Panorama Drive and Pier A Avenue. 011 refinery,
warehousing and trucking area. Noise level 50-54
dBA. ‘

Intersection of Harbor Scenic Drive and Queen's
Highway on fringe of port operations, noise level

. 50-54 dBA.
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14,

15,

16.

17.

'Wardlow Road and Rosé Avenue residential area near

to. industrial and airport area§,>noise Tevel. 54-56 .
dBA. |

‘Intersection of Redondo ‘Avenue and Stearns Strget'

near to oil properties;"Noise'lgvél 48-53 dBA.

‘Studebaker Road and 7th Street near Edison power
_generation'faciiities}"Noisexievé]$v45-49'dBA.

“Near intersection of Hanbury Road and Greenbrier

Street, fSihgle“fami1y;residgntia},ioné—ha1f mile
east of McDonald Douglas Aircraft.. Noise»]evei_

‘494521dBA. '
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As noted in a pnevious section, construction noise is an
increasing by-product of new construction and urban redevelop-
ment. This produces special problems of noise control com-
pared with other industrial ‘types. "Work is conducted in un-
enclosed areas and is of a temporary nature, The frequency
and intensity of the noise may vary greatly during different
phases of the work. "Finally,:the noise cannot be controlled
through Tand use restrictions as with ‘industrial sites.

Most noise from qonstrdctiéh and demolition sites is
produced by machinery., The most prominent noise source_aﬁ
equipment fitted with diesel engines. ‘Many of these, but
not all, have exhaust 'silencers or muff]ers. "With unmufflied
diesel equipment produc{ng noise Tevels of 90 dBA at 100 feet,
the introduction of silencers can result in significant noise

reductions of the order of 15—]8 dBA.

‘This will apply to graders, scrapers, other excavation
equipment, motor generators and diesei trucks. If electrical
power 1is ava11ab1e on a site, the use of electric motors
rather than d1esels is desirable whenever possible.

Air compressors and other machinery powered by internal
combustion engines may be subject to the same muffling rEqu%re-
ments and may further be controlled by ensuring that the
manufacturer's enclosure is intact and by‘using enclosed
housxng where poss1b1e

An overv1ew of the range “of no1se ]eve]s produced by
representative construction equ1pment 1s shown in F1gure 21

Some numerical crlterla should :be available by which
local authorltles and, perhaps, courts coild judge whether
n015e from construct1on and dem011tlon sites s reasonable
or not
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NOISE LEVEL (dBA)AT 50 FEET
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Compactors (Rollers) -
Front Loaders - —_—
Backhoes

- Tractors = - =
Scrapers,'ﬁraderS'
Pavers -~ . | —

rom—

sy

Trucks - ’ —_—
Concrete Mixers - ——
Concretée Pumps -
Cranes (Movable) S
Cranes {Derrick) —_
Pumps - ' : -+
Generators - _ —_—
Compressors - ' _—

Pneumatic Wrenches - —
Jack Hammers and Rock Drills —_—
Pile Drivers (Peaks)
Saws ——
Hammers (Peaks) _—

FIGURE: 21
Noise Levels for Construction Equipment.
Source: "Engineering and Zoning. Regulation of Qut-.

door Industrial Noise;" NOISE Control, 3, 32-38, May 1959.
“City. Noise-Los AngelesgﬁﬁNOISE,Cdntrol; 2, 1419, July 1958,
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rn~constderiog.whaf‘cﬁiteriaxwould-beiappropriate.inothe
daytime;‘most;weight'is,given-to“the'fo]1owing factors:

1. The neoise-should.not’ 1nterfere ‘unduly:with 11ves and
the work of people in: nearby buildings.

2. The work'On most cohstﬁuctﬁon'and demolition sites
“does not last very" 1ong, usually for some weeks
or months-at most ' B

3. A great deal of building 1is done in urban areas
~ where there is noise from other sources, such as
“traffic. ' : ; it

4, The eff1c1ency of the building 1ndustry depends
upon the use of machines. :

,' r«.g

5. Any criterion must be econom1ca11y and operat1onaT]y
pract1cab1e for contractors.

It is concluded that the simplest and most obJect1ve
fcriter1on is that the noise between 7.a.m. and 7 p@m._should
not exceed the level at which conversation to the nearest
building would be difficult with the windows shut.. Most
buildings have single windows which, if new and well fitting,
can reduce outside noise 1evels by 15 dBA. The exterior walls
of many existing buildings have i11-fitting windows and provide
only about 5 dBA reduction. Moreover, the reduction at Tow
frequencies is less than at high frequencies, thus emphasizing
the low frequency components of the intruding noise and tending
to make conditions for speech less acceptable. In these cif-
cumstances, with a noise level of about 50 55 dBA inside a
building, a te1ephone could be used W1th some d1ff1cu1ty, .and-
normal conversation carried out at a dlstance of severa] feet
This inside Tevel corresponds tol a 1eve1 outside the bu11d1ng,
with closed conventlonal single wxndows, of 65- 70 dBA "To~
achieve this Tevel of noise, would require-the construction
industry to restrict noise to a level which is below the
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- lTevel.already produced at times by traffic alone, busy
réadways~of Long Beach, and be]lethe‘1evé1'exi$ting in some
heavy industrial areas. . These levels must be practicable
and fair to the construction and demolition industries as
well as to their neighbors.” It 1s suggested that, at
present, average maximum noise Tevels outside the nearest
building at the window of the occupied room closest to the

site boundary, should not exceed:
° 70 dBA in areas away from main roads and 50uf;e$_qf
industrial noise.

°© 75 dBA in areas near main roads and heavy industries.
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This: category wi]]:énéompaSS'the‘most'diverSe'noisé
sources in the City ranging from the noise of typical resi-
dential activities;to'SUCh*intrusivé‘30unds as recreational
vehicle activities. "Many of these sounds are predictable,
occur regularly and the source may be readily identified
with the potential for mitigating the intrusive noise at a
stationary location. "(See Figure 22). Converseiy, other
noise sources tend to appear at random times and locations
such that an alternative approach to noise control, i.e.
reduction. of the sound power levels at the source or I
limiting operations, is required. "Since these population
noise sources are so;diverﬁe‘(See'Tables 7 and 8) this dis-
cussion will cite specific eiamples‘of noise sources, pre-
sent typical sound levels associated with these sources
and suggest methods for implementing some rational program
of noise reduction.

Equ1pment Usrng'GaSOTTﬁe‘Eng1nes Another significant
source of intrusive noise throughout the City is recreational
and residential power equipment. The sounds of power lawn-
mowers, motorcycles and power boats in some areas of the
City are sufficiently common to warrant continuous.ﬁ@nitoring
and contro]. Activities associated with these sources may
occur virtually any time during the day.and, in the case of
recreation vehicles, may move past a relatively large number
of .people. Some typical noise levels assoc1ated with dev1ces
powered by gasoline engines are shown in Table 8,

These data have been supplied by manufacturers of the
deyices and probably reflect performance of units in good
repair, Data’ for units operated at varying engine speeds are
not available, "The 1evels in. Tab]e 8 show 1mprovements in
noise levels over the past few years w1th projections for
future noise reduction associated with each item. Average
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noise levels from .household.appliances are shown in. Table 7,
Mitigation procedures for the equipment descr1bed in this
section are best carrled out within. the context of the na-
ture of activities assoclated wlth each item. Motorcyc]es
produce the greatest no»se exposures when muffTers have’
been removed or are in poor cond1t10n. ‘Most other power
equlpment cited also require exhaust muff]ers in good
condition to ‘achieve the Towest possible no1se ‘emissions.
Beyond this: requ1rement the best available no1se control
procedure 1s ‘to 1imit the a11owab1e hours of operat1on to
those deemed rational” by Ctty off1c1a15 in response to the
interests of the genera1 popu?at1on Also, some 1imit on ,
cont1nuous operat1on at a spec1f1c site m1ght be con51dered
In this latter context,~some part1cu1ar attentton mtght be
directed to certain recreat1onal act1v1t1es such as model'
'a1rp1ane or boat operations. . These dev1ces produce no1se.
levels in the 70- 90 dBA range depend1ng on the distance
from the observer. The model a1rp1anes are operated at
various heights'above the ground, up to several hundred
feet. At a d1stance of 100 feet, measurements showed levels
_ of 80- 85 dBA for these dev1ces The most pract1ca1 miti-
_gatton procedure is to 11m1t these act:v1t1es to spec1f1ed
locations and hours of the day.‘“ | o | | N

Because 1mpact no1se, and vibration are SO c105e1y
related and because the phenomena are man1fest in Long Beach
it is relevant to discuss 1mpact no1se and vibration w1th1n}

the scope of this Element.

Inten51ve impact nolse (or v1brat1on) can be as. annoy1ng

or more annoying .than noise. "It is. in some cases,-a- more

unmanageabTe phenomenon to contro1 than n01se, but in Long
Beach, it occurs less frequently. "Four pr1mary categorwes
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AVERAGE NOISE LEVELS FOR HOME APPLIANCES
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Appliances

Levels in dBA at 3 feet

Freezer
Refrigerator

Heater, Electric

Hair Clipper |
Toothbrush, Electric .
_Humidifier

" Fan ' .
Dehumidifier

Ciothes Dryer

Air Conditioner
Shaver, Electric
Water Fauéet

Hair Dryer _
Clothes Washer
Toilets

Dishwasher

Can Opener, Electric
Food Mixer '
Knifé, Electric

Knife Sharpener, Electric¢
Sewing Machine

Oral Lavage

Vacuum Cleaner

Food Blender

Coffee Mill

Food Waste Disposer
Edger and Trimmer

Home Shop Tools

Hedge Clippers

Lawn Mower, Electric

BEY
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Source: Sound and Vibration Magazine, May 1973, p. 36.
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TABLE 8

NOISE LEVELS IN DECIBELS FROM RESIDENTIAL AND
RECREATIONAL POWER EQUIPMENT =

Noise ‘ Measurement Fiﬁiﬂﬁ:ﬁ fg?gf*

Source '  Location 1970 1973- 1978 1983

Pleasure Boats

Outboard 8' directly forward N
‘ of engine center line 95 = 95 50 88
50' from boat 80 78 74 - 70
Motorcycles At user's ear 105 103 99 95
Less than 240 cc 50' from vehicle 89 87 83 76
More than 240 cc. At user's ear 112 1100 105 100
: 50' from vehicle 92 90 86 77
A1l Terrain Vehicles At user's ear 105 100 95 90
‘ 50' from vehicle 85 80 75 70
-Rotary Power Mowers At useﬁ‘s ear 92 88 85 = 82
_ ‘ ‘ 50' from mower 68 68 65 62
Riding Mowers At user's.ear 95 90 85 . 8?
50' from mower 78 73 - 68 - 65
Chain Saws | At user's ear 115 115 110 105
© 50" from saw 86 86 84 . .76
Edgers At user's ear 95 90 85 82
50' from edger 78 72 68 65
Leaf Blowers At user's ear 85 85 84 80

50' from blower 76 76 72 68

* .
Industry Estimates

Source: National Industrial Pollution Control Council
Sub-Council Report and Leisure Time Product
Noise, May 1971.
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of mayor SQUhceS'wiJJ'be{dfséuSsed‘briefiy;‘Transportation,
industrial;.cqnstructfon,fgnd.popUIation‘impact noise and
vibration.
Transportatlonagenerated impact noise and vibration in
Long Beach Ts: caused’ pr1mar11y by heavy surface veh1c1es
(trucks, buses, tra1ns) and. Tow~f1y1ng heavy aircraft.

Heavy surface veh1c1es Ctrucks, buses, tra1ns,,10como-'“
tives, rapid tranSIt systems) cause conslderable vibration on
adjacent land uses. Thls problem is most serious in residen-
tial areas that adjoin major roadways (and ra1]ways) at grade
(see;F;gure 22)., where dwellings sometimes rattle with the
passing of tanker trucks, buses or trains., Equally annoying
is the‘inteflcar“impgct noise caused by coupling and uncoupling
and by the stop-and-go movement of train components. Railway
vibration in Long Beach is caused by trains moving over jointed
rails and overpass br1dgeworks These railway impact noises
and vibrations . are less extensive than vehicular traffic bes=
cause trains run slower, less frequent and are confined to
- some half a dozen intértonnecting'tracks in the City. (See
“Figure 6). |

Low-flying heavy aircraft cause high levels of noise
which in turn can make dwellings:seem to "vibrate off the
foundation." Again this phenomenon is confined to a few
structures Jocated under or‘very.near the flight path ef run-.
way 30 at Long Beach Airport.. | ' | - |

Impact noise and vibration caused by transportat1on sys-
tems are dlff1cu1t to control ‘and m1t1gate both . technlca}ly .
‘and legally,x It is d}ffwcult technlea?ﬂy; becaUSe 1mpact '
n01se and’ v1bnat1on reductwon measures somet1mes require
drastlc steps to achleye resuTts _Vibration is.the. most
difficult of the two phenomena to m1t1gate because vibra-
tion wavés: rad1ate in all d1rect1ons through ground surface
and sub-<surface: Furthermore, the noise barrier approach to
reduce impact noise is not effective 1in controlling vibration.
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Legally, it. is difficult to control ‘impact noise and vibration
because the operation of motor.vehicles, railroads, and air-
ports is regU]qted”by}Fedéra1'or;Staie Taws,

Industrial impact'noj§gsand”vibrations‘are more serious
phenomena because of their intensity. . They :include a wide
range of machinery used'in.the‘eitracting; manufacturing,
and construction industries. Extraéting-industry impact noises’
and vibrations in Long Beach are caused primariiy“by a 1afge
number of oil pumps and derrieks located thrdughout the City.4'
Manufacturing activities that utilize heavy equipment, i.e.
metal forming presses, sometimes cause “vibration waves" that
radiate for several blocks affecting surrounding land uses.
This problem is more 1ikely-te affect residential areas lo-
cated adjacent tO'indusff%al»zones;"(See*Figure 20). Some
of the most intensive vibration and impact noise in the
community is caused by heavy constructfbn equipment.

Population Impact Noise and Vibration

In a building, impact noise is caused by footsteps,
moving furniture, use of bathtubs,5 and other similar sources.
Because of the complex nature of impéct"noise, there is no
nation-wide "official" impact noise criteria in this couﬁﬁry.
Pracfita]Ty-every*state adopts érbitrari]y jts saund transmis-

sion -control rating.

"ImpaCt*souﬁd*InsdTa%fon'and*Traﬁsm%ésién“éoﬁtr§1,

The California Legislature haS“recpgnized‘the importance
of impact sound insulation and transmission control in multi-
ple dwelling units. and has passed Fitle 25, Article 4,

Section 1092..0f“the State Administrative-Code (Noise -

4See'Fjguren23;.'

Ssee Figure 24.
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FIGURE 24

Soundproofing of Bathtubs. A source of noise in
multi-apartment complexes is the bathtub. This sketch
suggests some soundproofing measures to reduce noise
transmission that may be applied, preferably during
construction. Gypsum boards should be installed over
all wall surfaces behind ends and sides of tubs, when
on party walls. This is especially vital if tubs are
back-to-back. ’

Source: Waliter Pruter, "Sound Control to Increase
Builders Cost," Western Building Design, November 1972,
page 15.
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Insulation Standards) which requires all .new construction
of hotels, motels, apartment -hduses and residential dwellings
other than .detached single family dwellings to have: 1) sound
transmission control;’ 2) “impact :dinsulation control; 3) exterior
intrusive noise contro1, 4) Vimited interior noise levels; and
5) acoustical ana]ys1s made if- located within airports, free-
ways, highways, or industrial no1se sources where the exterior
exposure exceeds annual commun1ty noise equivalent level (CNEL)
of 60 dBA. " (See Append1x F for a more detailed summary of
the law). :

These vibrations are more acute in multl-story and .
apartment buildings than=in single-family homes. “Figure 25
shows the wide diversity of noise and vibration-generating
equipment found in some multi=- -story buildings. .In add1t10n,
apartment bu11d1ng res1dents have a concentrat1on of noisy
vibrating equipment and app11ances that are used in the home
daily. (See Table 9). Some of the worst apartment noise-
generators are food waste d1sposers (78),6 food blenders. (75)
vacuum cleaners (72),' and can opener (65) 6_ There is h
1ittle that can be done to m1t1gate impact noise and vibration
from manufactured appliances already in use in homes andz .
apartments. The consumer has an opportunity, when puréﬁasing
a new appliance, to let manufatturefs know of the increasing
preference for lower noise level outputs by selecting quieter
appliances. S » _ C

6

- This discussion of impdCt'noise'and vibration as mani-
fested. in Long Beach has ‘been a- ‘brief attempt .to 1dent1fy the
--problem.. Recommendat1ons o’ m1t1gate “impact nu1se and BENEE

6Typ1ca1 sound levels in dBA . Different output 1eve1s
are generated by other types and makes of" app11ances. b

———— A s -
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CROSS-SBECTION OF a TYPICAL MULTISTORY STRUCTURS
SHOWING BUILDING UTILITY EQUIPMENT

COOLING
TOWER
PUMPS
TRICA
' r:::on
TICAL
rLoom JOITFUSER] LaroW CRILING
SLABR
-— —-— -— e Al Y >
MIXING
el AN
BSEL ’
Alm PUMP  BOILER TRANSFORMaER
cCoOMPRESSOR
FIGURE 25
Source:

May 1973, p. 38.

Sound and Vibration Magazine,
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yvibration are much more. difficult to draw than .recommenda-
tions to mitigate noise. ."Furthermore, a comprehensive treat-
ment of impact and vibratjon“probTEmé'is beyond the scope

of this element.  To date;theréfake.noinatinnally or ‘inter-
nationa]]ytaécepted‘standards adoptéd and enforced in any
known municipaiity regarding impact and vibration in party
walls and ceiling-floors “in existing multiple dwelling units.
Nevertheless, the problem of impact and vibration continues
to adversely affect those who are closest to the source.
Further research {s needed in this area.

 '“Fier7Méasuﬁements of Noise Levels in Long Bea&h

A series of sound measurements were carried out at
selected locations in the City to provide a survey of the
relative noise exposures existing through Long Beach. The
measurement locations are shown in Figure 26 and described
in this Section. A1l measurements were recorded as A-weighted
Sound Pressure Levels. Each measurement location represents
between 3 and 7 individual readings'obtained within the sur-
rounding few blocks. The range of maximum ambient noise
Tevels for these locations are included with the descriptions

of each site.

It is most important to recognize that these measurement
data represent the sound Tevels existing at a specific loca-
tion on a particular day. This is emphasized to convey the
fact that readings obtained 50 feet apart may differ by.SldBA
or more, debending on thé’nature‘df the source and the propa-
.gation'path..'Theré was an attempt to exclude any unusual
shielding conditions at each location,

. The. sound levels described in this section were obtained
during daytime hours (9:00 a.m. to 4:00 p.m.), and during
nighttime hours (8:00 p.m. .to 12:00 a.m.). "A check of several
of the locations showed reductions of 4-10 dBA during night
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hours. . This was attributable.to. the decrease in traffic
volumes and, .in some jinstances, to reduced commercial activity.
Any attempt touchahacterize>ththoT§e'at a particular location
,should‘inpobpbrate.24ehou?,sound;monitoring at a sufficient
number of stationSutogacchbate1y'destribe.the'hJise'Environ-

ment.
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- TABLE' 9 |
- AVERAGE .RANGE.OF NOTSE. LEVELS -FOR HOME APPLIANCES

_Applidnces - . LEv&T .in .dBA”
Food Blender '68f85
Vacuum Cleaner 69-85_
Electric Knife | 655757
Air Conditioner | 50-68
Electric Fan - © 38-68
Food Mixer : 48-78
Can Opener 54-75
Clothes Dryer T 55565
Hair Dryer 61-65
Electric Shaver - 52-68
Electric Toothbrush : 48-53
Hair Clipper ' 48-50.

CRefrigeratsr . 38-52

Source: City Planning Department Staff Research
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TABLE 10
FIELD MEASUREMENTS OF NOISE LEVELS

" A-Weighted Sound Level

quggﬁon - Street Location Ranges in Decibels (dBA)

Number ) . ‘Day - Night
1 Las Hermanas St. & Susana Rd. 52-56 48-50
2 Susana Rd. & Harcourt St. 49-53 50-52
3 Elm Ave. & Adair St. . 52-57 . ' 49-52
4 - 64th St. & Myrtle Ave. 51-53 47-51
5 Cherry Ave. & 65th St. 48-56 - 49-52
6 60th St. & Walnut Ave. '52-54 ' 46-49
7 56th St. & Daisy Ave. 53-56 - 50-52
8 Market St. & California Ave. 44-46 . 41-43
9 56th St. & Walnut Ave. 55-56 49-50
10 Del Amo Blvd. & Susana Rd. - 46-49 47-48
11 - 52nd St. & De Forest Ave. 56-59 | 51-55
12 Cedar Ave. & Morningside St. 49-55 46-50
13 51st St. & Linden Ave. - 44-48 42-47
14 Hardwick St. & Boyar Ave. 52-56 47-50
15 48th St. & Pacific Ave. 56-58 -51-53
16 Eim Ave. & Arbor St. 46-48 o 44-47
17 Orange Ave. & 45th Way 51-54 47-49
18 Bixby Rd. & Pacific Ave. . 46-48 44-45
19 Virginia Rd. & Claiborne P1. 44-46 42-43
20 California Ave. & Tehachap#iDfz.  43-48 41-44
21 Tehachapi Dr. & Keever Ave. 52-55 47-49
22 California Ave. & Bixby Rd. 46-50 43-47
23 Bixby Rd. & Walnut Ave. 53-57 49-51
24 Wardlow Rd. & Santa Fe Ave. 54-58 51-54




TABLE 10--Continued

A-Weighted Sound Level

Lo£§¥2on Street Location Ranges in Decibels (dBA)
Number Day Night
25 36th St. & Magnolia Ave. 57-60 55-59
26 Atlantic Ave. & Wardlow Rd. 438-51 46-49
27 Wardlow Rd. & Rose Ave. 54-56 50-52
28 Santa Fe Ave. & 32nd St. 55-57 53-56
29 31st St. & Eucalyptus Ave. 49-55 -.47-50
30 31st St. & Linden Ave. 56-60  52-54
31 Santa Fe Ave. & Columbia St. 49-56 46-50
32 28th St. & Pacific Ave.  48-53 . 45-49
33 23rd St. & Adriatic Ave. 46-49 44-46
34 Burnett St. & Magnolia Ave. 47-51 46-46
35 23rd St. & Elm Ave. 47-50 44-45
36 17th St. & Canal Ave. 54-59 51-53
37 15th St. & Cedar Ave. : 53-59 50-52
38 17th St. & California : 53-57 49-54
39 16th St. & Walnut Ave. 55-57 50-52
40 Spaulding & Junipero ' 48-53 46-49
41 Anaheim St. & Terminal Is. Fwy. 53-58 50-52
42 12th St. & Caspian Ave. 52-59 .. 4856
43 10th St. & Daisy Ave. 48-53 46-50
44 10th St. & California Ave. 50-54 47-51
45 Water St. & Broadway 56-66 55-59
46 I1st St. & Daisy Ave. 53-59. 50-54
47 Ocean Blvd. & Atlantic Ave. 55-62 51-56
48 Panorama Dr. & Pier A Ave: 50-54 50-53
49 Harbor Scenic Dr. & Queen's Hwy. 55-62 53-60
50 Ocean Blvd. & Hermosa Ave. 54-59 52-54
51 3rd St. & Obispo Ave. 47-53 46-47
52 Shaw St. & Bennett Ave. -~ 49-55 46-50

53 2nd St. & Corona Ave. 51-54 47-49
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TABLE 10--Continued

-A-Weighted Sound Level

Lo£§¥§on Street Location Ranges in Decibe]s (dBA)

Number T Day Night
54 2nd St. & Attica Dr. | 49-53 44-46
55 7th St. & Roycroft Ave. . 50-54 47-49
56 8th St. & Grand Ave. ‘f P - 44-48
57 14th St. & Termino Ave. . 49-51 45-47
58 Redondo Ave. & Stearns St. 4853 46-50
59 Clark Ave. & Los Coyotes Diagonal 52-55 . SQ;SB
60  Clark Ave. & Pac. Cst. Huy. 52-59 50-54
61  7th St. & Margo Ave. -~ 50-56  46-48
62 Studebaker Rd. & 7th'St. 4549 44-47
63 Anaheim Rd. & Hackett Ave. 48-53 44-46
64 = Studebaker Rd. & Goldcrest St. - '55-62  , 53-58
65 Athertoﬁ St. & Knoxville Ave. 56-60 ” 53-56
66  Stearns St. & Radnor Ave.  49-54 47-49
67 Los Arcos Ave. & Albury St. ) 53-60 50-54
68 Ocana Ave. & Vernon St. . | . 64-66 59-63
69  28th St. & Heather Rd. . 51-B4 49-52
70 Benmore St. & Vuelta Grande Ave. 47-50 43-47
71 Barrios St. & Petaluma 4752 44246 -
72 Lowe St. & Julian Ave. ~ 46-49 44-15
73 Wardlow Rd. & Studebaker Rd. 46-48  42-45
74 Wardlow Rd. & Woodruff Ave. 45-49 43-45
75 Wardlow Rd. & Charlemagne . 54-57 52-54
76. Hanbury Rd.‘&iereenbrier St. . - 49-52 : 47-48
77 Centralia St. & Graywood Ave.  48-53 46-47
78 Centralia St. & Stanbridge ~  47-51 45-47
79 Harco St. & San AnseTine_Ave. : 46-48 ' 45-47

80 Parkcrest St. & Karen Ave. | 47-51 44-56
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- Summary. of Field. Measurements of Noise Levels

...........

. The. fo110w1ng detal]ed descr1pt1on is. intended to
exp1a1n the ‘existing land use and major determInants of the
noise environment at each measured statxon.

1. Las Hermanas Street and Susana Street - one-half
mile west of .the Long Beach Freeway. Industrial
and manufacturing area.  Heavy trdcking and medium
density ‘traffic, 52-56 dBA. [48-50 dBA].

2. Las Hermanas Street and Trafford Street -«bneéha]f
mile west of Long Beach Freeway. Industrial area
with medium Tow traffic density, 49r53{ﬂBA.

[50-52 dBA]

3. Elm Avenue and Adair Street - one-half mile east
of Long Beach Freeway. Older single family resi-
dential with low density traffic, 52-57 dBA.
[49-52 dBA].

4. Myrtle Avenue and 64th Street - one-half mile east
of Long Beach Freeway. Multi-family residential
near Jordan High School and Houghton Park, 51-53 dBA.
[47-51 dBA].

5. Cherry Avenue and 65th Street - oil extraction and

industrial area. Heavy traffic on Cherry Avenue,
48-56 dBA. [49-52 dBA].

6; ‘Walnut Avenue and 60th Street -~ Single family resi-
dential area, ohe—quarter’mile west of Cherry
Industrial area, 52-54 dBA. '[46-49 dBA].

7Nighttime.meaSurements:are shown in brackets.
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7.  Daisy Avenue and 56th Street. = single family resi-
dential neighbbrhobd;”one—han mile east of Long
Beach Freeway and Long Beach Boulevard 53 56 dBA,
[50-52 dBAJ. ' ‘

8. Markéf'Street'and‘Ca1ifornia.Avenue-;-sing1e and
multiple family residential adjateht to Lindberg
School and near to- Carme11tos Hous1ng Proaect

~"medium traff1c, 44~ 46 dBA. [41 -43 'dBA].

9;."Na1nut Avenue and 56th Street - s1ng1e family
residential with Tight popu]at1on dens1ty and
11ght traffic,. 55 56 dBA. [49-50 dBA]

10. De] Amo Bou]evard and Susana Road - industrial
area, near freeway on-ramp with heavy truck traffic,
46-49 dBA.  [47-48 dBA]. :

11. De Forest ﬁvenue and 52nd Street - single family
" residential near Los Angeles River Channel and
one~quarter mile east of Long Beach Freeway,
‘med1um traff1c, 56-59 dBA. L[51-55 dBA].

12. Cedar Avenue and Morn1ngs1de Avenue -'s1ng1e family
” resxdent1a1, one block east.of Long Beach Boulevard,
light traffic, light density, 49- 55 dBA. [46-50 dBA}.

13. Linden Avenue and 51st Street - single family and
multifamily res1dent1a1 with medium population
density, adJacent to motorcycle shop, medium
traff1c,'med1um dens1ty, 4448 dBA. [42<47 .dBA].

14. Hardwick Street and Boyar Street - s1ng]e family
residential near to. railroad tracks and Barton
Schonl, 52-56 .dBA. ~[47-50' dBA].
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16,

17.

18.

19.

20.

21.

22,
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Pacific. Avenue .and. 48th Street - single family
residential near Virginia Country Club and Long

' Beach Freeway, light density, light traffic,
. 56-58 dBA. '[51-53 'dBA]J.

Elm Avenue and Arbor Street - trailer home park
near railroad tracks and Scherer Park. Medium
population density, light traffic density,
46-48 dBA. "[44-47 dBA].

‘Orange Avenue and 45th Street - single family

residential with 1ight population density,
traffic medium to heavy on Orange Avenue,  43-48
dBA. - [47-49 dBA].

Bixby Road and Pacific Avenue--single family.
residential, oné-quarter mile north of San Diego

Freeway, 46-48 dBA. [44-45 dBAJ.

Virginia Road and Claiborne Avenue - low density
single family, one block west of Long Beach
Boulevard, light traffic density, 44-46 dBA.
[42-43 dBA]. |

California Avenue and Tehachapi Drive - single
family residential with 1ight traffic, 43-48 dBA.
[41-44]. o
Tehachapi Drive and Keever Avenue - single family

residential,.one and one-quarter mile from end of
Long Beach Airport runway, medium to light traffic,

' 52-55 dBA. [47-49 dBAJ.

California Avenue and'BibeARoad - single family

residential, near Hughes and-Longfellow schools
with 1ight traffic, 46-50 dBA. {43-47].
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. 23, Bixby .Raad and Walnut Avenue -~ single family resi-
.deniial,:pné,mi1e:Westqoﬁ'LdnguBéabh'Ainport.:.
runway;#medium.dehSity;-medTumjphaffjc,353;57:dBA.
-{49551;ﬁ3Ajr,<

.24, "Wardlow and Santa :Fe Avenue < ‘mixed .commercial
| uses ‘(gas station, construction equipment yard,
drive-in theater) adjacent tqisathiego Freeway.:
Heavy truck -and auto traffic. . Three-quarters
‘mile west of intersection of Long Beach Freeway
and San Diego Freeway near Wardlow.onsramp, .
54-58 dBA. [51-54 dBAJ. - o el

25. Magnolia Avenue and 36th Street - sing]e'fami1y
residential. w1th Tow density populat1on. “Heavy
background no1se from San Diego Freeway, light
traffic, 48- 51‘dBA,‘[46 -49 dBA].

. ..26. Atlantic Avenue and Wardlow Road - commercial

use surrounded by single familyﬁfesidentia]

10-15 years old, medium to heavy density traffic,
48-51 dBA. [46-51 dBA].

27. Wardlow Avenue and Rose Avenue - multi-family
residential, near Long Beach Water Department,
medium to heavy backgroﬁnd noise due to nearﬁy
Long Beach Airport and heavy traffic on Cherry
‘Avenue, 54-56 dBA. [50-52 dBA].

28. Santa Fe Avenue and 32nd Street - strip commercial,
single and multi-family residential, adjacent to
Silverado, Park and .school. "Medium traffic density,

. 55-57 dBA. [53-56 ‘dBA). | :

29{.2Eucd1yptus Avenue and 31st Street = .single family
and multi-family residential area with some r6317
dential use. "Light to. medium traffic, 48-55.dBA.
[47-50 dBAJ. '



. 30...

"multi-family residential with some nearby com-

31

32.

33.

34.

35.

36..
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Linden Avenue and .31st Street - single family and

mercial, 1ight to medium traffic, 56-60 dBA.
[52-<54 dBAJ].

"Santa Fe Street and Columbia Street - mixed

residential and commercial uses near to Stephen

School. . Traffic medium density, 49-56 dBA.

[46-50 dBA]J.

Pacific Avenue and 28th Street - single family
and multi-family residential use, near Veteran's
Memorial Park and Long Beach School District
Maintenance Yard. Medium density, medium traffic.

23rd Street and Adriatic Avenue - single family
and mu]ti;family residential use near Garfield
and Elizabeth Hudson Schools. One-half mile
west of ‘Long Beach Freeway and one-~half mile
east of Terminal Island Freeway. Medium to heavy
traffic, 46-49 dBA. [44-46 dBA].

Magnolia Avenue and Burnett Avenue - single family
and multi-family residential with some commercial
uses. Light traffic density, 47-51 dBA. [46-

46 dBA]J. - .

Elm Avenue and 23rd Street - single family resi-
dential, near fire station and one block east of
heavy traffic on Long Beach Boulevard, 47-50 dBA.
[44-45 dBAJ.

"17th Street and Canal Avenue - residential use one-
half mile west of Long Beach Freeway, light traffic,
. 51-53 dBA. [48-50 dBAJ]l.
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.37, .715th: Street and Cedar ‘Avenue - multi-family and
single family use near te: Hashington School,
medium density traffic, 53-59 'dBA., [50-~52 dBA]J.
A38Q ‘17th:$treet:and California Avenue ;'POTy High ‘School,
rESidenfi§1‘avea}‘medTum density, médium traffic,
_53;57"dBA “{49?5ﬁ1dBA]' '
| 39. "16th Street and Walnut Avenue - mu1t1 family and
r‘s1ng1e family res1dent1a1 near Whitt1er School,
55-57 'dBA. " [50- 52 dBA] ‘ ‘

_ 40._ Spau1d1ng Street and Jun1pero Avenue - s1ngle -and
Vmu1t1 -family res1dent1a1, med1um to heavy traff1c,
med1um dens1ty, 48-53 dBA, [46 49 dBA]

41. Anahe1m Street.and Term1na1 Is]and Freeway - 0il,
‘indqstrial} warehouse area, truck traffic, 53-58
dBA. [50-52 dBAJ]. |

42.  12th Street and Caspian Avenue - residential area
one-eighth mile from_railroad_storege yard, 52-59
dBA. [48-56 dBA]. '

43.. ‘Daisy Avenue and 10th Street - strip commercial,

‘ single family, and multi-family near Drake Park,
light traffic, light density, 48-53 dBA. [46-50;-
dBA]

44, 10th Street and California Avenue.- single family

residential, one-quarter mile east of St. Mary's
Hospital, 50-54 :dBA. [47-57 dBA]. ‘

" 45, Water Street and Ontario. Avenue - oil refinery
area, truck traffic area, 56-66 dBA., ~[55-59 dBA].

46, 1st Street and Dalsy Avenue - multi=- fam11y and com-
mercial uses, 53-59 dBA - [50-~54 dBAJ]. =



47, .

48.

49

50.

51.

52.

53.

54.

55.

56,
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"Ocean Boulevard: and Atlantic. Avenue tommgrtial
and highrise residential - heavy traffic, 55-62 .

dBA. [51-56 dBAJ.

‘Panorama Drive and Pier A Avenue - industrial

area and oil equipment, truck traffic, 50-54 dBA.

" [50-53 dBA].
"Harbor Scenic. Drive and Queep‘s Highway - commercial
area near site of Queen Mary, 55-62 dBA. [53-60 dBA].

‘Ocean Boulevard and Hermosa Avenue - multi-family

residential, medium traffic, 54~59 dBA. --[52-54
dBA]J.

‘3rd Street and Obispo Avenue, milti-family and.

singfe family dﬁe]]jngs near-Harvey Mann School,
1ight traffic, 47-53 dBA. [46-47 dBA].

Shaw Street and Bennett Avenue - single family and
multi-family uses, medium traffic 49-55 dBA.

[46-50 dBA].

2nd Street and Corona Avenue,— commercial use with

'single family and multi-family dwellings adjacent,

51-54 dBA. [47-49 dBA].

2nd and Attica Drive - commercial with adjacent
single family uses, 49-53 dBA. [44-46 dBA].

7th Street and Roycroft Avenue - strip commercial
and single famjly'and multi-family residential,
near to Wilson High School and Recreation Park,
medium ‘to heavy traffic, 50-54 dBA. [47-49 dBA].

"8th Street and Grand Avenue - single family resi-
dential across from Jefferson Scheol, Tight

traffic, 47-51 dBA. [44-48 dBA].
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57, . 14th Street and .Termino. Avenue - s1ngle family and
multi-family use, medlum trafflc 49 51 dBA. "[45-47. .
dbal. o

.58;f Redondo Avenue and Stearns Street - Industrial use
and oil property,‘near Army Reserve Stat1on, 48-53
dBA. [46- 50 dBA].

59.. Clark Avenue and Los. Coyotes D1agona1 - res1dent1a1
use near Stearns Park F1re Department training
fac111t1es 52 54 dBA. [50 53 dBA]

- 60. Clark and Pac1f1c Coast H1ghway - strlp commercial
and multi- fam11y res1dent1a1 use, heavy traffic
on Pacific Coast H1ghway, moderate traff1c on
Clark Avenue, 52 59 dBA [50-54 dBA].

61,' 7th Street and. Margo Avenue - institutional use,

Veterans Hosp1ta1 and California State ‘University
- at Long Beach, heavy traffic on 7th_Street,.50—

56 dBA. [46-48 dBAl. o

62. Studebaker Road and 7th Street mear Edison Power

i P]ant and Los Cerr1tos Channe], some single family

res1dent1a1 heavy tra’f1c on- Studebaker and 7th
Street, one-half mile “from San Diego and-San
Gabriel freeways, 45-49 dBA. [44-47 dBA].

63. Anaheim Road and Hackett Avenue - single family
residential near Walter Hil1l School. Medium
traffic, 48-53 dBA. [44-46 dBA]. -
64. Studebaker Road and Go]dcﬁest Street - single
family reéesidential across from California State
UnlverSIty at Long Beach, medium traffic, 55-62.
dBA. [53-58 dBAJ.
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" 66.
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69.

70.

71.

72.

73..
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Atherton Stréet[and“KnOXViile‘AvenUe - single
family residential near Eugene Tincher School,
one~half mile from {ntersection of San Diego

and San Gabriel freeways, 56-60 dBA. [53-56 dBA].

‘Stearns Street and Radnor Avenue - single family

residential, with medium density popuiation,
medium to heavy traffic density, 49-54 dBA.

" [47-49 dBA].

Los Arcos Avenue and Albury Street near Stanford

San Diego Freeway, 53-60 dBA. [53-58 dBA].

Ocana Avenue and Vernon Street - single family
residential adjacent to Stanford School and
San Diego Freeway 64-66 dBA. [59-63 dBAJ].

28th Street and Heather Road - single family
residential, one-quarter mile north of San Diego

Freeway, 51-54 dBA. [49-52 dBA].

A Benmore Street and Vuelta Grande - residential,

across from Millikan High School, medium traffic,
47-50 dBA. [43-47 dBA].

Barﬁios Street and Petaluma - single family .-
residential, across from Eldorado Park, 47-52 dBA.

[44-46 dBA].

Lowe. Street and Julian Avenue - single family
residential,=near Newcomb School, and one—quarter
mile east of San Gabriel Freeway 46-49 dBA.
[44-45 dBA]. ' |

‘Wardlow Road and Studebaker Road - rééidéntia1

and some commercial use, 46-48 dBA, f[42n45-dBA]'
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74, Wardlow Road and Woedruff Avenue = single family
residential, 1ight population density, Heavy
~automobile traffic,; #5-~49 dBA. [43-<45 dBA].

75. Wardlow Road and CharTemagne ="single family
residential, .near Wardlow Park, one-half mile east
of Long Beach Airprot, 54-57 dBA. [52-54 dBA].

76. Hanbury Road and Gneehbrfer"§tﬁee%ﬂe‘sing]e
family residential, near: Heartwell Park and
Veteran s Memorial Stadium, 49<52 dBA. [47-
48 dBA]. IR

77. Centralia Street and Graywood Avenue - single
- family residential, ‘near 'Long Beach C1ty College,
48-43 'dBA. [46-47 dBA]J. '

78. Centralia Street and Stanbridge Avenue - single
family residential, near Bancroft School, Tight
traffic, 47-51 dBA. [45-47 dBA].

79. Harco Street and San Anseliné Avenue - single
- family residential, low density population. Low
traffic, low density, 46-48 dBA. [45-47 dBA].

80. Parkcrest Street and Karen Avenue - single family
residential, adjacent to school: Light .traffic
density, 47-51 dBA. ‘[44~46 dBA]. )

The ana]ys1s of no1se sources in Long Beach and the
resultant noise 1ntrus1on into. the commun1ty are presented in
_graphic display. "(See Figures 6, 14, 20), "The California
State Code requires that noise“ekposure be displayed in a
series of contours’ decreas1ng in 1eve1 from ‘the noise source
down to certain criterion Tevels,'e g s 65 or 45 dBA. depend1ng
on the Tand use in question. . This has been done in response
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“to “these. requ1rements.8 This. approach presumes’ a moré pre-
dictable propagation of noise away from the source than is
actually encountered in a typical environment. The propa-
~gation of noise from a source such as a roadway is usually
affected by intervening terrain or structural barriers,
atmospheric conditions.or other factors inf]uencing sound
pathways. For this reason, it is mandatory to qualify any.
noise‘contOQr with this caveat and to rely on specific

site analyses utilizing field measurement data to establish
a realistic noiSe'eiposuré environment.

This documentation and display of noise expoSﬁfe was
employed as the procedure for establishing the nature and
extent of existing and potential noise problems in Long Beach.
It is most 1mportant to note that only general inferences
may be drawn from any community-wide evaluation of noise
exposure tonditions.'_Regions of possible incompatible land
use.may be identified, but caution should always be exercised
in making judgements concerning specific land parcels with
respect to compatibility with the noise environment.
Experience with analyses of community noise exposure has
consistently shown that specific sites must be.evaluated
in terms of a variety of relevant factors in additign to the
basic exposure level. The type of land use, the condition
of the structure, noise acceptability criteria as a function
of time of day and relative priorities for the land use and
the noise source are examples of the cont1ngenc1es which must
be considered for a particular location.

It is concluded, therefore,"that'any determination of

land use incompatibility resulting from noise exposure must
..be.madefohﬁaTéiféa5y¢§itéﬁbdsi§lrathéhlthahfbéinglphesentéd.

.8N01se contours arouné maJor traff1c féutes “were- not
carried _dewn to” 45 "dBAéwing to the fact -that the ambient
noise-levels:-for the:City. . as-a whole are:higher. than this

at most measurement stations.
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as a conclusion of .this. report’ "On many occasions,  community
agencles have been advised that certaln Tand uses within the .
City are unacceptable as a result of adverse noise cond1t1ons
Such conclusions and ensuing recommendations may .then be
judged untenable by City officials because of overriding
considerations such as vested economic or social interests,
future deye]opment plans or available resources within the
- community. The point to be made is that the range of factors
~affecting land use are known only by City officials . respon-
sible for this function and they are unique. for .each site.
Given these cons1derat1ons, the intent of this document,

w1th respect to existing noise: exposure conditions, is to
. present: ’

° General noise exposure patterns- from established
transportation routes,. |

° Examples of specific‘nofsejTeveT"measurements’within
the City. ' '

° Methodo1ogy, InformatIOn sources and interpretations

which will allow the City to. assess noise impact
conditions for specific sites. ’

‘Monitoring

The City presently operates two separate systems for
monitoring the noise environment., One system is conducted
by the Long Beach Building and Safety Department and consists
of two staff members working part=time on noise problems.:
Their effectiveness is somewhat lessened by the.absence
of a noise ordinance, The only. n01se reguTatlon that auther-
izes enforcement . at the present t1me "{s Section 3300,78 of
the 011 Regulations of the Long Beach Mun1c1pa1 Code. (See

Append1x F).
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On occasions,: the Department receives complaints re-
~garding noise from machihéry and equipheni~used in connec-
tion with an o0il well. "These complaints are'investigated

and noise level readings are taken by the Building Inspector
assigned the responsibility of enforcement of the 0i1 Regula-
tions to determine compliance with the above section. The
equipment used by the Pepartment to take these readings
consists:of two meters--a noise level meter and an impact
noise analyzer,

" Procedures - oL

The Department only becomes involved when a complaint
is received. These inspections generally require two site
visits to establish ‘the ambient noise level which in many
cases must be at night; and day monitoring during the peak
hours. Due to the lack of an ordinance and limited personnel,
the Department's activitiés are very _restricted. Upon comple-
tion of the inspection those persons found to be responsible
are generally contacted to seek their cooperation. The Depart-
ment has monitored noise of City vehicles for other City
departments: trucks operated by Public Service; siren noise
of the Fire Department; and Police Departﬁent monitoring of
noise from aircraft for the Planning Department; hefjcoﬁter
noise for the Budget and Research Division of the Department
of Administrative Management, etc.

The second monitoring system is conducted by the
Environmental Health Division of the Long ‘Beach Health and
Sanitation Department and consists of two Occupatienal Health
Sanitarians equipped with a General Radio, type 1565-A, Sound
Level Meter with A, B, and C sound level weightings,
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- The General Sanitarians: «enforce. Municipal Codé Section
5620.,5, 9 . Crowing Fowl Proh1b1ted ..0ther than this noise
source, .the San{tarians -investigate citizen's complaints and
make suggestions where appropriate on a consu]tat1ve level
of techniques to alleviate problems. )

Current activities deal mainly in o%cubational’hea1th
noise problems. "Under Cal~<0SHA, the C1ty Health Department
may provide consultative and technical ass1stance upon request
by the State Division of Industrial Safety. Both systems
monitor noise levels and sources which have resulted in .
citizen complaints. o ..

Enforcement

Statutes currently in effect thch méy‘be jnvoked to
help solve a noise problem that causes complaints or causes
the noise standards to be exceeded are:as follows:

Fruck ROute Ordinance. - Section 3410 125 of the Long
Beach Municipal €ode spec1f1es wh1ch routes trucks must"usei
'w1th1n the C1ty | )

C1ty Equ1pment Spec1f1cat1ons ﬁ WHereveF'possib1e_
purchase of equ1pment for C1ty use w111 contain spec1f1cat10ns
for the maximum allowable noise emissions. Acceptance testing
and periodic testlng is used to assure compiiance with these

spec1f1cat1ons.

Conditional Use Permits.” Where appropriate and w"a""rr"'an_ted, _
‘conditional use permits granted by the City contain noise
restrictions. -0 o e s e e

9Sectmn 5620 5-Crowing Fowl Proh1b1ted "No-person.
shall keep or ma1nta1n, or cause to. be kept.or maintained,
any crowing fowl. ~'Long: Beadﬁ'MuﬁTCTﬁaT'Code, Article V,
Section 5620.5, June 23, 1961.
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" 'Motor Vehicle Code,.. The California Motor Vehicle Code
specifies the maximum noise that may be created by vehicles
on the highway. . These Codes are enforced by the Long Beach
Police Department to the extent of their authority.

The two noise monitoring systems and other current
City actions are inadequate to control and reduce noise.
- The lack of a comprehensive noise ordinance and a team of
specialized technical monitors to implement it makes it
virtually impossible to carry.out a rational, effective noise
control program.

The Long Beach-City Department of Finance through its
Purchasing Division ﬁas Tong since recognized the fact that
noise pollution is a vital and important factor affecting
the health and environmental quality of the City. The
Division has been actively involved on a national, state and
local level for the last three years in the improvement of
safety, health and general quality of living. Through member-
ship of the Purchasing Agent in the President's Advisory Panel,.
Long Beach has been able to implement through the Federal
Supply Services and General Services Administration_specifi-
cations to reduce the environmental impact of a wide variety
of products. and equipment. It has been nationally recognized
that through procurement officers of governmenta] agenc1es
there exists a tremendous force to 1mprove the ecology and
environment - of our cities. As a result of these and other
similar lnvolvements, Long Beach has been regarded a:leader
in the equipment procurement .aréa. "All the City specifica-
tions for equipment make provisions for compliance with the
Occupational Safety and Health Act (OSHA) of 1970 and-the
Cal-0SHA Act. .'The City Purchasing Agent recognizes procure-
ment as a forceful tool to achieve new equipment noise output
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reduction, 'as well'as a veh1c1e to 1mprove env1ronmenta1 qua-
Tity by stimulating manufacturers to deve]op new, qu1eter
products which contribute thereto. .

Pursuant to Section 21151 of the California Public
Resources Code, the City has adopted a policy of requ1r1ng
Env1ronmenta1 Impact Stud1es to be conducted for a11 C1ty
projects. The policy also includes prxvate proaects for
which a building permit or other entitlement fdr-use'iS'”
required Public hearings &re held wherever a prOJect may
have a significant effect on the envlronment :

co—

Ceny

- Advocacy -
' As discussed in other“Settions;‘much of the authority
to control Long'Beabh‘k_noise;enVirohment is pre-empted by
higher level government. Therefore, the City maintains a
program of advocacy briefly described below: |

Local and Regional. Through the Los Angeles Division
of the League ‘of ba]ifornia“Cdties”and through the Southern
‘California Association of Governments (SCAG), Long Beach -
works with other agencies in the region to deve]op soTut1ons
to mutual noise prob]ems. ‘ Co

'Statewide. Through its elected representative to ‘the
California State Government the City works to improve or add
new Taws to help reduce noise pollution.,  The City staff
maintains 1iason with State agencies which have the power to
"affect Long Beach's noise environment. |
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"Naffonai " Long Beach fully uses a multitude of ave-
-nues to. affect Federa] Tegls]at1on, regu]atlons, and policies.

Some of these are: elected representat1ves, the National

League of Cities, and dlrect staff contact with Federal
agencies.



1 vQ_TRROPOSEDLNOISE‘ENVIRONMENT‘rn‘LONG'BEACH

......

The noise criteria recommended below was developed to
reach three basic objectives. These objectives are priori-
tized as follows: 1) where the existing level of nroise
threatens the health and or welfare of the public, the
objective of the criteria is to recommend the reduction of
noise to a harmless_level; 2) where the existing .noise.
degrades the enviraﬁment, the criteria's objective is to
recommend the elimination (or at least the reduction) of
that env1ronmenta1 degradation; and 3) where the existing
ambient level 1s low, the objective of the criteria is to
serve as a guideline in preserving the quietness of the
environment. '

Acceptable noise limits are dictated by human

to]erande,] preference levels, and economic pressures.

The quasi-random development of land use patterns prior to
the adoption of strong planning policies has created esta-
blished economic interests throughout Long Beach. Some of
these investments represent significant noise sources, e.g.,
tranéportation corridors, industry and commercial sites. It
is essential to. recognlze the urgent necess1ty of reach1ng

]Any outdaoor level exceedlng 65~70 dBA is 1ikely to -
. generate v190rous public comp1a1nts Peterson, Arnold. P.G,

Seventh Ed1t1on, Concord Mass., Genera] Radlo Company—
1972, p. 47.
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a compromise for the co-existence of noise-sensitive land uses
with noise generators. .In addition to creating an acceptabie
noise environment that all‘vested‘intereste‘cah live with, =
some decision is requ1red as to the re]at1ve pr1or1t1es to
be set for future development in the City. The extent to which
an acceptable noise environment is sought MUST be balanced
against the optimum.economic development in Long. Beach.- The
recommended noise'cr?tefja can be instrumental in theideciéionV
making’process and in reaching a more rational balance.-

'Parameters of the Recommended Crlterla -

The criteria are based on three different parameters-
as follows:

—

S

Existing Ambient Levels. As indicated in a previous
section, a City-wide survey of noise levels was made in Long
Beach and measurements were taken at eighty different loca-
tions both during daytime and nighttime  hours. The readings
taken ranged from a low of 41 dBA to a high of 66 dBA. This
is not, however, to be construed as absolute minimum and
maximum levels in Long Beach. There'may be smalil sections
‘not surveyed with levels lower or higher than the ones
monitored during the study. In addition, noise limits recom=
mended may be lower or higher than those recorded during ‘the
field test for the land use type in question.

"Exfétfng'tand'Use'PafteEns.‘ Industrial, Commercial,
and residential land uses in Long Beach are oftentlmes mixed
and widespread. In developing- comprom1s1ng noise limits that
could belreeommended rationally, the standards and ratios of
of the United States Environmental Protection Agency were=
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used;ZWwThiS<was done..to:.a1low reasonable Timits to noise-
.- generating economic activities adjacent .to noise sensitive
1and‘uses,'ﬂhi]e'pretecting'the‘CTtizehry from harmful noise
exposuré‘With.an adgquate‘margin.Of safety. |

Ex1st1ng Hea]th Commun1cat1on, and Phys1ca1 Sett1ng
'"Needs. As mentioned in the "Public Health Significance of
‘Noise" section, the health-related considerations within :
this ‘document are based .on the assumption that protection
against the direct effect of no1se induced hearing loss 1s
sufficient for defense against: extra- -auditory effects 3

This direct effect of noise has. been one major consideration
in the'idéntificatipn of fecommended‘maXimum noise limits.

In addition,ffhtérfe(ence by noise with various human
activities, (sleep, speech, and thought) can lead to annoy-
~ance and indirect effects on well-being. This indirect
effect has been a secondary consideration. Finally, there
is the consideration that deals with the physical setting’
in which noise exposure takes place. The Long Beach climate
determines much of the City"s 1ifestyle. The population-here
is more outdoor oriented than in communities with severe cli-
mates.” Air conditioners in'summer and heaters in winter:
“are minimally used. ‘Open windows prevail in houses-‘as well
as in‘apa}tmentS‘throughOut the City. “Consequéntly;ﬁthefh
exposure to outdoor naise is5 Tonger in ‘duration and '

Ar11ngton, Va,, U. S Env1ronmenta1 Protectlon_ﬁgencx, ﬁ&nﬁh'
1974, pp.,: 29,

3at this time ‘there is 1nsuff1c1ent sc1ent1f1c ev1dence
that non-auditory diseases are caused by noise 1evels Tower
than those that cause noise-induced hearing-l1oss.” “In the
event that future research proves otherwise, .this. ETement
must be revised accordingly. =~




136

significant reductionjof’indoorjooiSe'is more diffiCU1tiin‘ ‘
Long Beach than 1in. other'cities' ‘ATfhoUgh smallnamounts of .~
-outdoor speech interference is.not detrimental to public |

health and welfare, the same is not true for most indoor
environments. For these‘reasons, the difference between the
recommended'maximums for prolonged indoor and outdoor noise
Timits has to be less “in Long Beach because the noise reducéj;’
tion afforded by structures is Iess effective due to the.
tendency of residents to keep windows open. Based on this
reasoning, adequate'recommendations to protect the citizenry
against involuntary exposure to envxronmental noise requqred I
the spec1a1 considerations’ cited above. ' NG

ExpTanatfon of Table 11’35“;£

The table on page 137 c]ass1f1es three major land use
types in Long Beach accord1ng to the. pr1mary act1v1ty most
1ikely to occur in each The fo]]ow1ng is a brlef descr1p~ ‘ﬁﬂ
tion of each c]ass1f1cat1on SR

Residential Land Uses. (Day and n1ght) These are areas
of human hab1tat1on ' They 1nc1ude 51ng1e and mu]t}p]e famlly
homes, apartments, seasonal residences, hote]s and mob11e
' homes. The lowest recommended noise Timits are within thJS T
category. They are necessarily Tow in order to prevent-sleep
arousal, activity interference, annoyance, and to permit the
hearing mechanism to recuperate if it is exposed to higher';L
-Tevels of noise at anytime elsewhere. . The noise levels re-
commended are restrictive enough to protect -every type of “
"noise-sensitive land use, such" as schools, hospltals, libra-;
ries, etc., which are also included in. this category, ' AA;hh

. . 14
s

Comherc1aT'Land Uses Inc]uded in-.the commerc1a1 cate-j;.
.gorles are shopping centers and shopp1ng areas, Downtown o
Long Beach and altl str1p commercial Zzones of “the’ City.’
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TABLE 11

RECOMMENDED CRITERIA FOR MAXIMUM ACCEPTABLE NOISE

‘ !..EVELS.l IN A-WEIGHTED DECIBELS (dba) .
(decibels levels for noise monitoring purposes only,
for frequency and band restrictions see Section 100,02
(¢) of Proposed Model Noise Ordinance, Appendix E)

| ~ Outdoor | Indoor
Major Land Use Type ". M?%imumkgjngle NL '(2). - (3)1>L”‘(4)
E Hourly Fedk 10 50 ~1 ~dn
Residential® 7 a.m.-10 p.nm. vkzo’la‘ C o ss a5 | s
Residential® 10 p.m.-7 am. | 60 45 35 | 35
Commercial {anytime) ' 75 65 55 | (6)
Industrial (anytime) e 85 70 - 60 - (6)

(T)Based on existing ambient level rangss in Long Beach and recom-
mended U.S. Environmental Protection Agency ratios and standards for
interference and annoyance. :

(Z)Nbisé"levels exceeded ten per cent of the time.
(3)Noise levels exceeded fifty-per cent of the time.

(4)Day-night average sound level. The 24-hour -A-weighted equiva-
lent sound level with a 10 decibel penalty applied to nighttime Tevels.

{5) 1ncrudes al1 résidehtia? cétegoffes and all noise sensitive
land uses such as hospitals, schools, exc.. . - ‘ \ s

(6)Since different types of commercial and industrial activities
appear to be associated with different noise levels, identification of
a maximum indoor level for activity interterence is unfeasible. ,

Source: U.S, Office of Noise Abatement and Control: Information
on Levels of Environmental Noise Requisite to Protect Public Health and
Welfare with an Adequate Margin of Satety. Ariington, Virginia; U.S.-
Environmental Protection Agency, March, 1974, ‘pp. 3, 29. , .
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. Excluded are commercial living accommodatlons such’ as hote]s,

inns, etc. ‘These facilities are included in the res1dent1a1
category since they are p]aces where peop]e s]eep and some-
times spend long périods of t{me. 'New hotels 1in Long Beach
are now required by State Law to comply with very strict in-
door noise reduction and sound transmission control standards.

‘Industrial Land Uses. “Include such facilities as
factor1es,‘warehouses,'storage and distribution areas, oil
fields and riggs, the Long Beach Harbor, fhe"Long Beach Air-
port, the West Side Industrial Park, the South-East" Indusirial
lands, and other smaller but 31m11ar areas.’

Recommended Indoorfﬁutdoor Levels. ‘The decibel noise
Tevels (Ly4s Lggo Lin) Were chosen to statistically describe
the noise environment. LTO is the recommended_noise Tevel.
to be exceeded only ten per cent of the time, L50 is the limit
~ recommended -to be exceeded no more than.fifty per cent of the

 time, and Ldn is .the recommended day-night average sound level
not to be exceeded in a 24-hour period. Using these three
parameters as well as an absolute maximum 1imit for noise
peaks, it is possible to control the background noise, exten-
ded duratlon of no1se,.frequency of repetition of peaks and -—
exceptionally high noise peaks. Different standards for the
different land use types, for daytime and nighttime, in resi-
dential areas and for indoor and outdoor environments, account
for the variation in sensitivity of people with type of acti=-
vity and time of day. P

“Uses. of ‘the: Recommended Ndfse'Crlter1a, "A major purpose
of this crlterla is. .to recommend a numerical basis to protect . i
public. health and we11 be1ng. It s also intended ‘to reconcile . i

'“ﬁ“.the contlnuatlon “of jeconomic. activity with: ‘the desire- to maln-ﬁgc;}?i

ARt

ta1n an- acceptab]e noise environment.: The 1nf0rmat1on ‘and *



139

~ maximum 11m1ts recommended in, the-criteria MUST be utitized
-along with other relevant data. . These data include kKnow-
ledge of the balance between costs and benefits associated
with chosen no1se llmlts, the ex1st1ng amb1ent Tevel, the.
} ne1ghborhood asp1rat1ons, and current state of- the-art means
available to oontro] and abate noise. . The Tevels recommended
were identified irrespective of the nature of any one indi-
vidual noise source. "The utility of this criteria.is to
provide a basis by'whith'noise'regulations,'eiposore levels,
land use planning, and:. .zoning and bu11d1ng codes may be
assessed. These.criteria and the explanat1ons that- comple-
ment them attempt to avoid m151nterpretat1ons regard1ng the
meaning of “des1red'max1mum noise levels by Tland use cate-
.gories"‘soaTIedﬂfondﬁy'theTState.gujdelﬁnes.'fThe'City
. Planning Department Staff interpreted this subsection of the
~guidelines tO'bema reqhirement'for~a'sciEntific necitation
of ava11ab1e knowledge, rather than a compulsory prescr1pt1on
of, recommended levels for noise exposure lTimitations. Like-
wise, an attempt is hereby made to avoid the misunderstanding
that this document would be prescr1pt1ve of maximum levels.
of noise that could not be exceeded on a legal basis, but
rather that it would state, as called for in the:gu1delinee,
data as to the kind and extent of all identifiable. effects on
the public health and welfare, which might be expected from
different quantities and qualities of noise. Likewise, it is
extremely important to point out that the limits recommended
are not designed to deal with land use incompatibility. Fin-
ally, the City shou]d evaluate the recommended Timits more.
exten51ve1y prior to using them as a ba51s for the development
of a noise ordlnance ‘Due to. the dynamic nature of the n01se
-env1ronment the recommended max1mum Timits. should be rev1ewed
on a regular basis to. determine their. validity. =
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‘Implementdtion Strategies

The ultimate intent of the Noise Element is the imple-
mentation of the recommendations set forth in the document.
Even the most innovative and comprehens1ve plan cannot succeed
unless appropriate actions are taken to reduce or at least
prevent the increase of noise in the community. Additionally,
it is paramount that flexible and enforceable methods of
noise control and monitoring be employed. "The latter is
especially true in an urbanized'anea such as Long Beach wnere
the population continues to grow and large tracts of unoccupied
land are almost non- -existent.

If achieving a qu1eter environment were based upon a
Noise Control Ordinance or other regulations passed by our
~governing bod1es,‘or if it were determined by the number of
public pronouncements, public hearings and associated rhetoric,
then the ultimate objective of a. quieter environment would
be at hand. Unfortunately.it is not, for a variety of reasons,
including the difficulties associated with ‘implementation and
enforcement of noise programs and noise control laws. One
of the most disabling factors in effective local noise control
is the pre-empting of City regulations by State and Federal
laws. The California Motor Vehicle Noise Standards and the
Federal Aviation Agency Noise Standards are typical exampies.

The noise problem areas 1dent1f1ed in the Noise Element
have been defined as the sectors that are of principal signi-
ficance in Long Beach. 'These major areas are:

° Transportation noise (including all 1and, water,
and air transportat1on)
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o

Industrial Noise

@ Constnuction'NoiSe‘

° Population: No1se

° Impact N015e and V1brat1on~

- The recommendations contained in this Noise Element
are concerned primarily with preventing increases in the
level of noise, reducing noise where possible, and outlining
the opportunities and problems in so doing. However,
‘because State laws and Federal regulations pre-empt-local -
ordinances 1in airports, freeways, and motor vehicles .opera-
tion, immediate implementation of each of the recommendations
in these areas is neadi]yxacknowledged to be unfeasible.
.Furthermore, the enforcement of the proposed no1se ord1nance
depends ent1re1y on its being-approved and off1c1a11y adopted
by the Long Beach City Planning Commission and City Counc11
Therefore, pr1mary consideration must be given to prevent1ng
further 1ncreases in noise and recommend1ng'contr01.mea;ures
that can be readily taken to alleviate the situation in. the
most critical problem areas..

The Action PTan

To 'achieve the goals and objectives of the General Plan
Noise Element the following implementation measures are pro-
posed. They comprise a comprehensive program of noise coantrol
and abatement procedures embodying the following principles:

; Norse'Crlterla. The recommended noise cr1ter1a glven in
the preced1ng sect1on cover the ent1re spectrum of prob]ems .
areas and no1se sources. These noise cnlter1a should be
estab]]shed and maintained for .all areas of the Citys= They
are set at those levels requlned to adequately protect the
public's health and welfare, and to preserve and enhance the
lifestyles of Long Beach.
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Monitoring. Monitoring of the Noise env1ronment is =
belng conducted in Long Beach by. several C1ty departments
With the advent of this element, increased coordination w111'

be achieved and additional monitoring will take place ‘
to assure that progress is made - toward meeting the noise _.&
criteria.

Code Enforcement'and Rev151on. 'wheré monitoring shows
that the noise criteria are bezng exceeded or where complaints
indicate that a noise problem exists, enforcement action
should be taken. City ordinance and regulations currently
in effect as well as specific sections of the'proposed'No%se'
Ordinance should be invoked to assure that the objectives and
noise standards contained-herein are met.

Environmeﬂfél‘Impact“Studies. The City should continue
to require environmental impact studies as dictated by State
law, on all projects (private and public) which may have a
significant effect on the environment.

Advocacy. Much of the noise impact on Long Beach results
from action of agencies outside-the control of City government.
In particular, the regulation of aircraft noise is largely .-
pre-émpted by the Federal Government:and the regulation of
traffic noise is largely pre-empted by the State Government.
Therefore, the City should use all of its ‘influence to change
the policies of other levels Qf;government_so as to improve |
the noise environment in Long Beach. |

“LégéT'ACtTdns} The City should initiate 1ega1 proceed-
ings wherever appropr1ate ‘and necessary to protect and enhance
the Noise EnVIronment =




. TABLE 12 |
 ACTION PLAN SUMMARY. TABLE.

Problem NoiseAréa. ~  ‘Potefitial Solution(s).

Surface Transportation V'Mﬁff]ing, souhd barrier walls, -
: ~depressed roadways, speed 1imit
“‘and motor vehicle code enforce-

_ ment: ) -
Air Transportation ; Routing, activity level, and time
" ‘ -of day restrictions.
Water Transportation: ' Engine muffling; harbors and navi-
' - T ~gation code and speed 1imit en-
forcement.
Industrial Sites _Buffer‘zones, operating hours

‘ restrictions,nsoundprdofing,
- . barrier walls. S

Construction Sites "~ Equipment noise limitations, oper-
ating hours restrictions, sound-
proofing, temporary barrier walls.

Commercial Sites = © Buffer zones, operating hours
P e - restrictions, soundproofing. _

Recreational Sites - Buffer zones, operating hours and
% ‘ date restrictions, soundproofing.

Residential Sites - Setbacks, soundproofing, building,
W : . _sound transmission control, and :
* municipal codes enforcement.
Multi-dwelling Sites Setbacks, open space allecation,
‘ : ' walls:and floors. soundproofing,
- sound ‘transmission control,

AmBient Noise .. .." Ut ATLL G the abovel . Lt e

SourCei‘lLdng‘Beach_Rianning.Department §Eéffﬁ
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' Introductlon to Recommendatlons "Adherence to the
pr1nc1p1es and gu1de11nes contawned in. this category should
assure that progress 1is made, wlthln the 11m1t of existing
laws and economic cap§b111t1es of the City, toward achieving
a quieter environment.

During the preparation of the Noise Element a set of

. goals and objectives was developed in an effort to categorize
different problem areas and then better recommend correcﬁjve
measures.” The following categorical recommendations were:
made to achieve the:goa1 and objectives previously set.

‘the Clty

1.1. That the Long Beach- Planning Commission and
the Long-Beach City-Council continue to take
affirmative action to preserve the -

City's quietness and to reduce and control
noise.

1.2. That the Long Beach City Council-adopt this
Noise Element and the po11c1es and act1on .
programs outlined hereTn oL T

2.1. HWhere approprlate,'that zone changes be.
effected to create 1and uses compat1b1e with
the noise environment,

.'3.1‘ Where approprlate,zthat the Cxty redevelop=
meht'process be used to improve.the noise

environment in Long Beach.
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That any deve]opment,‘present or<future, be
considered incompatible with its noise environment

- if any-Of the'Standards‘or criteria listed in

this document are exceeded. The fo11ow1ng p011—
cies sha11 gu1de deve1opment act1on'

4.1. Where 1ncompat1b111ty ex1sts at present
| ' action'shall first be taken to change the
‘ no1se ‘environment.

“:’4.2. MWhere 1ncompat1b1]1ty exists at ptesent , 

and future projections 1nd1catebthat}the'_
noise environment cannot be reducéd to
creége compatibility, every effort shall
be made to change the deve]dpment to
achieve compatibility.

4.3, No future development shall be allowed which
js incompatible with the existing or future
noise environment unless the developer can
show:

a. .The development can reasonably be expected
to be compatible at some time im the near
“future; and -

b. Other factors favoring the development
(social, environmental, for example) out-
weigh. factors against the deVe]opment.

4,4. Ne future development sha11 be allowed which
causes other developments to become o
1ncompat1b1e with-théir .noise: env1ronments,
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Recommendations Related to Noise Reduction and

Control

That noise be controlled and reduced more effec-
rively through the adoption of abatement policies by
various City departments. And that City residents

.be encouraged to adopt "more serene" lifestyles

through an informative campaign geared to expose
the harmful effects of noise. The following noise
control recommendations are also made:

5.1. Increase community awareness of ambient and
noise level exposures throughout the City
and their consequences for zoning, subdivision,
environmental and land use planning decisions.

5.2. Provide a technical noise assessment manual
and supplemental guidance on noise measurement.

5.3. Continue the present cooperation with Federal,
State, and local regulatory agencies when
adopting noise standards; and make all such
standards consistent with Federal.and State
statutory requirements and pre-emptions as
well as Municipal and County ordinances. °.

5.4. Urge the City to deny a building permit if
the adverse environmental impact of noise
to be generated by a proposed project or
received from a noise source outweighs its
anticipated benefits. (Long Beach Municipal
Ordinance Number C-5119, "Denial of Building
Permits on Environmental Grounds").
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5.5. Adopt and enforce a comprehensive noise
ordinance-.

5.6. Urge the C1ty to review the feas1b111ty of
' developing a noise contro] team equlpped
- with al] the necessary 1nstruments and
entrusted with the respons1b111ty of
‘mon1tor1ng n01se comp1a1nts, adv1s1ng and
recommend1ng correct1ve measures, and
enforcing all existing noise laws and -

“regulations.

5.7. Urge the: C1ty to create a noise variance
board to review cases 1nvo1v1ng non-
compliance with the noise control ordinance.

5.8. Urge the City'to enforce more strictly
- existing Motor Vehicle.and Municipal Code
sections related to noise.. ‘

5.9. :Urge the C1ty to. encourage consumers to
‘demand qu1eter and 1ess v1brat1ng appliances

- from manufacturers.‘ . I

Recommendations Related to Transportation Noise

That the City Departments connected with transpor-
tatlon related matters will make fu11 use of the
standards and cr1ter1a out]xned in this element and

‘that the C1ty, as well as the Long Beach Unified
”Schoo1 District, will cont1nue to undertake noise

stud1es and carry out corrective measures such _
as the Sound Barrier Wall Program.
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That the Circulation and Transportation studies’
of the General Plan pay particular attention to
the possibility of restructuring truck routes
and diverting through traffic away from
residential streets.

It is hoped that a combination of several actions
and events will be taken to mitigate noise in Long
Beach. The following enumeration outlines some
specific solutions:

6.1. Encourage privately and federally funded
research in progress which is intended to
reddce-@gt aircraft engine noise emissions.
(As previously mentioned, jet engine .
modifications are being-carried out’infan
"effort to quiet down several types of air-
crafts already in use. The prospect of
quieter engines to be built in the future
is much more promising now than ever before.)

6.2. Support a permanent 55 m.p.h. speed limit
on major travel routes. (Because lower
speeds result in less noise impact on land--
uses adjacent to freeways.) -

The following set of recommendations is
made to suggest new measures or in the case
of existing bo]icies to encourage their
continuation.

6.3.; It is urged that a number of on going studies
and programs related to circulation, traffic
and transportation (such as the Parking
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Management Plan) be completed since they will
undoubtedly improve the vehicular flow
throughout the City and thus reduce vehicular
noise. ‘

6.4. Keep the number of painted pedestfian Cross-
walks down to an essential minimum due to
their tendency to increase stop -and- go traff1c,
and thereby increase noise.

6.5. Continue to synghronige traffic Tights to
improve vehicular flow and reduce unnecessary
stop-and-go traff1c.

6.6. Eva]uate and ana1yze a11 bus and truck routes,
their spat1a1 relat1onsh1ps and proximity to
hoise,eenSitive land uses.

6.7. Lower or raise existing speed 1imits to better
fit ne1ghborhood dr1v1ng cond1t1ons and improve
circulation and safety. '

6.8. Limit by ordinance the use of horns; bells,
- or s1rens,‘used by pr1vate and’ city veh1c]es,
" to emergency situations to eliminate -
part1cu1ar]y annoying noises.

' 6.9. Require that resfdent?ai'projects near free-
" ways be built w1th adequate soundprooflng
considerations. ‘ )

6.10. Encourage the Long Beach Transportation Company
to purchase quieter buses and thus gradually
reduce the noise generated by that particular
type of vehicfe, when such equipment is available.
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6.11.

6.12.

6.13.

6.14.

6.15.

6.16.

Encourage the City to enter into additional
cooperative agreements with the Califronia
Transportation Department (CALTRANS) for the
erection of sound barrier walls to protect
freeway-adjacent residential land uses.

Urge the City to assess all new residential
projects which could be impacted by freeway
noise, taking under consideration the high

noise potential of that environment.

Require that new residential construction ol
adjacent to railroad tracks be soundproofed,
with additional consideration being given to
groundborne vibrations that are transmitted
from railroad tracks to houses.

Urge the City in future purchases of police
helicopters to take aircraft noise output level
into consideration.

Urge that police helicopter training flight
paths continue to be directed away from noise-
sensitive areas. (To minimize disturbance

over the City).

Urge that cruising helicopters operate without
"blade s’lap"4 over noise-sensitive areas, even
though this might .result in decreased speed

or operating efficience (except in emergency
situations).

4A major source of helicopter disturbance caused when=
rotor tips exceed the speed of sound and produce lTocalized

sonic booms.



6.17.

6.18.

6.19.

6.20.

6.21.
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Require that new buildings near the airbért
be made more adequately soundproofed by

the use of noise absorbent materials, special

construction techniques such as double
windows, and air conditioning.

Reserve near-airport sites for warehouses,
factories, 1ight industries and other noise

" insensitive land USes‘thét would confine

and absorb aircraft ‘noise.

Assess carefully all new residential projects
within the Long Beach Airport Noise Impact
Zone, taking under consideration-the high
noise potential of that environment.

Recommend that the Long Beach Police Depart-
ment continue to strictly enforce Section
3410.125 "Designated Truck Routes™ of the
Long Beach Municipal Code to confine through-
truck traffic noise to those designated
routes. o '

Encourage residents to use alternate modes
of transportation, such as bicycling and
mass transit, which will reduce traffic
generafed‘noise throughdut the City.

“Recomméndations,Re]étéd’to Industrial Noise

It is recommended that all industrial related
activities in the City comply with existing sections

"of the Municipal Code and that recent studies be

consulted before establishing standards for“nof?e
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regulation. In cases where noise cannot be
effectively contained, muffled or directed away
from schools, hospitals and housing, it is
recommended that land use planning make a more
advantageous use of existing sound barriers.

It is recommended that new industrial equipment
designed to emit less noise be chosen whenever
possible. More detailed recommendations are:

7.1. Require that engines used in connection
with the drilling of any oil well be .:;
equipped with an effective exhaust muffler.
[Long Beach Municipal Code Section No.
3300.78]:to suppress-their noise level::

7.2. Confine the noise level output of auto-
motive repairs to within buildings intended,
constructed, or drranged for that purpose.
[Long Beach Municipal Code Section No.
9120.10 (c-1)]. . |

7.3. Determine appropriate schedule control for
industrial operations whose noise level
outputs are greater than those recommendéd
herein (see table 11).

7.4. Require that industrial plants' walls be
constructed of sound absorbent materials,
providing a sdhnd barrier for the community;
and that all wall openings be either
muffled or directed away from adjacent
residents.5

5Long Beach Municipal Code Section 9120.10 (c-1) requires
blank walls or stationary windows on commercial or manufac-
turing building sides that adjoin residential lots.



7.5.

7.6.

7.7,

7.8,

7.9.

~7.70.

7.11.
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Requ1re that industrial no1se sources -
that cannot be kept 1ndoors be p]aced

~so as to take advantage of ex1st1ng

sound barr1ers, or directed toward non-
sensitive uses,

Establish Tocal codes and pass zoning

Tdws to prohibit the operation of

excessively noise plants on sites that
are adjacent to Long Beach schools,

hospitals, and housing.

'Require adequate exhaust and intake
mufflers and soundproofed ‘enclosures
to réstrict the noise level output and the

duratwon of no1se exposures generated by

‘heavy construct1on equ1pment.

Recommend that vibration-driven piles be
used where impact pile drivers may cause
an unusual nuisance.

Requ1re the erect1on of ‘temporary sound

barr1ers to reduce the level. of noise
exposure generated by sma11 construct1on
projects. o

EStablﬁ$h n6isé codes setting forth

'perm1ss1b1e noise 1evels for construction

equipment and insuring means for enforcing
these codes. ‘ ‘

Recommend thé repTacement of noise diesel
powered oil pumps with quieter electric
ones as the former become worn out.
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7.12. Consider the establishment of buffer
zones around industrial areas in order
to minimize the noise impact on other
adjacent land uses.

7.13. Grant variances in the form of time
extensions on individual cases where
existing industrial and construction
operations exceed maximum recommended
noise levels set forth in this element

- but where the excessive roise is .

justified.

7.14. Encourage the demolition of structures,
and the excavation and channelization of
projects by use of implosive techm’ques6
rather than by conventional heavy equip-
ment.

7.15. MWarn the City to use OSHA industrial
noise standards with caution since the
standards (indoor) may induce excessive
outdoor noise levels.

8. -Recommend&fions Related te Public Health

The section dealing with the significance of noise
and the public's health has brought into focus the
urgency of noise related matters to the physical

®The use of highly directional.explosives-applied:to
structural foundations or to ground areas which causes a
building to collapse or the ground to be easily dug out
without delay and with minimum-duration noise disturbance.
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and psychological well-being of Long Beach resi-
"dents. The Environmental Health Division of the

Long Beach City Health Department is currently
conducting a program of monitoring and corrective,
advisory service. It is most urgently advised
that the program be continued and/or,be expanded
to fully respond.tp,the‘three; that noise poses

to the public at large. It is further hoped

that the information, standards and graphics
included herein will serve to alert both citizens
and City officials to this fact. More defined

recommendations follow:

8.1. That _the City continue to regulate and
control noise which is injurious to the
public's health or well-being through
the Environmental Health Division of"
the Long Beach City Health Department.

8.2. That the City authorize the Environmental
‘ Health Division of- the City's Health
'Department to issue citations in health
related noise cases which are found to
be in clear violation of existing -
" ordinances, regu]ationsfand‘]aws. '

Recommendations Re]ated to Popu1at1on and Housing

No1se . L . , . —

9.1. It is strongly recommended that a popu]at1on
growth po]1cy be adopted by the City as
suggested in the Popu]at1on and Growth Policy
document of the General Plan. (Any 1ncrease
in popu]at1on can potent1a11y increase the
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Tevel of Noise). Table 7 and 9 show the average -
noise levels generated by a variety of equipment
and appliances used in modern hoﬁes. It is hoped
that this chart will further contribute to increase
a public awareness regarding noise exposures in
homes. Apartment home builders around the country
are paying more attention and investing more money
- to control sound transmission in their projects.
The Long Beach Building Code and the California
Administrative Code7 had adopted legislation that
affects multiple unit dwellings. The portion of
the implementation strategies that deals with
structural modifications already identifies the
necessary alteration to floors, walls, ceilings,
windows, and doors. In addition, a cost estimate
is given to carry out such modifications. To
control ‘and reduce noise in"housing, the Long
Beach Community Development Department is .urged
to take advantage of urban renewal projects as
said projects afford an excellent opportunity to
develop and rehabilitate structures, thus creating
better soundproofed dwel]idgs. More specific
recommendations are: .

9.2. Require some form of damping treatment in -
quieting noise from multi-story apartment
building equipment.

7Long Beach Munic¢ipal Code, Article 8, Section 8100.
101, to 8100.4621, March 1973. California Administrative
Code, Title 25, Article 4, Section 1092 (Noise Insulation

Standards). =



9.

9.

3.

4.

. 9.5.

'9.6.

9.7.

9.

9.

8.

9.
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Require stationary nofSe'generating equip-
ment to be enclosed with sound-absorbing
materials. ”

Place curfew rules on noisy airconditioning
units and noisy mechanical appliances

‘such as washing and drying machines when

such measures will 'not constitute an
infringement upon individual freedom.

Continue on:site‘supervision of party

‘walls and floor-ceiling construction in

multi-dwe]ling structures.

Encourage the ut111zat1on of no1se control
measures in residential proaects such as
res111ent structured wa]]s,‘Increased

mass in walls and f]oors, and inclusion of

‘damping mater1als,‘such as f1ber g1ass,

in part1t1ons.

Help.réduce the impact noise from "the
apartment .above" by encouraging the use
of padding, carpeting, and suspended
ceilings. -

Amend the Long Beach Building Code to

include standards for airborne and impact
noise and vibration control.

Using the Noise Element as a guide, advise
hdmeownefs and apartment dwe]]érs on
reasonable ranges of noise level outputs
generated by household appliances. =
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10.

9.10. Through an information campaign, encourage
the improvement of quietness of homes and
apartments.

9.11. That the City adopt Chapter 35, "Sound
Transmission Control"® of the 1973 Uniform
Building Code. '

9.12. 1Identify physical soundproofing alterations
to structures in order to reduce noise
levels in problem areas.

9.13. Enforce soundp%oofing standards app]icab1e
to all apartment buildings.

—

9.14. Encourage consumers to choose and buy new
appliances that make the least noise thus
letting manufacturers know that this is an
important factor in purchasing habits.

9.15. Urge residents, whenever possible, to avoid
using noisy appliances during periods of
sleep or television viewing.

Recommendations Related to Land Use

Vacant land use planning offers an opportunity for
noise control. Unfortunately, because Long Beach
is almost entirely built up, land use planning for
noise control is feasible primarily when land is
recycled through demolition and redevelopment.

The recommended noise criteria for the various
land uses shown in Table 11 serve as ready
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‘referencé regarding noise exposure and land
use questions. The following additional
recommendations are also made:

10.1. Require that all new industrial
buildings be constructed with outside
wall materials that absorb rather
‘than reflect .noise. .7

10.2. Update the Zoning Ordinance to provide
proper spacing of buildings and thus
leéssen the propagation of noise to
adjacent properties.

10.3. Increase yard area requirements in

' certain zones and introduce yard area

requirements ~in others with the intent
" of' reducing the propagation of noise.

- 10.4. Establish ample yard area requirements

' in R-4 zones to provide.adequate 1ight,

. yentilations emergency access and
noise buffering between adjacent
properties. - ‘ ‘

10.5. Require through the Zoning Ordinance
the provision of essential open space
per dwelling unit ratios in multiple
reSﬁdeﬁtiaTfdéfeTopments.

10.6. Create mutually exclusive zones wherein
only compatible land uses would be

permitted. i , .



160

11.

10.7. Utilize redevelopment projects to realign
the zoning and reduce land use incompati-
bility.

10.8. Study land owned by the City or other

agencies which is considered surplus for
its open space and buffering potential.

: Recommendations Related to Other Elements of the

The development of other General Plan Elements
afford an additional opportunity for the draft-
ing of recommendations related to noise control
and abatement. The following discussion suggests
dual recommendations that ought to be considered
within the context of the subject element.

11.1. Circulation Element. It is recommended
that the transportation portion of this
element analyze in detail existing truck
routes and heavily travelled streets, and
that it develop alternative routes away
from noise-sensitive land uses. It is
also suggestéd that the Transpoftation
Element encourage the creation of alter-
nate modes of travel, such as people
movers; mass transit, and bicycle paths.

11.2. 'Land Use Element. It is strongly recom-
mended that the Land Use Element recognize
noise level/land use relationships as
proposed in the land use acceptability
criteria and the Long Beach Airport Land
Use Compatibility sections of the Noise=
Element.




11.3.°

1.4,

11.5.
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‘Housing Elenent, Since this element deals

‘with the characteristics of the housing

stock, it s recommended that the housing

~goals and recommendations stated in the
. Noise Element serve as inputs in such

areas as soundproofing, and housing
density and location. It is urged that
the City of Long Beach recognize and take
advantage of the‘opportunityvfor improving
the noise environment that renewal and
rehabilitation work have to offer.

Public and Seismic “'islla‘-fé'-ﬁy ‘Elements.

Recognizing these two elements as key

inputs to the Land Use and Transportation
Elements because they define suitable
areas for density and urbanization, it

" 4is recommended that the City adopt

the Public Safety Element proposals

“regarding the physical separation of
‘incompatible land uses. This separation
 oftentimes help in the attenuation of

noise. It is also recommended that the
C1ty adhere to su1tab111ty 1nd1cators draf-

ted in the Se1sm1c Safety EIement which
1dent1fy potent1a1 areas to remain-open OW-
ing to" some geo]og1c hazard These areas,
depend1ng on the1r 1ocat1on, couid act as
no1se attenuators ‘

“Open Space Element. It is recommended

that the areas proposed in the Open

‘Space'E1ement'be‘recognized.as-hagjng

significant noise abatement potential
and that implementation should reflect
the beneficial duality of open areas.
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11.6. Population Element. The City is urged
to follow the recommendations made in
the Population and Growth document
regarding a moderate rate of growth.

11.7. Scenic Highways. The creation of scenic
highways and the preservation and
enhancement of the existing view
corridors offers potential for creating
a psychological effect of calmness and
tranquility. It is, therefore,
recommended that the City landscape and
beautify as many areas as possible to
create this positive psychological effect
of serenity.

11.8. Recreation Element. It is recommended
that recreational facilities and programs
continue to afford a wider opportunity
to all citizens for a pleasureable
escape from noise environments.

11.9. Environmental Management Element. It is
recommended that this element, to which
noise is a basic input, emphasize noise
reduction as an essential consideration
in improving the environment.

11.10. Conservation Element. Some recommenda-
tions made in the Conservation Element
are complementary to the proposals of
the Noise Element. It is recommended that
the proposal be implemented that urges_the
preservation of inland water areas will
insure that those zones will continue to
act as noise buffers in their locations.
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‘Transportation Noise Reductidn Measures

Introduction and Concepts.. This section will
examine briefly some major noise reduction measures. The
f emphasis 1s placed on problems and solutions as they relate
pr1mar11y to surface transportat1on noise since it is from
this source that most urDan noise emanates.

Noise generated by veh1c1es travelling on major
roadways. in Long Beach has a considerable effect on adjacent
land uses... The effect varies with the type and volume
of vehicles, the distance from the highway to inhabi-ted

areas, the type of land use, and the amount of noise origi-
nating in the area8 _as compared to that originating on the
highway. Combinations of these factors can be quite
disagreeable and often intolerable when no1se sensitive
land uses are located immediately. adjacent ‘to a heavily

travelled roadway.

Noise Control Measures

The first and most rational step in noise control is
the recognition and numer1ca1 1dent1f1cat1on of the problem.
This can be done by comparing. the ‘measured noise levels with
the acceptable or recommended levels, which often can be
estimated by using one of the criteria given in Table 11.
The next step is: to find out how this reduction can be
achieved most satisfactorily. A more comprehensive discus-
sion of this problem is not feasible within this element.
because: 1),.the.a1ternate ‘methods are innumerable, and

8Ex13ting ambient noise. : e
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2) technological developments continually afford new methods.
However, a few introductory.statements.on the subject are
well justified and will be made herein. ‘

Alternate Measures. Several alternative methods of
surface transportation noise control are available, each of
which by itself provides only a partial solution to the
total probiem. Consequently, a combination of several
methods may be required to achieve effective noise control.
The general approach to most noise control measures can be
classified in three basic approaches: 1) . Noise reductidn
at the source; 2) Noise reduction in the transmission péth;
and 3) noise reduction at the recéi#er;

Noise Reductfon'at't%ewsource. The most effective noise
reduction measure is one applied at the source. In surface
transportation vehicles, a different type of motor or more
efficient intake and exhaust mufflers afford great reductions.
In other words when modification of a source is attempted,

a decrease in the radiated power is usually the mdst'impor-
tant change that can be made. One of the most common com-
plaints against highway-generated noise is caused by diesel
trucks. In many cases, the complaints continue to flow even
after the erection of a costly and otherwise effective ten-
foot high sound barrier wall. This negative effectis some-
times caused by the design of the muffling system which in
many trucks is located vertically to a height of eleven or
more feet, with the tailpipe exhaust opening at that height.
Obviously, these trucks can render a ten-foot high sound
barrier wall ineffective. When streams of exhaust gases
come out of the top of the vertical tailpipes, they radiate
sound that may be highly directional at high frequentiesQ:
Changing the direction of flow {or in this case lowering
the height of the muffling system) can shift this pattern.
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_ It may be p0551b1e to. d1rect the. exhaust pipe in .such.a way
that nolse in certain d1rect1ons (towards the median
divider, for instance) is considerably reduced

The most d1rect approach to minimizing road-generated
n01se is to reduce the Tegally a]TowabTe noise emission
from motor veh1c1es. Enforcement of the 1973 california
Motor Vehicle Code, Sect1on 23130 shown in Append1x F is:

an examp]e.

In add1t1on to the statutory approach ment1oned above,
techniques can be app11ed in. the Tlocation and des1gn of
highways. to mitigate noise effects on surround1ng areas A
previous section, (“Noise Control for Transporat1on Systems“)
explores the acoust1ca1 potential of road design, suggests

' that highways may be” depressed to- alter the propagation of
noise and outlines some of the”avenues‘avai1ah1e to the
City-in reducing roadway.noTSe; ' T

Noise Reductwon in_‘the TransmTSSTon'Path., The euaila-
ble means.of controlling the transmission path of no1se are
innumerable. - In addition to the discussion on sound reduc-
tion in previous sections, a more spec1f1c treatment w1]1
be made here of the sound barr1er wall approach

The sound attenuation due to a noise barrier. depends
on its distance from both theusource of sound and the
'rece1ver, 'the height of the barrier above a straight 1line
joining- the sound source ‘and the rece1ver, and on the -
frequency spectrum of the sound: ~ the higher the frequency
of the sound the greater the sound attenuation due to a:.

. 9
barvrier.”

9M11ton D Harmel1nk and’ Jerry J "Hajeky “Htghway
Ngfse Controlx Traff1c Eng1neer1ng Magazxne, September,A

1973, Page 48.
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For new freeway construction, the California Department
of Transportation (Caltrans) has outlined its basic criteria
and policies in site Tocation of sound barrier walls in
Circular Letter 72-33 as follows:

Initial Construction. "Except for separate criteria
stated for outside widening on existing freeways, erection
of noise attenuating appurtenarces should be considered in
situations where all of the following conditions usually exist:
1. New freeway construction.

2. Development existing at time of route adoption;-:
(Examples: dwellings, churches, schools,
libraries, and hospitals.)

3. Ambient noise level is 65 dBA or less.

4. Depressed section is not feasible.

5. Anticipated noise radiation would be a problem
(based on maximum noise level source of 86 dBA
at_SO,feet) if corrective measures are not taken.

"Purchase of additional right-of-way to provide a
buffer zone may be considered when it is the most economical
solution to a particular noise problem. Join use of a buf-
fer zone by compatible noise tolerant developments shoul&_be'“
1'nvesi:_1‘gated."]0

For existing roads, "Caltrans” is constructing sound
barrier walls between freeways and adjacent schools as man-

dated by Section 216 of the California Highway Code.l!
Such a project .has been..undertaken at the. Newcomb School

]OState of CLalifornia Department of Transportation,
Project Development Design No, 173, Circular Letter 72-33

May 31, 1972, p.2. s

1 jon 216 stipulates that if the noise level, after
the freea§§t}s completeg, exceeds 51 dBA, the State ;s
required to accomplish a reduction down to that levei.



167

f on the San Gabriel. Freeway (605) at Wardlow Road.
Asound barr1er wal] {s scheduled ta: be comp]eted in ear]y

1975.

ncaltrans" has completed a sound barrier wall between
the Long. Beach. Freeway and White Avenue in Long Beach, north
of Long. Beach Boulevard the proaect resulted from the
widening of the Freeway at that location. The reduct1on in
distance between the roadway and adJacent homes 1n the '
west end caused the noise to. 1ncrease to the level of 78 “dBA.
After the erection of the wal] the fnoise decreased to 66 dBA,
a total reduction of 12 dBA. - I

Prompted By'fheJCOnstructioh of the sound barrier wall
between Long Beach Freeway and White Avenue, the City
Planning Department “donducted & f1e1d survey. early in 1974.
The project was 1nc1uded in the C1t1zen Part1c1pat1on Program
of this element and was exp}a1ned therein. The field survey
and the numerical noise reduction clearly indicate -the
effectiVeness‘df the sound:barrier-wa11 at that location.

Noise Reduct1on Measures at ‘the Rece1ver

Of the three n01se reduction approaches outlined above,
sound reduction measures app11ed at ‘the receiver are the =
least desirable. In cases where" structura] modifications ..
are being app11ed the actual noise reduction achieved is
conditioned to having windows and doors closed.  These
acoust1ca1 ‘modifications are less effective in Long Beach .-
because the C1ty enjoys: a very favorable year=round climate
and weather cond1t1ons wh1ch ‘encourage outdoor 1iving and .
activities and de- emphas1ze the need for artificially con-
trolled environments. A | c
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In another. section of .this. report,. cost estimates of..
acoust1ca1 modifications for noise reduction c1ear1y show the
high cost of soundproofing. In addition to the disadvantages
listed therein, soundproofing sometimes requires some struc-
tural modifications which can be very ekpensive,also.

The three noise reduction measures discussed above
afford both advantages and disadvantages.  In most cases,
application of one or two of the approaches eXp]ained will
mitigate noise levels.” In more serious cases, application
of all three approaches may be the only solution. Noise
control at the source is most desirable while soundproofing
is less costly and more feasible during initial conspfuct%on
than acoustical modifications done to old structures.

e
L

Vehicular Noise Reduction Measures -

As noted preViously, 1imits on noise emission levels
from individual surface vehicles are prescribed in the State
Motor Vehicle Code and this preempts any local control legis-
lation. The State requ1rements are. directed to noise limits
for new vehicles. The worst vehicle noise exposures come
from older cars and trucks with poor muffling. In terms of
controlling the sources of motor vehicle noise, some method
of controlling the muffling condition, along with vehicle
speed limits are the avenues ava11ab1e to the City. -
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Another potential source of local control of motor
~vehicle noise is enforcement of vehlcie speed Timits past
noise sensitive areas. The re]at1onsh1p between vehicle
speeds and noise levels on surface streets and freeways was
shown in a prev1ous sect1on - From the data presented it
is seen that a speed 1ncrease from 35 to 50 mph may add. 5
dBA to the no1se exposure. Conversely, reducing speeds to
25 mph past noise sensitive areas could onTy reduce noise
exposures by 8 10 dBA

In the matter of contro]11ng a1rcraft no1se, the C1ty
has jurisdiction over ground ma1ntenance act1v1t1es where
there should be a. requ1rement for use of jet eng1ne ground
noise suppressors 1n those locat1ons where there is noise
intrusion into the,communxty beyond estab]:shed'11m1ts.

The City has exercised one avenue for c0ntrol]ing
noise/from aircraft overflights by Timiting the hours of
commercial operations.at Long Beach Airport. This has the
~important effect of eliminating any heavily we1ghted n1ght
~operations from the composite noise exposure. Beyond th1s
measure, the City can work with the FAA Air Traff1c Contro]-
~lers and . the airlines to possibly a]ter operatlons‘when a
significant noise probiem is,identified.

Other surface transportation noise Sources maygbem
treated in much the same way; analytically, as motor vehicles.
Trains and rapid transit systems will encounter similar routing
and sound propagation considerations. \

Cat1ons-

This section will present an assessment of the costs of
introducing. no1se reduction treatment into a varietyof
structures .in. areas subject to. excess1ve noise exposure. Four
major structural categories are considered:
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® Single-Family residential
° Multiple-Family residential

° O0ffice structures -

]

Educational féci1ities :

Estimates for costs of structural treatment in multiple-
family residential structures and office buildings were deve-
loped following an appraisal of noise reduction requirements
in various noise'exposure environments and the architectural
and construction constrainté'imposed by these requirements.

It is appropriate to preface a discussion of noise con-
trol in residential structures by noting that there .are costs
other than economic, 1. e.d social costs, which must be con-
sidered when contemp]at1ng structural modifications in a
high noise impact residential area.. These social costs re-
flect the fact that structural noise control treatment will
accomp11sh very little toward a]]ev1at1ng outdoor noise
exposure conditions.

Three studies deemed pertinent tb the determination
of these costs will be considered. The first study was
completed about seven yearé ago for NASA. This study esti-
mated the costs of soundproofing existing single- fam1]y -
residences to be about one per cent of building cost per dB.
of additional noise reduction required up to about 10 dB
additional NR. No discussion of spectral weighting, i.e.,
type of dB units, was prdvideq. Storm windows were estimated
so to be an additional two per cent of the basic costs. It .
was noted that additional noise reductions greater than 10
dB-involved major structural changes and would cost more
than one per cent per additional dB. For new homes, sound-
proofing would again cost about one per cent of basic cost“
”:per dB additional NR. . The addition of central air- .~ "
conditioning, where required, would add another ten per cent
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to. basic building .cost, whereas a minimal air. cinculation
system would cost approximately. oneé per cent. Utilizing
these‘estimates;'an‘approkimete'ooSt“of‘$6,000‘is;required
to provide an additional NR of 10 dB foria $30,000 resi-
dence where air-conditioning is required.
“The'SeCOhd‘study‘was‘performed.forethe:Federa1 Housing
Administration. Three major stages of soundproofing were
discussed;. 5-10 PNdB, 10<15 PNdB, and 15-20 PNdB-additional
NR.figures.. Modifications to achieve 5-10 PNdB additional
NR include: storm windows with 1/4" panes, weatherstripping
on all doors,'and, 1n some cases 1nsta111ng new ce111ngs and
cau1k1ng and sea11ng of any air gaps. The 10-15 PNdB modi-
f1cat10ns 1nc1uded 1nsta11at1on of double w1ndows, separate
storm doors w1th heavy weatherstr1pp1ng in addition to the
other steps as noted above. The 15- 20 PNdB modifications
were exten31ve, 1nc1ud1ng doub]e w1ndows, storm doors w1th
weatherstr1pp1ng or heavy sol1d core doors, 1nsta1]at1on'
of new ce111ngs or gypsum board on ce1]1ng Jo1sts, and br1ck
or concrete veneer on exter1or walls as well as the usual
cau]k1ng and sea11ng of any a1r ‘gaps in the structure. Their
costs were somewhat conservat1ve. $260-$820 for the 5- 10
PNdB. group, $1,600-$2, 400 for the 10-15 PNdB group, ‘and
$3,000-$4,500° for the 15 20 PNdB group, assuming a smal]
residence of 1,000 square feet floor area. Costs of air--
conditioning were extra; the costs estimated to be from
$0. 50- $0.60 per square foot of f]oor area for room units to
$1 20-3%1. 60 per square foot for centra] air- cond1t1on1ng
1nsta11at1ons where new duct work had to be 1nsta11ed

The f1na1 study was performed for the Los Angeles
Department of A1rports. This report a]so cons1ders three

stages of soundproofing, with noise reductions expressed as
reductions in the speech 1nterference 1evels 1ns1de the
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structure.‘ ‘The exact re]at1onsh1p between NR ‘expressed in
dBA units:and- NR«expressed in dB (SIL) units depends on

the incident noise spectrum and the tnansmlssmon Toss charac-
teristics of the structure. "However, for transportation
noise and typical residential construction, a working rela-
tionship is that NR in PNdB units = NR in SIL units, to a
first approximation and with uncertainty of several dB.

This report considered three stages of modifications: those
that producedAa minimum total of 25 dB (SIL) NR, 35 dB (SIL)
" NR, and 45 dB (SIL) or greater NR. For the first stage, -
windows and doors were modified and forced air ventilation
installed if not already in the house. For the second stage,
‘major changes to windows and doors were'?mp]emented as well
as modification of beam céilings in some cases, Stage 3
required modification of the external walls, ceilings, and
floors, forced air ventilation and modification of windows
and exterior doors. These modifications were actually carried
out on a selected number of existing homes. |

The ayerage'costs for these modifications were the

following:
Average Cost Average Cost/Square Foot -
Per : House "~~~ Floor ‘Area '
Stage 1 (25 dB SIL) $ 3,210 . $ 2.10
Stage 2 (35 dB SIL) 4,820 . 3.15
Stage 3 (45 dB SIL) 12,500 - ' 8.20

]251L Speech Interference Level. This is the arithme-
tic average of the frequency octave bands centered at 500,
1000 and 2000 Hz. "It is used as a single number’ measure of
the difficulty in communicating in a no1sy env1ronment
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. Noise. reduction costs. per house were compiled on the

~ _basis of a normalized 1,500-square. foot residence, It
should be noted that these costs are.cons1derab1y higher
than those estimated in the FHA report. For the most part,
one might express more confidence in the estimateS‘provided
in the Los Angeles Department of'Ainbonts‘Study, since house
modifications were Canried'odt‘underﬂthfs pnognam and actual
costs incurred were reported, However, an ‘examination of
'the report revea1s that, under certa1n of the Stage 1
residence mod1f1cat1on programs, construction work beyond
that requ1red for noise control was performed Thus, the
average costs reported for these Stage 1 modifications

are probably 1nf1ated In a 1arge =scale noise-proofing
project, as noted 1nmthe report, it should be- possxb!e to-
reduce a]l the above costs by 10 20 per cent e

Very 11tt1e work has been done to assess the costs
involved in the soundproofing of apartments. Consequent1y,
it was necessary to develop some estwmates for these costs
based on ‘experience with noise contro1 requ1rements. The
~greatest factor limiting structural noise reduction (for
NR values up to ‘about 35 dBA) is the combination of inadequate
doors and windows. In some cases, wall construction will '
also 1imit NR, especially stucco construction with poor.low
frequency attenuation. For any area where from 35-40 dBA
NR is required, it will be necessary to sound-treat exposed
exterior walls.. A final factor is the type of vent11at1on
Since doors and windows must be closed at all times if maxi-
mum NR values are to be achieved, at least a minimal ventila-
tion system will be required. Any air intake for either
this minimal system or for a more elaborate air- cond1t1on1ng
system should also be sound treated,
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Extra. coStS'to'be'added'tO'ndrmal new .construction fig-
ures.are estxmated beTow, assuming .that we wish to ach1eve
from 35-40 dBA total NR:

° Acoustical window systems

(double glazing or com- $4 .per square foot
mercial system)

° Sound-retardant (non-'

sliding) doors $150-200 per opening

° External wall treatment $2 per square foot for
for exposed exterior
| wall
° Air- cond1t1on1ng inTet 5]50 per square foot
duct opening

Normal sliding glass doors, such as are often found in
apartments, must be e11m1nated entirely or replaced by a double
sliding glass door. The estimated cost of this is from $250-

$300 per door.

Normal construction for modern multi-story office
buildings will yield slightly better noise reduction figures
than single-or multi-family residenfiai structures. Normal
window construction will again, however, limit the maximum
NR to between 25 and 30 dBA. Maximum NR can be increased to
between 35 and 40 dBA by installation of a suitable commercial
window system. Again, an estimate of the additional neﬁ-ton-
struction costs is $4.00 per square foot of external glass
area. Other noise reduction steps may have to be.taken in
some instances (such as sound treatment of ventilation open-
ings) with costs equivalent to those previously indicated.
Depending upon the building size and configuration, including
the extent to which the external portion of the building is
~glass, an estimate of the cost to be added to new construction
figures is from $1.25 to $2,1O per square foot of floor space,.

" It is estimated that soundproofing can be provided for
schoolrooms so that adequate speech communication can be
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carried out 1in areaswhereexterna] noise. 1evels approach and
in some cases, exceed 85 dBA. Soundprooflng for these struc-
tures must be performed very. careful]y, however,. since the
ability to understand speech is quite important. Estimates
indicate the costs of noise control to be an average of
$8,000 per treated room. . These costs are for modification

of existing structures, The costs of prov1d1ng this amount
.of noise reduction in new structures will be:less.

 Updating ‘the Woise Flenent

‘ The Advanced Planning Division of the City Plapning
Department will prepare an annual report, to be completed
by October 1st of eath'year. The report wil]‘update the
‘Noise Element by stat1ng progress which has taken place
vtowards contro111ng and abating noise. The report will
contain at least, the following: ‘

1) Code enfdrcement actions which have taken piace‘
durlng the year.‘ '

25' Code rev1s1ons wh1ch have taken place dur1ng
the year.

3) A Tist of Env1ronmenta1 Impact Reports conta1n1ng
noise related statements and the action taken..

4) "'The results of advocacy at all levels of government
in terms of new 1aws, regu]at1ons, ordinances,
or po11c1es which- were adopted dur1ng the" year,
and affect the City environment. The report will
also conta1n, where app11cab1e, proposa]s for
changing the fol]oW1ng. " '

a. Numerica1 noise‘standards.

b. Monitoring procedures <
c. Any of the codes re]ated to noise control,
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d. 'Noiseuenfdngment.pnocedures..
e{”'EnVironmentaﬂ Tmpact Studies.
£l :AdVOcaCy'prpgrams."
~g. Specific action prpgram;

h. Other relevant policies
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State guidelines for the preparation of General Plan
Noise Elements are presented below, verbatim:
1. “AUTHORITY
Government Code Section 65302(g) requires a noise element
of all city and county general plans, as follows:

A noise element in quantitative, numerical terms, show-
ing contours of present and projected noise levels
associated with all existing and proposed major trans-
portation elements. These include but are not limited
to the following:

(1) Highways and freeways
(2) Ground rapid transit systems

(3) Ground facilities associated with all airports
operating under a permit.from the State Depart-
ment of Aeronautics.

These noise contours may be expressed in any standard
acoustical scale which includes both the magnitude

to noise and frequency of its .occurrence. The recom-
mended scale is sound level A, as measured with A-weight-
ing network of a standard sound level meter, with cor-
rections added for the time.duration per event and the
total number of events per 24-hour period.

Noise contours shall be shown in minimum increments of
five decibels and shall be continued down to 65 db(A).
For regions involving hospitals, rest homes, long-term
medical or mental care, or outdoor recreational areas,

.u,u]Cbﬁncil}bhHIntéﬁgbyeﬁnmehiaﬂ7Re1§t1bﬂéi5jeﬁfdeTiﬁés'fok?+
Local ‘General Plans. . Sacramenta, California, State of
California,-September 20, 1973, pp. IV, 29, 30, 37, and 32.

o177
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Conclusions regarding appropriate site or .route selection .31-
ternatives or npise;fmgact upon compatible Jand uses shall be
included in the general plan, °

The state, local, or private agency responsible for the con-
struction or maintenance.of such transportation facilities
shall provide to the Tocal agency producing the general plan,
a statement of the present and projected .noise levels of the
facility, and any information that was used in .the development
of such Tevels. '

2. THE 'SCOPE AND NATURE OF THE NOISE ELEMENT

A. A statemEnt of general policy indicating the local
Jjurisdiction's general intentions régarding noise and

noise sources in the community. -

B. Desired maximum noise levels by land use categories.

—

C. Standards and criéeria for noise emissions from trans-
portation facilities. (It should be noted that con-
trol of some noise sources has been pre-empted by
State and Federal governments}).

D. Standards and criteria for compatible noise levels for
local 'fixed-point' noise sources.

E. Guide to implementation.

F. Appendix describing methodology of preparation and
sources of data.

3. 'METHODOLOGY

A. Preliminary identification of problem noise areas.

B. Toilect data on ekisting and proposed transportation
noise. sources. Such transportation noise data is to
be'provided'byTthe‘agenCylcohétﬁucting.and operating

. the! facilities. 'Such data may be expressed in the
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acoustical sca]e.reCGMmendédbin‘SectionﬁﬁSBDZ(Q),

. ar any. proféésibha11y“accéptab}é‘acoustTcal"Sca1e'

used .con§istently throughout the preparat1on of
the nolse e1ement ‘ ‘

 Collect data on general noise51ev§13Lthrbyghout the
" community related to types of use. "In collecting

data, the differences among kinds of noises should
be recognized. “The 1mpact of no1se on the individual
varies with its frequency,:p1tch,,durat1on and cyclic

" consistency; the presence of masking noises.in the

environment; and the sound's familiarity. ~7:

"Review information from published sources. regarding

effects of noise on peop]e s activities, hea]th and
we]] be1ng - o

‘Estab11sh committeés. or other procedures for develop-

ing citizen input and awareness of problems, issues
and opportun1t1es

Survey noise control regulations from other juris-
dictions giving spec1a1 attention to regulations
from Jur1sd1ct1ons w1th chacteristics s1m11ar to
the 1oca1 commun1ty. )

Formulate general policy statements responsive to
Tocal issues and problems.

Prepare standards and criteria relating noise levels
to types of use and environmental factors.

"Set measureable goals for the reduction of noise fin
‘problem areas. i
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4, DEFINITION OF TERMS

‘SoUﬁd'Tntenéftyar,A.mea3uregbflthe'10udness,of sound;

" 'Noise contour:: A line on passing through points where

the same sound intensity level prevails.
Contours form bands of varying width
emanating from a noise source.

" Decibelr ‘ A unit for measuring the relative

loudness of sounds detectable by the
human ear.

5. RELATIONSHIP- OF THE NOISE ELEMENT -

A.

To ‘other eTements:

The noise element:is related most clearly to the cir-
culation, Tand use and housing elements, since it
provides noise level standards related to the com-
patibi]ity of land use, of which residential use

will be a highly important component. Noise level
standards thus can be the decisive factor in locating
transportation facilities (or their design) in rela-
tion to eXisting or planned 1and use. Consideration
should be given to the adverse effects of noise on
activities taking place both in the out-of-doors-and.
in structures not insulated against sound. The noise
element is also closely related to the open space
element since noise can adversely affect the enjoyment
of quiet pursuits in open space. Conversely, apen
space can be employed to buffer noise sources from
sensitive uses through distance and extensive tree
planting.
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Social: 'Excessive noise. 1s socially disruptive, and

‘may bel physically and psychologically damaging.

Economic: EiceSsive‘hoiSe'adverSely,affécts property
values and levels of productivity. "In. the past the

" costs of excessive noise from transportation facili-
‘ties have been passed on to those in the vicinity

rather than befhg bprne by the producer of the noise.

'To other agencies::

The law requires state, local.or private agencies
responsibie for the construction and maintenance of
major trahsﬁgrtétidn faCiWitfes,’provide present and
projected noise levels for their facilities. This
includes (but is not limited to): B
State Department;qf{Transpoftation
Regional Transit Authorities
‘dea1‘Pub1ic Works Departments
Rapid Transit‘DjStriéts
Afnport‘Grqdnd‘Faci1itigsr'
Pfivate Air Carrfers  "‘ U
Private Frejght'Carriers o
qulfoéd1€ompanies;

6. ‘IMPtEMENTATION

A.

. Tevel to type of use and situation,

Noise ordinances and regulations.  The zoning ordi-..
nance may be utilized since it can vary .levels-of
permissable noise by zoning district-relating noise
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‘Maintain.diason with transportation agencies regarding

reduction in ndise from. existing fac{lities and con-
trol of noise through design and location and .new
facilities, -

‘Revise other elements of general plan as appropriate

to give recognition t0‘noise'Tev§I/1and use relation-
ships and other relevant matters. "Revise circula-
tion element to divert through traffic from residen-
tial streets. ' '

‘Revise building code to reduce noise transmission. in

or from building and provide for additional sound
insulating in high noise areas.

sy

Liaison with'heaith departments in the preparation of
standards and ordinances and for assistance in on-site
measurements of noise level.

Construct sound barriers, particularly surrounding
noise intolerant areas such as between residential

areas and freeways.
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 Were you d1sturbed more by°

APPENDIX B ) | ) 183

NOISE REDUCTION SURVEY - PERCENTAGES

A noise barrier between your neighborhood and the Long Beach Freeway has just beer
erected by the-State Department of Transportation. Your answers to the foﬂowmg
questions will help the City measure the effectiveness of the barrier.

Length of residence? years. Age bracket? Less than 21 years [ 21 29 yrs. {0 8%

30-39 yrs. [18% 40-49 yrs. [J20% More than 50 yrs.-[166% .

Would you please indicate how the freeway noise prior to construction of the sound
barrier affected your 1ife style? (Please choose as many of the-following:that
pertain to your situatioo.)

Interfered with speech . [329% - Interfered with re’laxation 352

Made sleeping difficult [160%  Interfered with television, etc. [345%
Interfered with sense of privacy [J29% - Curtailed outdoor enjoyment [J45%
Made tense, irritable O 25% ~ No adverse effect . [O25%

Other (Please explain)

If adversely affected by the noise: Was the noise worse du‘r‘ing"t“he night or
day hours? ~. Night [032% Day[d16% . No Difference (J41% -

During which season or seasons were you disturbed the most? (P1 ease"ehoose as
many of the following that pertain to your.situation. ) ; o

 Winter [ 8% .Spring [329% Summer[1%0%. Fall[J20% No D}fference,[:jéls% ' ‘ -
Did any special weather conditions make the no1se more notlceab'l e? Yes[_ No O

16%  32%

Low, roarmg sounds[366% thh screechmg soundsDTG% 0 D1fference]:nz%

What measures, if any, did you take to reduce freeway noise interference prior
to the erection of the sound barrier? (P]ease choose as many of the foﬂowmg
that pertain to your situation?)

'Comp'iamed to government agencies [18% Keep windows c'losed o B’Q% )
Soundproofed home _ O Stayed indoors most of the time EM]%
Air conditioned home - [329% _QOther (please explain) -
None ‘ - 016%

If complained to government agencies, which one or ones did you contact?

" Which type of noise from vehicles disturbs you the most? : - _ =

Have you- not1ced any reduction in freeway noise after the completion of the
sound barrier?: Yes O 87%  No O 12%

If yes, would you indicate what effect the reduction of noise has had in/fon your
home 1ife style? A

Sleep better 0 58% Enjoy television more : ‘[132%

Speech is easier 0 29% . Keep air conditioner off, wmdows open [129%
~ More relaxed 0 41% Enjoy outdoors more : [J50%

More sense of privacy [0 32% Other (p't ease expla‘m)

None .0 12% ‘

oo

Tire tread noise [070% Blowing horns 08z
Exhaust noise from vehicle mufflers [J50% Other, (please exp]am) '

Which type of vehicle disturbs you the most? Motorcycle O3 25% Bus [ 4%
Automobile [ 16% Diesel Truck [J87% Emergency [116% i

What other noises if any, still continue to annoy you at the present time?
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TABLE 13

NOISE BARRIER WALL SURVEY RESPONSES
(Before Construction)

Question and Mulitiple Choices Yes | No Comments
1. Does Any Special Weather
Condition Make the Noise
More Noticeable? 4 9 11-Not Noticed
2. Did You Take Any Measures to
Reduce or Eliminate Noise?
a) Complained to Government
Agency 2 22
b) Soundproofed Home - -- -
¢) Air-Conditioned Home 7 17
d) Kept Windows Closed 19 5
e) Stayed Indoors 10 |14
(After Construction)
1. Have You Noted Any Reduction
in Noise Since the Sound
‘Barrier Completion? 21 3 See Figure 27
2. If Yes, What Effect has the
Noise Reduction had on your
Home Lifestyle?(]
a) Speech is Easier 7
b) Sleep is Better 14
c) More Sense of Privacy 9 .
d) More Relaxed 10 -
e) More Enjoyment of Television | 9
f) Keep Air-Conditioner Off,
Windows Open ’
g) More Outdoors Enjoyment 12

(1)This distribution does not total twenty-four becagse
several respondents either chose not to check all the multiple

choices offered or checked more than one choice.

Source: Llong Beach City Planning Department, Research_
at Long Beach Freeway and Long Beach Boulevard, February 1974.
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' - TABLE 14

NOISE. BARRIER WALL _SURVEY:
" (Comparison ‘of 24 Responses Before and. After Sound Barrler Erectlon)

~ Before -Affer

Question. and-Myltiple Chotces: - | ¥es: Mo | vas ns |Other Explanation

1. 'How Does Freeway Noise Affect You? .

A. ‘Interfered with Speech?’ 7 7

B: Made Sleeping Difficult? 17 14 )

. Interfered with Sense of Privacy? 7 2N B

D. Made Tense, Irritable?’ 6 10 '

E. Interfered with Relaxation? - 13 10

F. Interfered with'TeIevisiohz 1 1. , 9

G. Curtailed Outdoor Enjoyment? 11 12

H. No Adverse Effect? 6 S 21 No Resbonse‘(3).

I. Keep Air Conditioner Off, . o ‘ .:

Windows Open?.... . S b a7 ] No. Response (3).

2. Which Vehicle Type Noise Disturbs You

Most? ,

A. Tire Tread?. | YA 1

B. Exhaust from Mufflers? - 12 1

C. Blowing Horns? 2 1 -

D. Automobile? | '

E. Diesel Truck? 21. 3

F. Motorcyc?e? e 1
2 G, 'Emergency Vehlcle‘? é -

M. . Bus?: - T
3;}ftohsideréd:Moving(nué;totﬂqise?' Seqmn | e " NJASS

U)'i‘ﬁls distribution does not total- twenty-four because several respondents elthgr
chose not to. check all the muTtlple cholces offered or checked more . than one- choice,

Source: Long Beach City Planning. Bepartment Research at Long Beach Freeway
.nd Long Beach Boulevard, February 1974

P
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CTABLE 15 .
NOISE BARRIER WALL SURVEY
" (Sensitiyity to. Types of Noise)

Quéstiﬁnnand Mﬂ]tiple'ChdiceSf“'“ : f‘_* ".f‘Reépodses
5. What Type of Noise Disturbs You Most?
A. Low Roaring Sounds ° ) . S 16
B. 'High Screeching Sounds * | B 4
oL NEDIRfEReREE. . it A

Sty

_ ,SoUnCeE'_Ldng,Béabh’Citnylaﬁﬁing Departmeﬁi, ReSearéh
at Long Beach Freeway and Long Béath”Bdn}eVard; February 1974.
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APPENDIX D

pottey Sitasires -

The City of Loﬁg Beach wishes to Timit the intrusion
of noise into human activities in the community. Protecting
the health and welfare of residents, workers and visitors
with respect to high 1eve1'noise'6§posures'in the City is,
of course, a high priority issue.

Beyond this, he amenities of maintaining relatively
quiet neighborhoods within the City have a wide appeal.
Unfortunately, many communities have, in the past, subverted
rational objectives of some vested interests in an attempt
to achieve a maximum degree of noise control. This has
brought about conflict between legitimate noise producing
interests and those advocating immediate adoption of restric-
tive noise criteria. As a result, some form of transitional
'po1icy should be articulated as a bridge to longer range

noise control regulations.

The concept of such transitional noise control policies
embodies a phased reduction of noise source characteristics
within the 1imits of available technology and rational econo-
mic constriints. Virtually all noise producing activities
in the City represent examples of the need for a transitional
pragram for noise'cohtrol'"‘Roadways, industry and commercial
activities have developed and expanded .in. Long Beach to the
point that extenSIVe Tand areas are currently subject to
undesirable noise exposures Adoption of contemporary -

' qu1de11nes for’ noise envxronments app11cab1e to new . -~
: S T {e1” Lo



192
construction and redevelopment shows. an immediate and clear
conflict in this area. Accordingiy, it is recommended that
the City adopt noise control ‘legisTation which attempts to
reconcile the requirements for a noise environment acceptable
to the general population and the need to maintain the econo-
mic stability of Long Beach.

Preparation of legislative guidelines for the identi-
fication and contral of noise in communities has emerged as
a high priority item as.a result -of ‘expanding mechanization
in contemporary society. Historically, noise intrusion has
been covered by legislation in the areas of "disturbing ‘the
peace” or "public nuisance." _Neither of these categories
has proved to be part1cu1ar1y useful in controlllng the
increase in noise levels in mun1c1pa11t1es in the. Un1ted }
States. In reviewing the lack of success 1in arrest1ng the
1ncrease in no1se intrusion in urban areas,'1t appears that
the 1mp1ementat1on and enforcement phases_ of noise contro]
legislation are the weak links in the process Accord1ng1y,
increased effort shou]d be devoted to these funct1ons 1n
the course of draft1ng mean1ngfu1 1eg1s]atlon.

It is possible to set approx1mate Timits of acceptabz-fﬁ
1ity on noise in the community. Experience with the tole= -
rance 11m1ts for noise for a variety of land uses and contextua]
cond1t1ons has led to the 1dent1f1cat1on of desirable criteria
in this area. However, it is important to note that any such
criteria must also be 1mp1emented and enforced 1f they are to
be effective. In order to be 1mp1emented they must be .
acceptab]e to a varlety of spec1a1 1nterest groups In order
to be enforced, the 1eglslat1on must be based on accurate
technlcal data which will be supportab]e in the courts.

The most'effectlve“approachJto;estab11sh1ng'regulatory~1i3?ts
on noise is to separate land use noise criteria from limits
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on no1se emlsslon from manufactured productstr The.eoncept of
HOISE crlterla for Iand use, I Y- resldentlal commerCIal

or 1ndustr1a1 ha's proved more: effectlve than attemptlng to
zone: an urban area for nolse.

Most nolse producing manufactured products are inhe-
rently portab]e and may best bel regu]ated by sett1ng 11m1ts
on the noise output of the device as manufactured. Such reg-
ulation by the Federa] government is an 1mmed1ate possibility.
Local legislation should emp?oy compatlble criteria where
in terms of acceptab]e noise Tevels for. the wide range of
Tand uses extant in the community, :

For those land deve]opment or redevelopment projects
requiring Federal financing, at least two specific guidelines
have been formulated.. First, the U. S. Department of Housing
and Urban Development has issued noise standards for projects
involving DHUD funds. A second Federal control is imposed
by the Federal Highway Act of 1970 which requires compatibility
between highways and different land uses. In addition to
these specific standards, the National Environmental Policy
Act requires the preparation of environmental impact state-
ments on proposals for legisiation and Federal projects
affecting the quality of the human environment. -

"As noted previously, there is a useful distinction to
be drawn between land use noise criteria and 11m1ts on noise
emlss1on from manufactured products.' The Federal Noise Con-
trol Act of 1972 defines n01se standards for equlpment manu-
factured'after 1 Ju]y 1973, Any ordinance governlng equlpment
noise whlch may be adopted by the Clty should be in agree-
ment with these proposed Federa] Standards, Recognlzlng the
practlcal time limitations ‘associated with the promulgatlon
of a nolse ordlnance 1eve1 at the Tocal 1eve1 some lﬁterlm
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made]l ord.in.a,nce'...'fop.‘.\.-no‘i”'s*e‘ abatement. and .control.is. presented
in. the following sectidn,. ' "



APPENDIX E-

The model noise ordinance prepared by the Quiet City
Committee, Los Angeles County Division of the League of
California Cities is presented below, verbatim.

Sec. 100,00 Declaration of Policy

This section should contain a declared intent
to achieve a noise environment conducive to
residential -and heckéationa1'activitiés in
accordance with the regulatory powers of the
City. While the health and welfare of the
community should form a basis for the legisla-

tion, existing industrial and commercial
interests must be considered concurrently.

Sec. 100.01 Definition of Legal and Technical
Terminology

........

(a) Ambient Noise. "Ambient noise" is the_ all-

encompassing noise associated with a given environ-
" ment, being usually a composite of sounds from

many sources near and far. For the purpose of

this ordinance, ambient noise level is the Tlevel

obtained when the noise level is .averaged over

a period of at least 15 minutes without inclusion

of noise'from'océaSTOnal or occasional and trans-

ient sources, at the location and time of day

near that at which a .comparison.is to be made.

195
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(b)."Decibel, ‘ (dB). .shall mean a unit. of :level
which derotes the ratio between two (2) quanti-
tiesﬂwﬂibh“areAproportionai.td”préSSuve;.the
numben of decTBETS‘corresponding to. the ratio of
two (2) pressures 19 twenty (20) times the
logar1thm to the base (10) of this ratio.

(c) Emergency'Work "Emergency Nork" shall
mean work made necessary to restore property

to a safe condition following a pub11c calamity
or work required to protect persons or property
from an imminent. exposuve to danger or work by
-private or pub]1c ut111t1es when restor1ng
utility sernyice. ’

(d)v Mdtdr‘Veh1c1es. “uMgtor vehicles" shall
include, but not beulimited to, automobiles,
trucks, motorcycles, minibikes and go-carts.

- (e) Person. “Peésén”*Sha11‘mean a person, firm,
association,_co-partnership, joint venture,
corporatiOn,\or“dﬁj”gntity, private or public
in nature.

(f) Octave Band Noise. Ana]yzer..:"Octave band
noise analyzer" shall mean an instrument for
measurement of sound levels in octave frequency
bands which Satisfies.the“pertinént requirements
for-ClaSS»II,Octéyé Band Analyzers. of the American
“National Standard. Specifications for Octave,
Half-Octave, and Third-Octave Band Filters,
$1.11~1966 or the most .recent revision thereof.




(g)

(h)

(1)
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‘demmechaT'Purpose,,'"CommérCial_Purpose“
shall mean and .include the use, operation, or
" maintenance ‘of ‘any. sound amplifying equipment

for the purpose of advertising any business,

~or~any;ggods;“prfany.serVices; or for the
purpose of attracting .the attention of the

public to, or advertising for, or soliciting
patronage or customers to or for any performance,
show, entertainment, exhibition, or event, or

for the'pqrpose of demonstrating such sound

equipment, 2L

'NdﬂddmmerCTaT‘PUﬁpOSe. "“Noncommercial purpose"

shall mean the use, -operation, or maintenance

of any sound equipment for other than a "com-
mercial purpose." "Non-commercial purpose®
shall mean and include, but shall not be Timited
to, philanthropic, political, patriotic, and
charitable purposes.

'Sound'AmpTTfy1ng Equfpment "Sound amplifying

equipment" shall mean any machine or device for
the amp]1f1cat1on of the human voice, music or
any other sound, but shall not include:

1. Automobile radios, stereo players or
television receivers when used aﬁd'hEékd

.on]y by the occupants of - the vehlcle in.

which the same is-installed.

2. Radie, stereo, phonggraphaand&televisjéh:7
receiving sets. used in any house or apartment.
within. any: res1dent1al.zone or within, 500 o
feet thereof~ ' =
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(3)

(k)

3;.'Narning.deYiCESLonfemErgéncyﬂvehib]ES; o

"Hdﬁns or bthek'wa%ning deiiéeS'authbrized

purposes.

'SdUﬂdeéﬁé1;""SoUnd“LeVEl“ (noise 1eve1); in

decibels (dB) is the sound measured with the

"A" weighting and slow response: by a sound level
meter, except for impulsive or-rapidly varying
sounds,'the'fast responsé'Shallfbe’USéd.

'Sound’LéveT‘Meter. “ugound level meter® shall

mean..an 1nstrument 1nc1ud1ng a m1crophone, an
amplifier,.:an output meter, and "A" frequency
weighting network for the measurement of sound
levels which satisfies the pertinent requirements
for Typé S2A meters in American Standard Speci-

. fications for sound level meters S1.4-1971 or

(1)

(m)

the most recent revision thereodf.

'SdundTTruék: “Sound truck" shall mean any
motor vehicle; or any other vehicle regardless

of motive power, whether in motion or stationary,

which carries; is equipped with, or which-has
mounted thereon, or attached thereto any sound’
amp11fy1ng equlpment

‘SUppTémeﬁfaFy'Deffﬁftfdﬂs'of’TeéthcaT‘Terms

Deflnltlons of technical terms not deflned

.,hereln shall be .obtained from American Standard
Acoustical Terminalogy S1-~1~1971 or any revised
~verston thereof. ' ’
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Sec, 100,02 Specifications for: Conductlng Sound
Measurements. .
(al . Any sound Tevel measurement made pursuant to
the provisians Dfﬁthi§ﬂcﬁépter‘§ha11 be measured
with a sound  Tevel meter using tﬁe'“A"4weighting
and response as indicated 'in Sec. 100.01 (j) of
this article,

(b) Where ‘the sound alleged to be offending is
of a type of character set forth below, the
following Values‘gha11'be'addetho the sound
level measurement.of the offending noise. -

1. Except for noise emanating from any
electrical transfdrmer'dr.gas metering and
pressure control equipment ekisting and
installed prior to the effective date of
this ordinance, any steady tone with aud-
ible fundamental or overtones above 200 .Hz. +5

2. Repeated impulsive noise. +5

3. Noise occurring more than 5 but less
than 15 minutes per hour,. . -5

4. Noise occurring more than 1 but
Tess than 5 minutes per hour.’ -10

-5, No1se'occur1ng less than 1 minute
per hour, : -20

(c) . For those caSes'wheré an Objéctionable noise
is. clearly aud1b1e, but. where the level of amb1ent
noise does not’ perm1t d1rect quant1t1ve sound,
Tevel p measurements of the objectionable. no1se,
sound measurements may be performed ut11121ng an
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Octave: Band .Sound. Analyzer to. determine Ssound.

. Teyel "A™M Timits as indicatedlinuthe.tabIE‘be1ow.
This. tafile is used to. convert :the sound pressure
1eve] meter readlngs in: dB for each band to SPL

- in'dB (A) for each band,

"0CTAVE~Bgﬂan0;§E;yquE§;&qkégsédﬁbr&é
' TO.'SOUND LEVEL “*A™ VALUES

Sound Octave Band Sound Pressure Leve] dB re ,0002 dyne/cm2

Level ...: Octave .Band Center. Frequency in.Hz.. ..
“g" 31,5 63125 - 250 500" 1000 - :2000 4000 ' ‘8000 :
35 58 50 42 /35 °32. 29. 26 .23 20
40 6T 54 -46. 40 37 34 ‘31 28 .25
45 64 58 51 45 427 °39. 36 33 30
50 67 67 55 50 47 44. 41 38 35
55 70 65 60 55 52 49 46 43. 40 v
60 73 68 64 60 57. 54 51 48 45
65 76 72 68 65 62 59 .56 53 50
70 79 76 73 70 67 64 61 58 55

75

84 81 78 75 72 69 66 63" 60

Sec. 100.03 Refereﬁce’Ambient Noise Level

Where the ambient noise level is Tess than desig-
nated in this section the respective presumed ambient
noise level in this section shall be deemed to be

the minimum ambient noise level for purposes of this
chapter,. ' "

At the boundary line betWeéh'two‘zdnes,'fhe presumed
ambient noise 1eve1 of: the qu1eter zone .shall be
used, © N :
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Sec, . 100,04 ¥iolations;.. Misdemeanors,

Any person yiolating any of .the provisions of this
chapter shall be deemed guilty of a misdemeanor and
upon conv1ct10n thereof, sﬁaT! be f1ned in an amount

not exceedlﬂg e o - or be
1mpr131oned in the'City;qr County Jail for a period
not exceeding _ y Or by both

such fine and imprisionment.

Each day such violation is committed or permitted
to continue shall constitute a separate offense and
shall be punishable as such..’ '

Sec., 100,05 -Violations: Additional Remedies.

As an additional remedy, the operation or maintenance
of any device, instrument, vehicle or machinery in
violation of any provision of this chapter, which
operation or maintenance cause discomfort or annoy-
ance to reasonable persons of normal sensitiveness
or which endangers thé'tomfoft,5repose, health, or
peace of residents in the area, shall be deemed and
is declared to be, a pubtlic nuisance and may be
subject to abatement summarily by a restraining.
order or injunction issued by a court of competent
jurisdiction,

Sec, 100.06; Severability of Ordinance Provisions

If any provision, clause, sentence, or paragraph

of this chapter or the application thereof to any
person or circumstances, shall be“held‘invalid,

such invalidity shall not effect the other provisions
or applications of'theiprovisionSJufﬁthishchfpter
which can be given. without the invalid provisions or
application and, to this end, the provisions of this
chapter are hereby decliared to be severable.



202

" 'SPECIFIC NOISE. SOURCES. |

Seb, 1&] 01 Radios, Telev1s1on Sets,” and S1m11ar
Dev1ce3'

(a) It $hall be unlawful for any person within any
residential zone of the City or within 500 feet there-
of, to use or operate any radio nece?VTng set, musical
_Instrument, phonograph te1ev1s1on set, or other
machine or device for the produc1ng or reproduc1ng
of sound, between the hours of 10: 00 p.m. of one day
and 7:00.a.m. of the f0110w1ng day in such a manner .
as to disturb the. peace, qu1et, and comfort of ne1gh-
bor1ng residents or any reasonable person of normal
sensitiveness residing in theiarea.

(b) Any_nofée;]eve}"exceeding the ambient base
level at the'property line of any property or, if
a condominium or apartment house,'w1th1n any adjoin-
ing apartment by more than five (5) decibels shall
be a v1o]at1on of the prov1s1ons of th1s section.

Sec; "101.02 .Air-Conditioning; Refr1gerat1on, Heating
Pumping, Filtering Equipment

~{a) It.-shal] be unlawful for any person, w1th1n .any
residential zone of the City, or within 500 feet = .-
.thereof, to operate any airaconditﬁoning, refrjgena-
tion or heating equipment for any residence or other
-structure, or to 0pepate any pumping, filtering or
heating-equipment for any peol or reseryoir in such

-3 manner as. to: create any noise whlch could cause the
noise Tevel at the pnopenty 1ine of any re31dent1a1
propenty or if. a .condominium or apartment house,
within. any adjoining apartment. to ‘exceed the ambient
noise level by more than five (5} dec1be1s.
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(a) . The'hoiSe‘?evéT'created'by’equipment installed
pr1or to. the effectlve date of .this ordinance may
exceed the presumed amhlent ‘noise leyels by eight
(8) decibels for a period not ‘exceeding two years

. from the effective date of .this ordinance.

{e) . This section shall not be applicable to
'emergenty'work,;as defined in Sec. 100.01 (c)

of this chapter, or to periodic maintenance or
testing of such equipment reasonably néceSsary )
to maintain such equipment in good work1ng order

Sec.A 101 03 ‘Construction No1se

(a) Between the hours of 9:00 p m. and 7: 00 a.m.
of the f0110w1ng day, noise due‘to construction

or repair work of any kind upon, or excavation for
any building or structure shall be regulated or
prohibited as provided by Sections of this code.

(b) Between 7:00 p.m. and 9:00 a.m. of any day,

in any residence of the City or within 500 feet
thereof; no person shall perform any construction

or repair work on any building or structure, or
perform any excavation work, which work entails

the use of any power'driven”hoist, scraper or shovel,
pneumatic hammer, pile driver or other construction
type dévice in such manner that the noise created
thereby is loud, .unnecessary and unusual and sub-
stantially exceeds the naise customarily and neces-
sarily exceeds the noise customarily and necessarily
attendant to the reasonable'and efficient performance

of such wark, - . .
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Sec. - 1071.04 Other Machinery, Equipment, Devices
Except as .to. the equipment and operations specific-
~ally mentioned and regulated elsewhere in this
chapter, and except as to aircraft, tow tractors,
‘aircraft auii1iary power units, trains and motor
vehicles in their respective operations governed
‘ by'state'br‘fedéra1 reéﬂ]atidns. no pérson shall
operate or cause to be operated any machihery,
equipment or-other mechanical or electrical device
~in such manner as ‘to create any noise which would
cause ‘the noise level at ‘the propgrty Tine, of --:
any occupigd'residentia1 property, or if a_cdndo;f
minium or apartment house;”withih‘any adjoining
apartment to‘exéééd‘the”ambiént noise level by
more than five (5) decibels. o

.......................

The lmmedlate adopt1on of r1gorous noise limits within
the City, v1a‘aHCommun1ty Noise Ordinance, will place
numerous commercial and industrial activities in a position
of being in violation of the statute. Compliance with a
restrictive ordinance would p]éce?theSe\bu51neSSes in an
untenable economic posture. : In order to arrive at a rational
position on this issue, the City should recognize the inhe=
rent conflicts and develop policies which would reduce noise
leyels but: would allow this to be done within the technolo-
~gical and economic constraints imposed upon any particular

operation.. S 3

It is apparent;that°any‘Such”poliCies'must be flexible
and subject to.individual inteppretations, Some possibili-
ties for accomplishing these ohjectives are outlined below.

- ° Any cdhtto]ﬂthéitity:haslin'the'fdrm'of'land'use'
permits or leases may carry a stipulation for noise
control modifications as a requisite for renewal.
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° The normal longevity of. industrial or commercial
structures may be .determined. to.'establish a time
requirement for éthtruttion1oflnewﬂnoise'COntrolled
structures. This would allow ‘the original capital
investment to be amortized over .the ‘expected life
of the building(s) and not pTace a disproportionate
economic. burden on the business,

° Noise reduction requirements should be keyed to
technological innovations applicable to each land
use, As new noise control procedures become avail-
able, acceptable noise Timits could be reduced.

° The optimum method for dealing with commercial and
industrial npise sources {s through identification
as noise problems, Two identical sources may pro-
duce the same noise levels but one may be a problem
because of more noise sensitive land uses in the
immediate vicinity.



-APPENDIX F

Legal Framework

Introduction

Demands for an eanronment which s compat1b1e with
both acceptab]e 11v1ng standards and cont1nu1ng urban deve-
Topment have increased the Cityts concern about the ever
vgrow1ng pvobIem of noise p011ut10n. "Over the past twenty-

- five years noise levels’ 1n the Un1ted States have grown at
a rate of one deécibel per year. 'Indeed the noise level for
the country has doubled in the last Tifteen years! " The
requirement that a'NOTSé’ETémént~be“made-a'partlof the
General Plan emphas1zes the commitment on the ‘part of the
California Leg]siature to deal with the problems created by
the increased Tevels of noise.

- The Noise ETement, as prepared, conforms to California
Government Code, Article 5, Section 65302 (g). (See '
Appendix &). This legislation requires all cities and coun-
ties to prepare a noise element as part of the General Plan,
to include: noise levels around major ground and air trans-
portation systems;'maiimum noise levels for land use cate-:
~gories; noise emission standards for transportation -systems
(where not pre-embted by other agencies); and standatds and
criteria for compatible noise Tevels for local "fixed point"
noise sources,

......

‘Ldéa1 State, and Federa] Jurlsdlctlons

Befare considering Tocal noise .planning within Long
Beach.. ‘It is essential to note the"impact'nf'Federal and
State pre~emptory degislation, ~Even through most noxse in
Long Beach is generated locally, much of this noise is -
associated with regional transportation systeéms, State and

: .207. . .



208

Federal legislation .regulate and control these noise sources
at different leyels, In addition, .residential construction
utilizing Federal funds carries certain restrictions as to
noise generation. A review of both State and Federal Law is
necessary. in aorder to point out areas of conflict or omission
with Tocal noise regulations as well as to identify areas
needing revision. '

This Noise Element has been developed on the premise
that soon after its completion, a comprehensive Noise Ordinance
will be adopted by the Long Beach City Council. The importance
of such an adoption cannot be overemphasized here.. The exis-
ting sections of the Long Beach Municipal Code that relate
to noise control are inadequate at the present time in that
they fail to encompass 411 the different manifestations of
noise now present in the community. A brief survey of these
regulations appears herein. -

The sound monitoring and the handling of complaints
related to noise in Long Beach is conducted primarily by
two City departments: PubTic-Hea1th§'and Bui}djng and Safety.
In addition, the Long Beach Police Department resbonds to
complaints related to City ordinances dealing with disturbing
the peace sections, Other-ordinances related to.nbiselare:;

Section 361,125 (Truck Routes Designated) - Regulates
the flow of truck traffic throughout the City.

- Section 9120.25 (Specigl Permits for Nonconforming Uses) -
Deals with the issuance of special permits which in some cases
include noise level ‘emission Timitations. = .
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| 'Section 8100314 .(Building Permits-<Denial ‘on_Enyiron-
' meﬁtai"GrOuﬂd$)3l'Is-an,officia] too]ﬁtd.COhtnoJ”préjects
which may be“detfimen%aﬂ,tdftheiénVTronmEnt‘ﬁ‘TﬁiS control
can app]y‘t& newtpfojects.Withfeicekéive noise ‘emissions
in relatively quiet neighborhoods. ’

N u;‘sgctWonr4eTT;7**(Cer"a%n‘Aét§~ve61afed"a7pubfie
‘Nuisance). 'Anyth?hg that is injurious to heaith,‘oﬁfensivé
tO‘the'SenSes,'or intenferes with the comfortable enjoyment
of life by a neighborhood or by any considerable number of
persons may be declared to be a public nuisance and unlawful.

"secthﬁhssToyz“(ﬁcgsféérkiwg'oviH6WT%ng). No:.person
shall permit any dog under:his control to bark, howl, or.
whine :so as to annoy the neighborhood or persons residing
immediately surrouﬁﬁing the habitation of the same.

"Sécf%dﬁ556f0:é4: No persons shall tie up or confine
~a dog as to cause the dog to make noise.-

"Séct%éﬁl625&;é?T(ﬁdisyLAdQéré%s%ﬁgsr Prohibits use of
megaphones, electrical amp]ifiers; horns,‘drums, and bells
for the purpose of advertising. ‘ ‘ o

Section 9120.2, Defines trailer park as an.area
designed, used, or intended to be used for 1iving purposes:
by two or more trailer coaches. A |

"secffon”gTzﬁirf"(tﬁnggrﬁadd‘Hdusé“tav'nisfrict).‘ Pro-
hibits the location of trailers.forlresfdentia] purposes ‘in
any zone other than trailer or house car district.

Section 3300.78. Muffling Exhausts -- Permissible
Noise Levels--1he engines used in connection with the dril-
ling of any oil well and/or any production equ1pmen§msha11
be equipped with an exhaust muffler, or mufflers, or an ex-
haust muffler box, sufficient to suppress noise and to pre-
vent the escape of obnoxious gases, fumes or sparks or igni-
ted carbon or soot. The type and design of any muffler box
shall be approved by the Building Inspector and by the
Bureau of Fire Prevention.
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- Section 3410,1719. (Sgund Cars. Prohiibited) ‘excludes any
advertising velicle equipped with. sound amplifying or loud
speaker device within. the Central Traffic District,

'Section 4620.2 (Operating Vehicles on Private Property).
Prohibits driving motorcycle, trail bike, minibike, dune
buggy, motor scooter, jeep, or otheh'mofbr‘veﬁibles'on.pub-
Tic Tand or'privateipropérty without written consent of the

owner,.

Section 7534,06 (Ratlroad Equipment). "Prohibits use
of bells, or blowing of whistles when not in motion or
necessary for safety, '

Long: Beach City Council Resolution C-21599. 'Established
procedural guidelines for the evaluation of projects and the
preparation of environmental impact reports., Section 9 B (6)
of this Resolution outlines the content of the environmental
impact report as it relates to noise,

' Long'Beabﬁ”CTtyfcodnch'ResdTutfon'Nd;'Cé20024. ‘Re-
quested the League of California Cities to undertake an in-
depth study of the excessive noise problem., In so doing, the
Council recognized the problem of eicessive noise in the
community as well as in the State and hoped that the'League
of California Cities would develop a model noise ordinance
which is included herein as Appendix E.. -

.....

"'State Requlations -

Aside from the requirement for a General Plan-Nojse
Element, the State monitors other areas affected by .noise,.
Motor vehicles operating on .the streets and. freeways in =
Lohg.Beath'afe_govenhedﬁbthhe”Stategbf California Motor .
Vehicle Code. The State Motor Vehicle Laws include muffling
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requirements and associ&ted?spéqific“hoiSe‘émission Timits
in.decibeJS'for?a1T‘motonfMeﬁihTés;

AB'TBOS‘ch 741 1957 (MuffTeﬁS'RéqUTﬁed) Motor vehi-
cles reg1stered {n California: must be equ1pped w1th a muff]er
system. : : |

SB ‘59 ‘cH. ‘1097, "Authorized State Highway Commission
to cOhsiQer'noise'Tmpact'whEh‘Tocating State highways and
freeways.

" Speed Limit- - speed limit

of 35-mph= of more than
N or less - 35 mph

1;_1Any motor vehicle with a

manufacturer's gross vehi-

cle weight rating of 6,000

pounds or more and any com-

bination of vehicles towed

by such motor vehicle:

(A) Before January 1, 1973- ----- --88 dBA | 90 dBA

(B) On and after January 1 - .

1973‘----7------f-7-7--—5----786 dBA 90 dBA

2. Any motorcycle other than a S

motor-driven cyc]e—-ﬁ;;%=;——>b-—~-82 dBA 86 dBA
3., Any other motor veh1c1e and any

combination of vehlcle towed by

such motar vehiclemmm=s=mm==cnn=== -76 dBA | 82 .dBA

\

Mdfdf'VéﬁidTe'Code Section 27150 ]‘ "No person shall
offer for sale, selly or 1nsta11, & mator yehicle ‘exhaust
system," or "part thereof,. {ncluding, but not Timited £6s 2
muffler, un]ess it meets state standards,
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Motor Vehicle Code

‘section 27150, (a) " Every. motor yehicle subject to
registration shall.at all times fe -equipped with an adequate
muffler in constant operatton and properly maintained to pre-
vent any excess1ve or unusual noise, and no muffleror-exhaust
system sha]] be equ1pped with a cutout, bypass,'or similar

device,

(b) Subdivision '(a} shall also apply to motorcycles
operated off .the hlghways,'except motorcyc]es ‘being operated
in.an organized racing or competitive event conducteq on a
- closed course. For the purposes of this subdivision, "closed
course"” means a permanent motor racing fac111ty which has one
or more of the fol]ow1ng.u'

(1) Safety crash walls,
(2) Grandstands which seat 500 ‘persons or more.
(3) sanitation facilities for persons attending events.

(4) A business license or permit from a Tocal authority
to conduct motor racing or competition events,

Motor Vehicle Code Section: 27160.

Sect1on 27160. (a) No person shall sell or offer'for
sale a.new motor vehicle which produces a maximum noise. exceed-
ing the fo]]ow1ng n01sg-11m1t at a distance of 50 feet from .
thevcentérTine of'travef_under test procedures established by
- the department: |

(1) Any motorcyc1e'manufactufed before 1970----- -92 dBA

(2)y . Any motorcyc]e, other than a motor«drlven;'f fal
.aycle, manufactured after 1969 and before



(3)

(4)

(5)

(6)

(7)

(8)

>(9)‘

(10)

(11)

(12).
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. Any matarcycle,. other. than a motor~driven .

cyc]e, manufactured after 1972, and hefore

_Any motorcycle, other than a motor dr1ven |
' cycle, manufactured after 1974, and _before

: dBA
Any motorcycle, other than a motorndriven‘
- cycle, manufactured after 1977, and; before

 Any mbtdrdyt?é;fothe?'than a motor-driven
" ¢ycle, manufactured after 1987-=-r-cwwe--s-=70

'Any Snowmob1ie‘manufacturéd*bn,of after :

January-l' 1973, and before January 1,

Any motor vehicle with a gross vehicle
weight rating of 6,000 pounds or more
manufactured after 1967 and before 1973----88

Any motor vehicle w1th a gross veh1c1e
weight rating of 6,000 pounds or more

manufactured after 1972, and before 1975~-786w

Any motor vehicle with a gross weight -
rating of 6,000 pounds or more manufac- )

tured after 1974, and before 1978----------83

Any motor vehicle with a gross weight
rating of 6,000 pounds or more manufac-
tured'aften']97],‘and.hefore.19883a ------ ~-80

Any motor vehicle with a gross vehicle

welght ratlng of &, 000 pounds or-more

.........

- dBA

dBA

dBA

dBA

dBA

dBA

dBA

dBA

dBA
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(13). Any other motor vehicle manufactured after
]967, ‘and before ]973-----; --------- mmmmm——— 86 dBA

A(Tf).uAny other'motor vehwc?e manufactured after
‘ 1972, and before 1975qn-;;;-;;;;;_-;;;_---_;34‘dBA

(15) 'Any'other'motor vehlcle manufactured after
. 1974, and before 1978n-;;;-;;;-;--1;~----«--80 dBA

(16) Any other motor vefiicle manufactured after 7 -
1977 .and before 1988---==ccemeceacccccoc==--75 dBA

(17) Any other motor vehicle manufactured after

" Motor Vehicle Code '38275. Requires off the road vehicles
to comply to noise'Standggds and muff]er‘requiremehts, except
when participating in organized racing events.

‘Motor'VéhidTé“Cddé“Z?SOB;' Provides for testing and
public hearings to adopt regulations setting noise standards
for pneumatic tires. ‘

" Harbors and NavigatTon'Code Sectfon'654 Requires ex-
haust from internal combustion engines used in motorboats
to be muffled except for those participating in organized

racing :

(a) For englnes manufactured on or after January 1,
: 1974, and before January 1, 1976 a n013e level of 86 dBA
measured at a d1stance of 50 feet from the motorboat

(b) For englnes manufactured on or after danuary 1,
- 1976,. and before January 1y ]978 a no1se Ieve] of 84 dBA
measured at a d1stance of. 50 feet from the motorboat =
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(c) For eng1nes manufactured on or after January 1,

1978: a noise: 76Y81 of 82 dBA measured at a d1stance of
50 feet from tbe motorboat .

ss 268 ‘chiy '658 "Authonrized the 'Dep'artment of Public
Works to undertake speclflc actlon to protect schools, 1ibra-
ries, and mu1t1«purpose rooms" constructed prior to freeway
route adoptlon ‘when n01se 1eve1s WIthln c105ed rooms exceed
50 dBA

0ff1ce of No1se Contr01 in State Department of Health The
policy of the state will. be to prov1de an env1ronment free
from noise that Jeopard1zes ‘the health and welfare of "
Ca11forn1ans.' Requ1res the office to ma1nta1n a program of
noise control,'make recommendatlons for future noise control
legislation, coordinate federal, state, and local néise con-
troTiprograms,'and assist‘in'acduisitionqof fedéral. funds.

SB 1249'Ch"T¢24 ‘ Required Commission of Housing -and .
Community Deve]opment to adopt noise. performance standards
- for new hotels, motels, and apartment houses.

Ca11forn1a'AdmfniStratfve'Code, Tltle 25 Hous1ng,Law
"and Earthquake ProteCtTon;"ArtTCTe'4"Sect10n'T092

(Nolse Insulat1on Standards, - :applies to all new constructlon
of hotels, mote1s, apartment houses and dwelilngs other than

Requ1res sound transmission contro1 between dwel11ng
units equa1 to” that. requ1red to. meet a Sound Trans-
mlsslon Ciass (STC) of. 50 (45 if. fleld tested) as
deflned in UnlfIEd Bu11d1ng Code Standards No. 35-1,
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° Recommends use of insulation .for walls,. floors, and
cei]ingS¢;TRecbmmends.SgaTing of penetrations and
openings mnecessary. for ;plumbing and electrical devices
to. maintain required ratings... Entrance doors from
interior corridors are required to maintain a .STC
rating not Tess than 30Q.

° Requires all separating floor~ceiling assemblies
between separate units to have insulation equal to
that required to meet Impact Insulation Class (11C)
of 50 (45 if field tested) as defined in Uniform.
Building Code Standard No;f35~2;"Permits the use:
of laboratory or field tested wall or floor-ceiling
designs hav1ng an STC or IIC of 50 or more as
determined by Un1f1ed Bu11d1ng Code Standard 35- 1
35-2, and 35 3.

° Requires moise insulation from exterior sources for
residential structures located in noise critical areas
such as proiimity‘to major transportation routes,
industrial areas and airports.

° Specific interfof community noise equivalent levels
(CNEL) with windows closed” shall not exceed an annual
CNEL of 45 dB in any habitable room. N

° Requires an acoustical analysis for new residential
structures located within airportts annual CNEL
contour 60 or for new structures Tocated near to free-
ways, h1ghways or 1ndustr1a1 noise sources where. the
exterior expasure exceeds annual communlty noise equlv-
alent level of 60 dB..

An acoustical analysis report, ‘prepared'by'a person
experlenced in the fle]d of acouitical engineering is requxred
for comp11ance with ‘these regulations.
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Un1form Bulldlng Code:. Standard No..35 3 (Alrborne
"Sound Transmission. CTass) Laboratory measurement of airborne
sound. transmission lass_gf building part1t1ons such as walls,
floor-ceiling assemblies, door and other space dividing
elements. | |

Unlform 8u11d1ng Code Standard No. 35 2 (No1se Control
'1n Mu1t1nfam11y dweTTTngs) - Method’ for measurement of 1mpact
sound transmission through f1oor«ce111ng assemb11es, and
estab]1shes a method of determ1n1ng an ‘impact Insu]atwon
Class (IIC) as a. s1ng1e f1gure rating. ' .

Un1form Bu11d1ng Code Standard No. 35 3'(A1rborne ‘Sound
InsuTatTdn‘FTer Test) Procedure for determ1nat10n of the
extent of airborne sound insulation prov1ded by partitions
1n.ex1st1ng bu11d1ngs.

"AB'645'4'T969 Authorizes Department of Aeronautics
to adopt noise standards ' :

.........

counties to determ1ne ajrports’ with s1gn1f1cant noise pro-
blems, and specifies criteria and standards for 1mp1ementat10n
of noise monitoring programs.

° Requires airport proprletov to maintain a contxnu1ng
~statistical sampl1ng plan-and submit to. the county;

1) Impact Area'MaP - bouhdar?es'are based on existing
. eyidence of community noise reaction, interference
with speech and .sleep. and noise ‘{nduced hearing loss.
The noise Tevel acceptab1e to a reasonabie‘person
ves1d1ng in. the yicinity of an a1rport is established
as a Community Noise Equivalent Level (CNEL) value
‘of 65 for the regulations.
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2). CNEL daily measurement records =~ airports with
one thousand or more. homes in the noise impact
arga'must’maintaih:a.cohtinuous monitofing pro-

.gram‘{48'woékS'per‘yeakl' |

3) Monthly 1ist of Slngle Event Noise Exposure Level
(SENEL) violations together with identification
of aircraft operator. Violations are punishable
as prescribed in Public Utilities Code Section
21669.4.

° pefines and spec1f1es measurement method for S1ng1e
Event Noise Exposure Levels (SENEL) "Requires the
airport propr1etor to recommend approprlate SENEL for
his airport. .-

° Specifies use of A-weighted noise Tevel for easy moni-
toring.

federal Requlations

The Federal government -has shown slightly more interest
in noise control. ~The Emvironmental Protection Agency (E.P.A.),
under provisions of the Noise Control Act of 1972, moved to
- curb. noise levels coming from inter-state trucks and buses
The Act also allowed E.P.A, to outline proposed remedies for
aircraft noise around airports by means of changed take-off
and landing procedures and modified, quieter engines, Such
regulations would have to be approved by the Federal Avlat1on
Agency (F.A.A.) . :

Presently, limits on aircraft noise exposures [relating
to take-offs and IaqdingS]:argupub1ishedfin?FedéraT'Aircraft
Regulations, (F:A.R,) Part 36, ~Authority to set standards
for noise emissions from aircraft and aircraft engines is
pubTlished in FAR volume III, Append1x III, Section 611.
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On May 20, 1969, .new Federal standards .for industrial
noise; known as theiNalshaﬁea]yiﬂealth:hnd Safety Regulations,
-Became'effecttye;LTTheseFStandards,;wﬁTCh'arehenTOrced by
the Department of Labor, apply only to firms which have
Federal contracts of $10,000 or more-during the course of
one year. The. vegulatxons establ1sh a maximum aTIowable
sound pressure Tevel of 90 'dBA for a continuous eight hour
per day exposure, with shorter perm1ssab1e t1mes for higher
sound pressure level exposures. '

w1111am—5telger Uccupatlonai Safety‘aﬁd HeaTth'ACt'of
‘1970 (OSHA ‘Tndustrial Noise: Exposure L1m1ts) 'Requires that
‘no worker be" subJect to 115 dBA for more :than 15 minutes
or to 90 dBA for moré than 8 hours. - . |

The Federal government through the Department of
Housing and Urban Deve1opment, has developed guidelines for
residential developments involving FHA loan guarantees. The
acceptable noise environment for residential construction,

nv01v1ng federal financing is specified in U. ‘S. Department
of Housing and Urban. Development Advisory Circular: 1390 2

| Federa] Hous1ng Adm1n1strat1on Advisory Circular
No. 2600 August 1964, (Quas1 -law for building construction)
recommendat1on for bu11ders who apply for FHA mortgages

1

Federa] nghway Act 1970 (Nolse Standards) - Guidelines
of the Federal H1ghway Adm1nlstratlon for noise control along
roadways.

Env1ronmenta1 N01$e CdntroT‘ACt‘of 1972 (FederaT‘Noise
'Laws) General statement recogn1zlng noise. po]Tutlon as a .
serious national prob¥em -responsidle. for psychic and_phys1o-
Togical effects on the Human” body that range from deafness
to enhanced risk of cardio-vascular d1sease. "Noise has a




220

significant impact on eighty million Americans. The severity
of which depends on intensity and character of noise, the
total exposure. tlme, and the activity (such as conversat1on
or rest) affected,

°_Requ1re3 the Administrator of the Enyironmental Pro-
tection Agency to establish noise emission standards
for newly manufactured products, "Control of noise
at the source is considered the most effective
Federal action, in that major noise sources such as
cohstruction and transportation equipment move so
commonly in interstate commerce.

° Standards to regulate all new manufactured products
except airplanes,’ Prov1des for extensive.research
and invesﬁigatiéﬁ.of products noise and its effect:
on humans. - |

° Aircraft noise research and standards will be deter-
mined in cooperation with the Federal Aviation
Administration.

° Promotes the concept of an Audiological Data Bank
to use as a research tool.

° Requires the Administrator to formulate and issue
criteria for public health and standards for manu-
factured products.

Any areas of conflict between local noise regulations
and those coyvered by State or Federal law must be identified
together with the need for changes in those statutes "Pro--
posed Federal and State 1eg1s]at10n affect1ng noise sources
in the community should .be incorporated in local planning
procedures, . The question of Federal control over aircraft
noise regulations will be decided in. the courts. . There is
an obvious requirement for cons§istent regulation in this
area since varying lTocal controls would be ‘impractical.
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Howeyer, the issues. of resideéntial construction and
U,S. Department of Housing and Urban Development noise re-
quirements. is an fmmediqteAtdhC¢ﬁh.‘”ange'many-residentia]
developments involve FHA 1oah_éuarantees; these guidelines
must be compatible with Tocal ordimances,

Another area of concern 1s regulation of noise from
motor vehftiés}"Noise;generated'by”Veﬁitlés operating on
streets.and highways is currently covered in the State Motor
Vehié]é'todé.';Conéequentix, 1bcaT'cohtro1:is‘txpica11y con-
fined to vehicles operating on private property. This latter
consideration has become incrEaSingiy dmportant with:the
advent of .off- road vehicle use. "New Federal regulations
_governing noise exposure are currently being developed by
the Environmental Protectaon Agency (EPA). - These regulations
are directed primarily at controlling noise emission from
manufactured products and will have the effect: of reducing
noise at the source.



GLOSSARY OF TERMS'

Acoustics
(1) .Acoustics is the science of sound, including its
| production, transmission, and effects.
(2) The acoustics of a room are those qualities that
together determine its character with respect to
distinct hearing. |

The qualifying adjectives "acoustic" and “acoustical" mean
containing, producigg, arisjng“frqm,‘actUated‘by, related to,
being qualified designates something that has the properties,
dimensions, or physical characteristics associated with

does not designate explicitly something that has such proper-
ties, dimensions, or physical characteristics.
‘Ambient Noise

~Ambient noise is the all encompassing noise associated with
a given environment, being usually a composite of sounds from

many sources near and far.

Absorption Loss

Absorption loss is that part of the transmission loss due
to the dissipation or conversion of sound energy into other
forms of energy (e.g., heat), either within the medium or
attendant upon a reflection.

]SourceS:‘fAmericah Standards Association, "Acoustical
Terminology," May, 1960;:.and, Taber, Clarence W., Taber's
" Cyclopedic Medical Dictionary, 11th Edition, Philadelphia,
Pennsylvania, F.A, Davis Company, 1970. °
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The frequency range nOrma11y associated with human hearing.
For noise control purposes, this. rangé’TS"USUa11y taken to
include frequenc1es between 20 'Hz and 10 000 Hz

An audio frequency is any frequency correspond1ng to a. nor—
mally audible sound wave. : .

: Background Noise - .
Background noise is the total of all sources of 1nterference

in a system used for the product1on, detect1on, measurement
or recording of a signal, 1ndependent of the presence of the

signal.

Bel - , oo ‘ L :
The bel is a unit of level when the base .of the Togarithm

js 10. Use of the bell is restricted to levels of quantities
proportional to power. ‘ ' |

Band ‘Pressure Level ,
The band pressure level of a sound for a spec1f1ed frequency
band is the sound pressure level for the sound contained within
the restricted band. The reference pressure'must be specified.

Cardio-Vascular Disorders . . .
Disorders of the cardiac and blood system.-

Cycle
A cyc?e is .the comp]ete sequence of values of a periodic

quant1ty that occur during a per1od - : e

"Damg1ng :
Damping is the dissipation of energy with timeé or distance.
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g8
One-tenth of a .Bel

" 'dBA- -

The sound pressure levels in decibels measured with a
frequency weighting network corresponding to the A-scale
on a standard sound level meter. The A-scale tends to
suppress frequencies, above and below 1000 Hz.
" Echo- , _
An echo is a wave that has been reflected or otherwise
returned with sufficient magnitude and delay to be detected
as a wave distinct from that directly transmitted. -

Epinephine Levels
Adrenaline levels,;stress-producing chemical which causes
vasoconstriction of arterioles and cardiac stimulation.

Frequency -

The rate of change of a variable such as sound pressure
with unit time. The unit of frequency is called the Hertz,
abbreviated as Hz, or the cycle per second.

Harmonic
A harmonic is a partial whose frequency is an integral
multiple of the fundamental frequency.

Hearing Loss (Hearing Level) (Hearing-Threshold Level)

The hearing loss of an ear at a specified frequency is
the amount, in decibels, by which the threshold of audibility
for that ear exceeds a standard audiometric threshold.

Hz .
The abbreviation for frequency in Hertz.
" Impact

An impact is a single collision of one mass in motion with
a second mass which may be eitherrin motion or at rest.
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When the overa11“30und pressure level changes at least 15
decibels during any one-half second interval of time at a rate
of 40 or more decibels per ha]f second, the sound dur1ng the
1nterva1 is called 1mpu1s1ve.‘ o

‘distance r2 by the equat1on'

The d1m1nut1on of sound amp11tude due to geometrlc effects
as the observat1on p01nt 1ncreases in dlstance from an infinite
line or cylindrical source. The sound pressure Tevel SPL] at
distance ry is related to the sound pressure 1eve1 SPL2 at

r. .

-l"-l-

'SPL-l

wh1ch indicates cylindrical d1vergence.

Inverse Square

The diminution of sound‘amﬁ]ifude-dué'to,geometric effects
as the observation point increases in distance from a point
source.  The:sound pressure level SPL, at one distance
is related to the sound pressure level SPLé at a. second
d1stance r, by the equatlon.. - 2

SPL] - SPL, =10 19910‘_”___2_2
r."

which indicates spherica1>divergence,

L

See Level

“‘Level

An adjective used to indicate ‘that the quantity referred_
to is in the logarithmic notation of decibels, with a stan-
dardized reference quaﬁtity'used as the denominator in the
decibel ratio expression.
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"LdudnéSSE
The intensive attribute of an auditory. sensation, measured
in units of sones. By definition, a pure toane of 1000 Hz.
40 db above a normal l1istener's threshold, produces a loudness
of 1 sone. |

"Ldﬁdnesﬁ“teVe1' ,
The loudness level of any:-sound is defined as the sound
pressure level of a 1000 Hz tone that sounds as loud to a

listener as the sound in question. Described in units of

phons.

Maximum ‘Sound Pressure

The maximum sound pressure for any given cycle of a
periodic wave is the.maximum absolute value of the instan-
taneous sound pressu;e occuring during that cycle.

Changes which are conveyed from the central nervous system
through the blood to other parts of the body, stimulating an
increase in functional activity and hormonal secretion.
Noise _

(1) Noise is any undesired sound. By extension, noise
is any unwanted disturbance within a useful frequency band,
such as undesired electric waves in a transmission. channel

or device.
(2) Noise is an erratic, intermittent, or statistically

random oscillation.
Noise Level

Noise level is the level of noise, the type of which must
be indicated by further modifier or context.

Noise Sensitive Land Uses
Dwellings, schools, hospitals, hotels, and health ~=.u Ci
institutions.
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"No1s1ness

Analogous to. Toudness, but referred to a fregquency we1ght1ng
function in which observers.~judge the unwantedness or unaccept-
.ebility of the sound as oompared7to‘a reference standard con-
sisting of an octave band of random noise centered at 1000 Hz.
Octave~

(1) An octave is the'ﬁnterva];betkeen'two[Sounds having a
basic frequency ratio -af ‘two. - o _

(2) An octave is the pitch 1nterva1 between two tones such
that one may be regarded as duplicating the basic musical
import of the other tone at the nearest possible higher’ -
pitch.

One-third Octave. e u o

A frequency ratio  of 1:1-1/3. Three contiguous one-third

bands cover the same frequency range as one octave band.

Organ of Corti. . ‘

An elongated spiral structure runn1ng the ent1re 1ength of
the cochlea in the floor of the cochlear duct and resting on
the basilarmembrane. The end organ of hearing containing
hair cells, support1ng ce]]s and neuroeph1thel1a1 receptors
. which are st1mulated by sound waves.

Peak Sound Pressure ‘ : v '
The peak sound pressure for any spec1f1ed t1me 1nterva1 is
the maximum absolute value of the instantaneous sound pressure

in that interval.

Per cent‘rmparnment'of Hearrng'(Per cent Hear1ng Loss)

- Per cent impairment of hearing is an estimate of a person's "
ability to hear correctly,. It is usually based, by means of
an arbitrary rule, on the pure- tone audiogram, . The specific
ru]e for ca]culatlng th1s quantIty from the aud1ogram NOW.
varies from state .to state accordlng to. a ru1e or Taw. '
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Any quantity. descr1b1ng a .sound which can be read d1rect1y
or an electr1ca1 1nstrument, e.g., sound pressure level.

......................

Any quantity describing a sound which can be compared by
subjective judgements of the sound. Usually computed from
some empirically derived'ruTe‘thth'Uses‘sound pressure level
in frequency bands as input data. 'Eiamp]es are loudness,
perceived noise level, etc.

'Resédnge-'

The response of a device or system is the motion fér other
output) resulting from an excitation (stimulus) under speci-
fied conditions.

Rate of Decay

The rate of decay is the time rate at which the sound
pressure level (or other stated characteristic) decreases
at a given point and at a given time. A commonly used unit

is the decibel per second.
Reverberation

(1) Reverberation is the persistence of sound in an enclosed
space, as a result of multiple reflections after the sound

source has stopped.

(2) Reverberation is the sound that persists in an enc1osed
space, as a result of repeated reflection or scattering, after
the source has stopped.

Sound
(1) Sound is an oscillation in pressure, stress, particle

displacement, part1c1e velocity, etc., in a medium with
internal forces (e G.» e]ast1c,‘v1scous), or the superpos1t1on
of such propagated oscillations. e

(2) Sound is an auditory .sensation evoked by the oscilla-
tion described above. |
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The' sound pres&ure at a -point is the total instantaneous
pressure at that point in .the presence of d sound wave minus
the static pressure at that point,.

:S1gna1

A signal 4s (1) a disturbance used to convey information;
(2) the information to be conveyed over a communication
system.
‘Sound'Inteﬂsity'(Sound Energy‘Flux ‘Density) céaa&a4?oWer
"Dens1txY

. The sound -intensity in a specified d1rectxon at a po1nt is
the average rate of sound energy transm1tted,1o_the specified
direction through a unitﬁarea'normal to this direction at the
point considered. o

Sound absorptnon is the change of sound energy into some
other form, usually heat, in passing through a medium or
on striking a surface. '

The sound pressure level, in decibels, of a sound is 20
times the 1ogarithm to the base 10 of the ratio of the pres-
sure of this sound to the reference pressure. The reference
pressure shall be explicitly stated. '

Sound Analyzer |

A sound analyzer is a device for measuring the band- pressure
level or pressure spectrum 1eve1 of a sound as a funct1on of
frequency.“ ‘ :

Sound Level Meter | | |

A souhd%]éveTfmeter is an instrument .including a microphone,
an amp11f1er, an output meter, .and frequency weightings rnétworks
for the measurement of noise and sound 1evels in. a spec1f1ed

manner.
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" Tectorial Membrane. )
Corti's membrane, roof or .covering of the Organ of Corti,

Transmission Loss

Transmission loss is the reduction in the magnitude of
some characteristic of a signal, between two stated points
in a transmission system,

Threshold of Pain

The threshold of pain for a specified signal is the
minimum effective sound pressure level of that signal which,
in a specified fraction of the trials, will stimulate the
ear to a point at which the discomfort gives way to definite
pain that is distinct from mere non-noxious feeling of
discomfort. - = '

‘ Vaso-constrict’dﬂ'dfTArtér§&Té§
Reduction in the diameter of the smallest blood vessels.

Vibration
Vibration is an oscillation wherein the quantity is a
parameter that defines the motion - of a mechanical system.



CList of Abbreviations -

ADT - |
“Average Daily Traffic.
~ American National Standards Institute
‘ASA - 0 , .
American Standards Association . .
ASDS - =
Aircraft and Sound Description System
C-2
Commercial Zoning
CNEL
Community Noise Equivalent Level
CNR
Composite Noise Rating
CPS
Cycles Per Second
CVvC
California Vehicle Code
- dB® )
- Decibel
dBA .

Decibels in the "A" Scale
DHUD k
Department of Housing and Urban Development

233
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EIR .
Environmental Impact Report .
EPA
Environmental Protection Agency
EPNdB
Equivalent Perceived Noise in Decibels
EPNL-
Effective Perceived Noise Level
FAA .
Federal Aviation Agency
FAR
Federal Aircraft Regulation
FHA -
Federal Housing Act
HNEL
Hourly Noise Equivalent Level
Hz
Hertz, Unit of Cycles Per Second
IIC
Impact Insulation Class
Lea
Mean Sound Level.
L
_EQ
Equivalent Sound Level
Lpy

Day-Night Exposure Level

Lo

a—

Level of Noise ‘exceeded ten .per. cent of the'fime."
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Level af Noise exceeded fifty per cent of the time.

Level of Noisé exceeded ninety per cent of the time.
" 'MPH- - ‘ o
Miles Per Hour
NASA L
National Aeronautics and Space Administration
Noise Exposure Forecast :
' "NHRB |
National Highway Ré&search Board
NNI
Noise and Number Index
NR
Noise Reduction
" 'OSHA
Occupational Safety and Health Act
PNdB
Perceived Noise in Decibels
PNL
Perceived Noise Levels
PSA )
Pacific Southwestern Airlines
" RTD: _
Rapid Transit District

Society of Automotive Engineers. -
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" 'SCAG
Southern California Association of Governments

SENEL
Single Event Noise Equivalent Level

- ST -

Situation Index

- SIL

Speech Interference Level -

‘UBC
Uniform Building Code
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