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Eitective contrel of the undesirable ef-
fects of highway generated noise requires
a three-part approach:

Source emission reduction

Improved highway design, and

L.and use control

The first two componenis ara currently
being addrassed by private indusiry and
by Federal and state agencles. The third
area is traditlonally an area of local gov-
ernmental responsibility.

Cooperation among ali levels of govern-
ment, Industry and the public in imple-
menting the three part approach is essen-
tial to achieving nolse reduction, because
of the limitations of each nolse control
approach when app!led separately.

Source emlssion reduction requiras the
development of quieter cars and trucks,
Significant progress is being made In re-
search to reduce vehicle engine and ex-
haust noise, but tire design, the major
source of high speed trafflc noise, may
place limits on further Improvemaeants.

Improved highway deslgn invoives greater

attention to noise Impacts in choosing
the route and layout of new highways. In
April 1872, the Federal Highway Adminis-
tration issued standards for highway
noise levels in Its Policy and Procedure
Memorandum PPM 90-2, "Nolse Stan-
dards and Procedures," These standards
are not a complete solution to highway
noise, but “represent a batancing of that
whlch may be deslrable and that which
may be achieved.” PPM 90-2 urges high-
way agencies to sirive for even lower
noise levels where they can "be achleved
at reasonable cost, without undue diffi-
cuity, and where the bansllls appear to
clearly outweigh the costs and effort re-
quired.” PPM 90-2 requires considaration
of noise abatement measures for devel-
oped areas near new highways, but does
not regulate noise in undeveloped areas,
or along existing roads. Rather, It recog-
nizes a dual respons|bility where
“*Highway agencles have the responsibil-
ity tor taklng measures that are prudent
and feasible to assure that the location
and deslgn of highways are compatible
with exlsting land use. Local govern-
ments, on the other hand, have responsi-
billty for land development control and
zoning."

Thus, land use control will continue to be
a crucial component of the thres-part ap-
proach to nolise control. Local govern-
ments will continue to have the responsi-
bility for discouraging the development
of noise sensitive land uses (such as
homes and schools) in highway noise
impacted areas or for ensuring that any
such development that does occur Is
planned to minimize the adverse effects
of noise.
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commissioned the development af this
manual to assist local government offl-
clals In deallng with the problems of
nolse-sansitive land usaes. Its purpose Is
thrae-fold:

To Indicate ways In which local govern-
ments can guide the development of un-
developed land In the vicinity of existing
highways.

To indicate ways in which local govern-
ments can reduce the impact of highway-
generated noise upon existing developed
activitles.

To recommend additional sources of in-
formation on these issues.

The manual doses not attempt to present a
single strategy for achieving noise com-
patlbility, but recognizes that solutions
to nolse problems will depend on local
conditions and community preferences.
Therefore, a wide varlety of potential
tachniques are presented and their appli-
cabllity to diifering local conditions aval-
uated. A summary of these solutions is
presanted in Sectlon 2. Detailed descrip-
tions of tachnlques avallable to local gov-
ernment officials to encourage noise
compatible development are presented in
Section 3. Sectlon 4 describes methods
which can be used by architects, deval-
opers and buliders to achieve nolsa im-
pac! reductions, Section 5 outlines pos-
sible strategles for local governments to
Implsment a noise compatibls land use
program, and describes some of the po-
tentlal obstacies and further sources of
Information.

An Appendix describes three case studies

of the applicabllity of the approach of
this manual to the highway nolse prob-

lems of local communities. A second Ap-
pendix reviews the nolse measures and
noise standards referred to In the manual,
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This manual describas a varlaty of tech-
niques for achieving noise-compatible
land uses near highways, The techniques
are of two types: administrative tech-
nigues which can be used by local gov-
ernment officials to requlre or encourage
improved noise compatibility, and the
physical meathods available to archlitects,
developers and bullders for achieving the
desired noisa impact reductlon. This sec-
tion provides a very brief summary of the
administrative techniques and physical
methods which are described in detail In
sectlons 3 and 4, respectively.

Administrative
Techniques
The administrative techniques avaitable
to local governments to encourage nolse-
compatible land use control near high-
ways fall into flve categorles:

=, zoning

s other legal restrictions, such as subdivl-
slon laws, building and healih codes

» municipal ownership or conirol of the
land

« {inanclal Incentives for compatible use
« pducatlonal and advisory municlpal ser-

vices

Zoning

Zoning can be & strong local control on
the type of new development, but has
little control cver existing land uses, The
principal uses of zoning as a noise com-
patibility control are:

1) Exclusion of typlcally incompatible uses,

such as residences, from a noise-im-
pacted area by allowing only industrial or
agriculteral uses. This is a simgple and ef-
iactiva techniquae. However, such zoning
may conflict wlth other plans for com-
munity growth, and it may render the
land worthless If no demand exists for in-
dustrial or agricuitural fand,

2} Regulation of specific details of develop-

ment design or construction, such as
llmits on building height or requirements
for buffer strips, noise barrlers, and
sound insulating construction. This is
usually effective, but often the applica-
hility of the requirements extends to
buildings that do not nsed the special
construction techniques to be noise
compatible,

3) Zoning can permit special development

concepts such as cluster and planned
unlt development. These forms of incen-
tive zoning make possible developments
with significant advantages over the con-
ventional subdivision.

Other Logal Restrictions

Municipal ordinances othar than zoning
can act as noise compatible iand use
controls:

1) Subdivislon or development standards

can regulate detalls of larger develop-
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ments to require acoustical site planning
of the development or to require berms
and barrlers. These standards often do
not apply to new construction on individ-
val lots in a previously developed area.

2} Bullding codes can specity construction
datalls such as acoustic Insulation and
sealad windows, ar, thay can require that
certain noise lavels not be excesded
within a building. Howaver, they cannot
specify such thipgs as acoustical site
planning, which may In many instances
be a more desirable alternative than in-
sulatlon and sealed windows.

3) Health codes can specify noise levels
which are not to be exceeded it a building
Is to be habitabla. Health codes have the
potential of balng ons of the most con-
sistently effectiva noise compatibllity
controls.

4) Local laws can require that an occupancy
permit be recelved before a bullding can
be used, Issuance of the permii can be
withheld unlass all provisions of zoning,
subdivision, building, and health codes
have bsen met. This can be an excep-
tlonally efiective enforcement mecha-
nism.

5) A special permit procedura requiring In-
dividual review of each bullding applica-
tion can exist eithar as part of a zoning
ordinance or as a general munic|pal ordi-
nanca. Thus an administrative body In
the municipal government can grani or
deny the permit based on a judgement of
the merlts of each speclilc case. This has
the advantage of indivldual case-specific
judgement and the possible disadvantage
of being subject to arbilrary declsions of
a poorly staffed permit review bioard,

6) Environmential Impact statements can he
required in some states for new develop-

a——

ment projects, These can contaln a noise
impact section which would require site-
specific acoustical analysis. This infor-
mation can act as a valuable ald for mu-
nicipal officials who must make decl-
sions on the appropriatenass of any
permit applications.

Municipal Ownership or

Other Control of the Land

It the municipality owns the nolse-im-
pacted land, it can keep the land vacant
or see that it is developed only with noise
compatible uses. Acquisltion can be ac-
complished by several techniques:

1) The land can be purchasad, but oflen at
significant cost,

2) The land can be taken by eminent demain
under certain sltuations, but this can be
extremely costly and lecally unpopular.

J) Land can be received as a gift, as a condi-
tion of subdivislon approval, as a transfer
from other government agencies, or In
trada for other municipally owned land,

4) The municipality can obtaln, through
purchase or otherwise, an easement
which rastricts the land without an actual
transfar of ownership. This may often
represent a low cost way 1o obtain strict
land use control,

Financlal Incentives
While a financial incentive may not have
the absolute strength of enforcement
that municlpal ownership and legal requ-
lalions have, it can be effective. Flnancial
Incentive can take two forms:

1) Undeveloped and underdevelopad land
can be assessed at a low rate, This will
reduce pressure on landowners to sell or
develop land which they can no longer
afford to keep because of high property

taxes., Although this reduces the tax
base, it also saves {he significant costs
of new munlcipal services which would
be required if the land were developed,

2) Relaxation of enforcement of provisions

of mupicipal regulations can, where
legal, be used as an Incentive to obtain
voluntary acoustical site deslgn and con-
structlon measures from developers and
bullders.,

Educational and Advisory

Municipal Services

Often, builders and developers are un-
aware of nolse compatibliity measures
which can be Incorporated Into a devel-
opment at little cost. The municipal gov-
ernment can, at very low cost, provide In-
formation to the builders, devalopers,
archltectural firms, and the public in gen-
aral, to generate the necessary aware-
ness. These municipat informatlon sar-
vices can take four forms;

1) An archltectural review board can be

created, consisting of part-time citizen
voluntears who are skilled In architec-
ture, acoustics, and related fields. This
board can evaluate all new development
plans. lis effactiveness Is a functlon of
the support given it by other municipal
officlais.

2) A municipal design service can exist

either formally or informally as part of the
various permit application review proce-
dures.

3) An acoustlcal Information library can be

malntained by the municipality as a refer-
ance source for local bullders and devel-
opers.,

4) A publicinformation effort can result In a

public awareness of nolse Incompatibii-
jties and their prevention. This, in turn,
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could affect the marketabiiity of Incom-
palible homes and other development,
placing financial pressure on bullders
and developers fo achieve noise com-
patibility.

Physical Methods to

Reduce Noise Impact

Physical noise reduction technigues can
be grouped into four major calegories:
acoustical site planning

acoustical archilectural design
acoustical construction

noise barriers

These physical techniques vary widely in
thalr noisa raduction charactaristics,
their costs, and especially, in their appli-
cabliity to speclfic locations and con-
ditions.

Acoustical Slte Planning Acoustical site
planning uses the arrangement of bulld-
ings on a tract of land to minimlze nolise
Impacts by capllallzing an the site's nat-
ural shape and contours. Opportunities
for successful acoustical site planning
are determined by the size of the lot, the
terrain, and the zonlng. In general, con-
ventional zoning patterns lack the flexi-
bllity necessary {o permit innovative slte
planning techniques, A posssible way to
achlave the neaded flexibility is through
the use of clusterand planned unit devel-
opment techniques, Acocustical site plan-
ning techniques include:

1) Placing as much distance as possible be-

tween the ncise source and the nolse
sensitive activity;

2) Placing nolse-compatible actlvities such

as parking lots, open space, and com-
mercial facilities, between the nolse
source and the sansitive activity;

3) Using buildings as barriers;
4) Orienting noise-sensitive buildings to
face away from the noise source.

Acoustical Architectural Design Acousti-
cal architeciural design incorporates
noise-reducing concepts in the details of
individual buildings. The areas of archi-
tectural concern include building height,
room arrangement, window placement,
and balcony and courtyard deslgn. For
example, in some cases, noise Impacts
can be reduced if the building Is limited
to one story; and If bedrooms and living-
rooms are placed In the part of the build-
ing which is farthest from the noise
sourcs whlls klichens and bathrosoms are
placed cloger to the nelse source.

Acoustical Construction Acoustical bulld-
ing construction is the treatment of the
varlous parts of a building to reduce in-
terior noise impacts. It includes the use
of walls, windows, doors, cellings and
floors that have been treated to reduce
sound transmisslon into a building. The
use of dense materials and the use of air-
spaces within materials are the principle
rnoise reduction technlques behind
acoustical construction. Acoustlcal con-
struction can be an expensive lachnique,
especlally when added to an existing
building; howaver, it need not be pro-
hibitively expensive In new construction,
It is one of the most effective ways of re-
ducing interlor nolse.

Nolse Barriars Noise barriers can be
eracted between nolse sources and
noise-sensitive areas. Barrier types In-
clude berms made of sloping mounds of
earth, walls and fences constructed of a
variety of materials, thick plantings of

trees and shrubs, and combinatlons of
these materials. The chaoice between
thase depends on a variety of factars, in-
cluding the deslred level of sound reduc-
tion, space, cost, safety and assthetics,

2.3 Implementation Strategies

An implementation strategy, using nor-
mal administrative structure, is pre-
sented for a noise compatibility land
use control program. The strategy is
divided inte five major phases: 1)
problem identification, 2) examination
and selection of administrative tech-
niques suited to the lacality, 3) study
of legal status, 4) study of State legis-
lative changes, and 5} implementation.
Since considerable time might be
required to implement this strategy, a

stopgap procedure is afso presented.

The problems posed by the implement-
ation of this manual are enumerated
These problems include: 1} pubiie
ppathy, 2} limitations under State laws,
3) financial cost to the municipal
government, 4) negative physical and
aesthetic side effects, 5) opposition
with private interests, and 6) conflicts
with local tradition.

Other sources of information regarding
issues on highway noise control are
listed. These sources provide compre-
hensive information in the area of
acoustics, the effects of noise, noise
standards, prediction techniques, im-
pact reduction techniques, and nolse
control legislation.



3 Administrative
Technigues

There are two basic types of tools avall-
able for the prevention oi noise incom-
patibie land use: the physical techniques
which raduce noise impacts and the ad-
ministrative methods available to local
governments to encourage their use.
Section 4 of the manual describes the
range ol design and constructlon tech-
niques available, Thls section analyzes
alternative administrative actions to en-
sura thelr adoption.

The avallable administrative techniques
are categorized in this manual in five gen-
eral groups:

1) Zoning

2) Other legal restrictions (subdivision con-
trol, building codes, heallh codes),

3} Municipal ownership or control of the
land,

4) Flnancial Incentives for compatible de-
velopment, and

5) Educational and advlsory services.

Usually, the bast sofution far the munici-
pality will be a combination of several
techniques chosen to cover the widest
possible range of noise incompatlbility
situations.

%l m bt i b R e kb b e

In evaluating alternative administrative
techniques, these factors must be kept in
mind—

1) The authorlty for creation and enforce-

ment of local laws and regulations of this
manual usually comes fram thae “police
powers” which are delegated {o the |ocal
governments by the state, The enabling
acts through which the various statas
delegate the police powers differ from
state to state, and the abilily of the local
govarnment to enact laws is limited to
items speciiically contalned in the appro-
priate enabling act. Accordingly, tech-
niques available to communities in one
state may not 5o legal In othar states,
The legality under indlvldual state enabl-
ing acts must be determined and re-
solved before any administrative tech-
nique Is seriously considered,

2) Administrative costs associated with the

use of each technlque also vary across
local governments, In general, it Is most
efficlent to choose & strategy that is con-
sistent with the already existing govern-
mental structure for a particular situa-
tion, such as using existing officlals to
oversee the program rather than creating
new positions,

3) Variations in tarraln, trafflc, population

density and noise sensltivity occur within
as well as between municipalities. Regu-
lations must be flexible enough to aliow
the exerclse of sound adminlstrative
judgmeant 1o treat each situatien individ-
ually,

Desplte the above limitations, the variety
of avallable techniques is great enough
to ensure that most communities will be
able to find a combination of tachniques
apprapriate to control local problems

T A U
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while remaining consistent with both
state law and the admIinlstrative structure
of the municipallity,

One administrative technique not dis-
cussed In detail In this manual is the mu-
niclpal noise ordinance. While a well
wrltten and properly enforced noise ordi-
nance can be a major factor in the reduc-
tion of noise at its source, it can have
little or no efiect on controlling the com-
patibility of land uses constructed In
areas where nolse exists. Desplle this
limltation, a noigse ordinance should be
consldered as an Important component
of a municipality's legal and administra-
tive structure,

Zoning

Zoning is a commoenly used local admin-
istrative technigque to direct land use in
accordance with a plan for orderly com-
munity growth, The zoning ordinance, or
bylaw, specifles what type of land use is
permitted in each zoning district, Zoning
speciflcations have bsen used to control
anvironmental emlssion, signs, off-strest
parking facilities, lot size, frontags, max-
imum bullding height, and ratio of open
space to developed land. These prece-
dents make zoning a useful tool for nolse
control in most localitles.,

Since the areas within a community
whlch are impacted by excessive noise
probably do not colnclde with the tradi-
tional zoning districts, a method must be
developed 1o define the areas where any
acoustical reguiations apply. One mathod
wauld be the creatlon of a series of new
nolse impacted zones on the existing
zoning map, For example, each residen-
tial zone could be split into two zones

KEY

| Industrial

RO Residential

RS Rosidential
3.1 Aportionolazoning map without

|dentification of nolse-lmpacted
areas.




Identically controlled except for noise
regulations. The same wouid hold true
for each commercial, business or indus-
trlal zone (See Figs. 3.1 and 3.2).

A simpler alternative to the creation of an
entire serles of new zones Is the creation
of a single *'overlay zone." An overlay
zone Is a special purpose zone which is
superlmposed over the regular zoning
map {See Fig. 3.3). Often such zonas are
calied "superimposed districts,” and
they are used for a variety of reasons in-
cluding wetlands protection and alrport
compatibility.

In this case, the overlay zone could be all
land which is exposed to noise over a
certain level such as 65 dBA. Or It could
be defined, more easily but less approprl-
ately, as all land within a certaln distance
from the highway, such as 500 feet. Land
which falis in such a zone would be sub-
Ject not only to the regulations partaining
to the regular 2one in which it lies, but
also to the additlonal regulations pertain-
ing to the overlay zone, Such a technlque
s much less cumbersome legally and
administratively than the creation of an
entire serles of special zones (single
family residential, multi-famlily residen-
tial, commercial, atc,) in the noise Im-
pacted portion of the community.

Enforcement of the provislons of a zon-
ing law has traditionally been accom-
pllshed prior to development and con-
atruction through the approval of plans
and permits. While this before-the-fact
enforcement process has saveral obvlous
advantages, it does not always provide
compiete protection against conditlons
which only become apparent after con-
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struction is well underway. This Is espe-
clally true for items such as noise levels
and noise attenuation measuras which
can only be accurately measured after the
construction is complete.

In recent years, an Increasing number of
municipallties have Instituted an addi-
tional enforcemant measure—the occu-
pancy permit-—which providas eifective
after-the-fact enforcement,

Zoning can be used in four ways to Insure
that future development wlll be compat-
ible with nearby noise sources:

1) by excluslon of typically incompatible
uses from nolse impacted areas,

2} by regulating speciflc detalls of develop-
ment design or construction,

3) by permitting speclal development tech-
niques such as cluster and planned unit
development which enable nolse com-
patible slte design, and

4) by defining the areas ot applicabillty of
other local regulations.

These four roles of zoning are discussed
in the pages which follow,

Excluding Incompatible

Land Uses

The land in a noise Impacted area can be
zoned for noise compatible uses, such as
commerciaf, agricultural or Industrial. (t
is a simple and diract technique which
will work If the community has a non-
cumulative’ type of zoning law which
prohibits, for example, rasidences or
other sensitive uses In the Industrial
20ne.

Unfortunately, there is wusuafly not .

enough deamand for such noise compat-
Ible land uses to afford every community

1Under cumulative zoning, zones
ara ranked [n some (high (o low
usw) sequence such as heavy In-
dustrial, light Industrial commar-
claf, multi-tamily resldential,
single famlly resldenilal. Any uae
permitted ina low use zone, such
as a single family residantlal, Is

v
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aulomatically parmitted In highar 3.3 Idaentllication of nolse impacied
use zones, such as heavy Indus- area by ovarlay 2one

trlai, but the reverse is not true,

Non-cumulative zoning doas nat

automatically permit usas olhar

than thoss spoclfically allowsd In
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1) Nen-cumulative zoning Is legai

the luxury of lining both sldes of all high-
ways with them. [f all the communities
within a region were to adopt this tech-
niqua, they would make the land involved
usaless, Thus there could be legal action
agalnst the communlty to recover dam-
ages for whal could be considered a
“taking without compensation.”

Furthermore, this type of sirip zoning
may not be compatible with other plans
for the orderly growth and development
of the community, or it could be in direct
conflict with the development patterns of
adjacent communities,

The technique of zoning nolse Impacted
areas for compatible land uses should
only be considered if;

under
state law.

2) The locality has determined that (after

thorough study) such a land use pattern
Is compatible with the growth plans,
salety, and quallty of life of the com-
munity and the reglon, as wel! as with the
already existing land uses in the area.

3}A local noise contro!l ordinance or a

simitar ordinance within the zoning by-
law will prevent the uses In the zone near
the highway from In turn becoming noise
sources objectionable to uses in adjacent
zones.

Design and Construction
Requirements

Zoning can require speclfic construction
practicas or site design details which
tend to amsllcrate potential noise incom-
patibllities. These Include:

1) Buffer strips.
2) Noise barrlers.,

3) Height restrictions, and

4) Construction techniques,

There is aneed for caution in the applica-
tion of any of these requirements. While
each of the techmiguas will usually
reduce the effects of noise, there are
peculiar factors about many sites which
may render a given technigue completely
ineffective. It Is also possible that other
site-specific conditions have already re-
duced the noise impact thereby making
the requlred techniques redundant.
Either way, any exira money spent to
satlsfy the zoning requirement would not
produce the desired beneficlal effects.
Thus, each requiremen! in a zoning ordl-
nance for acoustical construction or slte
design practlces should have a provision
tor exceptlon I site-specific conditions
s0 dictate, Local municipal structurs will
determing the exact form that the excep-
tion mechanism should take.

Bufler Strips An overlay zone Incorpo-
rated into the zoning bylaws could re-
quire a bulfer strip between all residential
construction in that zone and the
highway. This requirement can be directly
stated in the zoning bylaw, or It can be
included in local development standards
or subdlvision rules and regulations as
being applicable in the overlay zone,
Soma provision for plantings or ground
cover within the buffer can be incorpo-
rated,

This technique will be most practicai in
areas wherg required ol size is relatively
large so that the Incorporatian of the buf-
far sirip as part of ona's backyard poses
no unusual hardship. For example, in
resldentlal areas where minimum |ot size

Is one acre (43,560 sq. ft.) and minimum
lof width (frontage) Is 125 feet, lots laid
out with minimum frontage will be over
340 feet deep and could easlly incorpo-
rate a buffer of 200 feet or more between
the rear of the house and tha rear lot line.
(See Fig. 3.4) Lots of minimum frontage
with house relatively close to the reslden-
tlal street are usually the most economi-
cal {o create In a subdlvision because of
the high costs assoclated with street
construction, driveways, and utilities.
(See Fig. 3.5). Thus, no particular hard-
ship is imposed on the daveloper, Con-
versely, areas zened for 10,000 square-
foot lots could not Incorporate buffer
strips of any significant width without, in
effect, decreasing the total number of
tulidable lots that could be created out
of a subdivision tract, Whether the aco-
namic hardship thus created is Justifled
must be determined on a local basls.

The following example of a medel article
incorporates the buffer requirement di-
rectly intc the zoning bylaw. 1

1The provislons lor plantings In
ihis modal ordinance are primarlly
intendad to Insure that the buffer
g aasihetlcally acceptable In addi-
tion o praviding the desirad dis.
tance betwean the nolse source
and the land uses,
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Section . Screaning and Buffers -
Noise Impact Suparimposed Districts
Screening and buffers shall be required
in Nojse Impact Superimposed Districts
between permitted structures and the
highway as follows: this strip shall be at
least 100 feet in width; it shall contain a
screen of plantings in the center of the
etrip. The screen shall be not less than §
feet In width and 6 feet in hsight at the
time of occupancy of such lat, Indlvidual
shrubs or trees shall be planted not more
than three feet on center, and shall there-
after be maintained by the owner or oc-
cupants s as to malntain a dense screen
year-round, At least 50 percent of the
plantings shall conslst of evergresns. A
solid wall or fence, not to exceed 6 fest in
helght, complemented by suitable
plantings, may be substituted for such
landscape buffer strip by special permit.
The strip may be part of the yard area.

No residential use, hospital, nursing
home, church, school or daycare center
shall be constructed within the buffer
atrip. No such use, praviously existing at
the time of anactment of this section
shall be extended Into or within the
buffer strip. No structure within the
buffer strip shall be converted to any
such use n

HIGHWAY

35¢

125 ——n

3.4 Houses ptaced near |he frent of
long narrow [o1a have deap rear
yards avallable to act as nolse

buifers,
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Construction of Noise Barrlers Construc-
tlon of an earth berm or wall during devel-
opment of a subdivision ¢an be incorpo-
rated into the community’s zoning bylaw
or inio the development standards or the
subdivision rules and regulations, Large
individual non-resldentlal uses such as
an office park can be protected from
noise by berms or barrlers if the proper
stipulations are tncorporated into the re-
gulrements for the appropriate devslop-
ment or bullding permits.

Barriers are not the ideal nolse compatl-
billty control In many geographical loca-
tions, There may be disadvantages of
aesthetles, quality of llfe, and safety In-
herent In any barrier project which must
be Individually evaluated, Required con-
struction of barriars can be limited to
situations where other alternatives do not
ox|st.

The following provisions, taken from the
Development Standards of the City of
Cerritos, Callfornia, could be adapted to
local condlitions elsewheare as permitted
under state enabling legislation.

General Provisions

All proposed fencing, other than the
fencing of an individual rasidential lot
from another residential lot, shall be sub-
ject to revlew and approval of locatlon,
height, materials and color as foliows—
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1) Materials-~
All peripheral fencing shall be predomin-
antly of siumpstone or masonry block
construction or other materlal as ap-
proved by the Director of Environmental
Aftfairs.

2)Color:
The color of any proposed wall must be
in harmony with nearby fencing. Any pro-
posed continuation of an existing wall
along an arterlal street must provide for
an Identical match of color and materlals,

3} Helght:

The minimum and maximum height of a
proposed wall shall be subject to the ap-
proval of the Director of Environmental
Affairs based upon the helght of other
walls nearby, the need for traffic sight
distance, the desirabillly of preserving a
sense of open space, and the need for
privacy.

4)Walls shall be requlred for screening of
storage areas, loading areas, parking
areas, and other areas as designated in
the Munlicipal Code and other provislons
of these Development Btandards, In addl-
tlen, walls shall be required to separate
major categories of [and use as follows—

a) Resldential SubdIlvision Adjacant to an
Arterlal Street: Rosidential subdivi-
slons may be buffered from arterial
streets with a combination of tencing
and landscaping, alternating frontage
road bufler strips with solid decorative
block walls and occesionai wall breaks.
for wrought iron fencing, pedestrian
access, and inset planters.

b) Residentlal Subdivision Adjacent {o a
Freaway: Residential subdivislons
shall be buffered from freeways and
{reeway on-and off-ramps with a com-
bination of fencing and landscaped
barms.®&
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width

Example A

125" minimum
allowable lot

Example C
Examplo Lot size Stroot size
width depth area length area
(Ft.) {Ft.) (FL.) (Ft.;10lots) (Ft.;10 lots)
A 125 350 43750 625 5000
B8 210 210 44100 1050 8400
c 350 125 43750 1750 14000

3.5 Three poaslble conlipurations for
1 acre minimum lots with 125 foot
minimum frontage showlng sav-
ings In street construction for
minimurn lrontagse lota. Nole that
axample A, which utilizaes minj-
mum lrontage, requires theshar-

est stroot langth per lot; and the
smallest tolal stroot area,

15
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Helght Restrictions Height restrictions to
limlt residential bulidings to a single
story or to a maximum height can be dl-
rectly incorporated Into the zoning regu-
lations which apply to a neise impacted
area, Height restrictions, when used in
conjunction with natural or man-made
barrlars, can prevent some of the most
severe highway noisa directly hitting hed-
room windows without banning all resi-
dential uses. Although very simpla, this
solution has seme drawbacks;

A}lt wiil only be effective If the terrain Is
such that single story buildings are effac-
tively out of the line of sight of the noise
source,

B) 1t may be more expenslve for the builder
than other technlquas such as acoustical
construction in places where land valugs
are high,

C)iIt may not be necessary In the entire
noise Impacted zone, but only for the row
of houses nearest the highway.

D}t may have nepative affects of enforcing
archilectural unlformity and rastricting
the flexibility needed to maka best use of
the slte.

One approach to height restrictions
which overcomes some of the ahove
drawbacks Is to allow exception to the re-
strictlon if satisfactory evidence of alter-
native noise compatibility measures is
presented.

Spocific Constructlon Restrictions Spe-
clflc requirements for acoustical con-
struction methods In the Noise Impacted
Zone can be delineated directly In the
zoning bylaws [n most states, An alterna-
tive, which may fit more appropriately
Into the administrative structure of many
communities s to put the requireaments

into the Building Code and to use the
Zoning Bylaw merely to deflne the geo-
graphical area where the requirements
arg applicable.

3.1.3 Special Development Concepts Certain

noise amelloration measures on large
scale developments are dependent on the
amount of {lexibility that the developer
has. Cluster development and planned
unit development (PUD ofier a devel-
opar incentives to set aslde major por-
tions of a tract for buffer strlps and to
locate bulldings in natural low-noise
pockets on the tract. A well written and
praperly adininlsiered cluster or PUD pro-
vislon in a zoning ordinance can grant
this flexibllily and still protect against
unwanted advantage being taken of the
cluster/PUD concept.

Ciuster resldential developrment is a zon-
ing technigue under which thea rasidences
on a large development tract are placed in
small groups, or *“clusters”, while a
maljor portion of the tract ramalns as
open space, Usually this is accomplished
by allowing a smaller individual lot size
than zoning normally allows, but with a
provision that the total number of unils
constructed will not be increased.

Planned Unit Development is simlilar to
cluster development, except that the
development is not completaly restricted
to residential uses. Under this techniqus,
a large tract Is developed as a somewhat
self contalned community with residen-
tial uses plus some shops or other com-
mercial uses primarily intended for use
by the residents of the tract, Often, some
community facilities are also Included In
the PUD. PUD zoning contains provisions
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for reduction of lot slze and creation of
open space simllar to those found in
clustaer zoning.

PUD and cluster are forms of "incentive
zoning" In which the developer s given
some special incentlve in return for pro-
viding a development more desirable to
the municlpality. In cluster zoning, the
developer gains by having to construct
fewer and shorter streets and by often
heing able to create more marketable
lots; while the municlpality beneflts from
decreased public costs, such as road
maintenance, shorter school bus routes,
and fewer miles of police patrol routes.
The municipality also receivas the benefit
of having permanent open space created
at no cost. Under PUD, the developer
also gains by belng permitted to build
valuable comrnercial uses in an other-
wise residentia! zone, but In return he
may be called upon to provide some com-
muniy facllities such as recreational
facilities or even land for schools as a
part of the development.

Whether a cluster development or a PUD
is a permitted land use is dependent on
the state enabling acts, For example,
communities in Massachusetts can
adop! zoning which permits cluster de-
velopment, althcugh they cannot require
It. At prasent, however, permitting a PUD
is of questionable legality under the
Massachusetts zoning enabling act,

Actually requiring thal a tract be devel-
oped as a cluster oras a PUD is presently
iltegal In many states. The dscision must
he laeft to the developers, but properly



3.1.4

structured incentlves can motivate them
strongly to choose the ciluster or PUD
option.

Clusterand PUD optlons will only work in
areas where zoning density is low
enough to allow the clustering of resi-
dences on smaller than usual individual
lots without creating crowdlIng, In areas
of densitles higher than twe or three
single family residences per acre, lhis
type of development is not practical with-
out use of multi-family buildings. Where
space allows, cluster and PUD zoning
can provide excellent noise compatibillty
control in addltion to often providing for
a quality of development unobtainable in
more conventional subdlvisions,

The concept of eluster and PUD develop-
ment Is too complex to be completely
discussed in this manual, and shouid
certainly not be adopted merely as a tool
to obtain nolse compatibility. If, how-
ever, a municipality has, or plans to
adopt, a cluster or PUD provision, Inclu-
sion of noise compatibility into its regu-
latory structure would be appropriate.

Defining the Scops of

Other Local Controls

Zoning can be used to dafine conve-
niently the geographical areas where
local ravision procedure or certain local
regulations apply, The details of the ap-
plicable procedure or requfation need not
appear as part of the zoning regulations.
Four of these are possible methods to
obtaln nolise-compatible land use devel-
opment control:

Special Permits A zoning or other local
law could require special permits prior to

the construction of typlcally nolse-in-
compatible land uses in a noise impacted
area. Thus, such land uses would be per-
mitted only if, In the judgement of the ap-
propriate local official or board, they are
deemed to satisty certain pre-conditions.
Exaclly what parmlt conditions are pos-
sible under state enabling legistation
varies considerably from state to state.

Environmental Impact Staternents When-
ever the state laws permit, the local re-
quirement of an anvironmental impact
report for any construction in a nolse im-
pact district could be a most useful tool
{o educate and motlvate the developer.
And, as state laws change, the impact
report could become the basis of actual
noise compatibillty enforcemaent,

Building Code In municipalities where
the building code is already administered
by a well established municipal organiza-
tion, additional specificatlons in the
building code can be aconvenlent and in-
expensive way to require acoustical con-
struction practices such as sound insula-
tien or sealed windows. An overlay zone
on the zonlng map can often be the most
practical way of defining the geograph-
ical area where these additional specifi-
cations apply. Building code acoustical
raquirements ara treated in dstail in a
subsequent sectlon of this manual.

Acoustical Analysis by an Architectural
Review Board The zoning regulations can
also be worded to requlre acoustical

- analysis of all proposed development

within areas ol potential noise impact.
Such areas could be defined by an over-
lay zone. The actual analysis might be
done by a member of the munlcipal staff
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or by an architectural review board. The
role of architectural review boards |s dls-
cussed in a subsequent seclion of this
manual,

Other Legal Controls

Zoning is not the only legal tool available
to local governments to control noise In-
compatible land use, Subdlvision control
iaws, building codes, health codes, oc-
cupancy permits, speclal permit proce-
dures and environmental impact state-
ment requirements can all be used to
prevant incompatible land uses from
coming into existanca,

3.2.1 Subdlvision Control

Laws

Although In many states subdivision
control laws and zoning are closaly ra-
lated, they are usually separate laws
sometimes administered by different
lacal authorities, In Massachusetts, for
example, the building inspector of a town
is the zoning officer who must enforce
the town's zoning bylaw. The Planning
Board, on the other hand, administers
subdlvislon control through the rules and
regulations which it has adopted,

Subdivision control law I8 admintstered
on the local level by a planning board or
planning officer using subdivislon rules
and regulations, development standards
or similar documents, These rules and
regulations contain the varlous require-
ments which must be met by a devel-
oper In the creatlon of a subdivislon,
Such things as storm drainage, pavement
type, curbs, sidewalks, maximum grades
in streets, stree! width, underground
utilities, and recreational land can all be
specified in these raquiraments.
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The requirements which a planning board
can bulld into Its rules and regulations
are very specifically dellneated in the
state laws on subdivision control. Wheth-
er a nolse compatibiilty element can be
required as part of a subdivislon sub-
mittal or whether requirements can be
made for acoustical slte planning or
architectural revlew [s dependent on the
state laws. It may be possible, for ex-
ample, to require a bufier strip or to re-
quire acoustical site planning in the area
near a highway. It may also be possible
10 specify acoustical iimits in declbels
which cannot be exceeded without
acoustical construction technliques,

In addition to direct specification of
acoustical criterla for developments, the
subdivision control rules and regulations
can be used as a bargaining tool to ob-
tain acoustical considerations from de-
velopers. In many states, the rules and
regulations adoptad under subdivision
control law may be waived for sufficlent
reason by the planning hoard or planning
offica, Thus, there is an implicit abliiiy to
bargain for acoustical Improvements.

3.2.2 Bullding Codes

Local buliding codes can be a powerfui
tool to insure thal any of a serles of nolse
compatibility measurss are taken. Re-
qulrements can take four basic forms;

1) Requlrements for specific construction
technlques such as double glazed win-
dows, doubls studded walls, or air con-
ditloning.

2)Raquirements for speciflc atienuation
charactsristics from construction In
terms of a mandatory Sound Transmis-
glon Class (STC) level.

3)Specification of certaln nolse ievels after

construction such as peak levels In bed-

rooms at night.

4) Interpretive ragulations with precise stan-
dards lelt up to the discretion of the
building inspector in each specific case,

As with most legal techniques, the
choices range from laws which are very
specific but not always appropriate in a
given case lo laws which are vagua but
which can be Interpreted to optimize
each individual situation, The key in writ-
ing & viable nolse compatibllity section
for a building code Is to make it strong
enough to be enforceable and yet discre-
tionary enough to be flexible. Ong way to
attempt to satisfy both of these goals is
te define the speclfic requirements as be-
ing applicable only in areas where the ex-
pected or actual exterior noise levels
exceed certaln levels.

Bullding codes have two weaknesses
when usad alone as a noise compatibility
control:

s They generally do not control the use of
the land surrounding the bulidings and
thus cannot require barriers, sita plan-
ning, or ptanted buffers. As a resuit, they
may not result In the most cost-effective
noise reduction strategy, unless they
contaln meachanisms to allow the use of
less expensive techniques of site plan-
ning and design where appropriate to
achieve desired noise levels,

= They have no applicability to existing
buildings.

Spocific Construction Techniques The
hypothetical sectlen of a building code
which follows attempts {o combine
strength with appropriate applicability by
granting the local building inspector the
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abiiity to waive any provisions when the
specific conditlons so warrant, Thus, the
required construction requirements could
be reduced, far example, to invelve only
those walls of a building directly facing a
noise sourca, Or, some provisions could
be walved entirely if the conditions in-
volved In the indlvidual case make them

unnecessary,

The particular wording presumes that the
local building Inspector has some way of
defining areas of the community where a
noise compatibility problem may occur.
Alternative wordings could be chosen to
define the applicable areas by measure-
ment with a sound level meter, by a nolse
contour map, by an overiay zone on the
zoning map, or by Including all areas
within a specified number of feet {such
as 500) of certaln highways. Also, an al-
ternative wording could make some
parson other than the building Inspector
responsible for intarpretation of applica-
bllity of the code provislons.



I PR TR N RO
Section ____ Acoustical
Construction Requirements

In all areas determined by the building
inspector to have the potential of signifl-
cant nolse impact, the following design
requirements shall apply—

A)All windows shall be double glazed with
a minimum ¢lass thickness of 3/16 inch
and a minimum sealed airspace betwean
the panes of 2 Inches.

B) All residential and office bulidings, hos-
pitals, rest homes and day care centars
shall have alr-conditioning adequate, In
the opinion of the building inspector, to
cool the rooms o 88 degrees when the
outside temperature is 85 degrees, '

C)All exterlor walls shall be constructed
with staggered studs to [solate interior
from exterior sides of the wall, The re-
sulting gap shall contaln a continuous
layer of acousticai blanket at least 2%
inches thick,

Provislons of this section may be waived
or otherwise reduced when, In the
opinion of the building Inspector, the
walls as designed will have a Sound
transmission Class of 50 dB, or when, In
the opinion of the bullding inspecter, the
interior nolse levels after occupancy will
not exceed 45 dBA more than six minutes
out of each hour. If thase requirements
are so walved or otherwise reduced, the
buliding Inspectar shall require satisfac-
tory proof of achievement of expected
nolse reductions prlor to Issuance of an
occupancy permit.m

Exterior

Specification ot Exterier and Intetlor
Noise Lavels After Constructlon Instead
of requiring In a bullding code that cer-
taln acoustical construction materials be
used, a performance standard could be
set requiring the attalnment of specific
interlor noise levels, An example of ex-
terior and Interlor performance standards
which might be appiled are those
adopted by the U.S, Department of Hous-
ing and Urban Development for use by
builders of federally funded housing.
{Sea Flg. 3.6)

discretlonary - normally acceptahls

clearly acceptable

Intetior

65dBA - L33

{not lo be oxcesded more than B out of 24 hours. )

450BA - L

{not {o be exceeded mora than 30 min, outof 24 hrs,}

clearly acceptable

3.8 HUD Noise Level Criterlal
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45dBA - L33
{not to be axgeadad mera than B out of 24 hrs,)

55dBA - Lg
{not to be exceadad more Lhan T out of 24 hra.)

45dBA - Lg {night)

(not to ba exceodad more Lhan 30 min, out of 8 hea.)

1Us pepartment of Housling and
Urban Developmaent, Deparimental
Clrcutar 1390,2, Nolse Abatemen!
and Controf: Dopartmental Pelicy,
Implamanlation Responsibililies, and
Standards {(Washington, 0.C,,
Augusl 4,1871),
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Noise Attenuation Requirements Re-
quirements for nolse reduction can be
definitive, requiring, for example, a
sound transmission class of 55 dB.
Definitive regulations are clear and easy
to enforce, but unfortunately they are not
always appropriate for each Indlvidual
case due to the differsences in amblent
noise Jevels,

Interprotive Regulations The prime disad-
vantage to any regulation which requires
acoustical constructlon techniques Is
that such techniques are not always the
optimum selution to nolse incompatibil-
ity probiems because they are so expen-
sive, Certalnly, site ptanning, plantings
and acoustical deslgn are much more
desirable solutions to a nolse problem.
For this reason, it |s Important that the
regulation contain a mechanism for ex-
ception If other methods wlll achieve the
desired low noise levels,

Precise noise standards can be left to the
interpretation of a local official by requlr-
ing, for example, that the Buliding In-
spector spaclfy an adequate STC In each
particular case, Interpretive regulations
can take advantage of human judgment
to provide the optimum solution for each
casa, but they are subject to the human
frallties of possible arbitrary, emotional,
or even dishonest decisions, Interpretive
decisions may be mere likely to result in
court actions than definltive ragulations,
particularly if the interpretation |Is
thought to be arbitrary or otharwise in-
consistent with local precedents. In the
following sample section of a building
codel, a compromise between dafinitive
and interpretlve reguiations is achieved
by including a provision for walver at the

#The numbaers uaed in all the
sample codes are only iltusirativa
and not moant as recommaended
lovels, Local evaluation [s neaeded
to sot appropriate lavals for Indi-
vidual communlties,
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discretion of the bullding inspector.2
Whather this is the solution for a given
communlty can only be determined by a
careful review of local conditions.

2 any olher local offlclat could be
chosen In place of tho buliding
inspecior If local conditlons so
dictata,
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Soctlon _____ 1

Acousticat Construction
Characteristics - Noise

Impact Suparimposed

Districts

No residential use, hospital, nursing
home, church, school, or daycare center
shall be constructed within the Nolse
Impact Superimposed Distrlct unless
avidence is glven that a Sound Transmis-
sion Class of at least 55 dB will exist in
all exterior walls which face toward the
highway, are perpendicular to the high-
way or are placed at any angle beiween

. facing the highway and perpendicular to

the highway. No such use shall be con-
structed unless avidence is given that all
other exterior walls will have an STC of

not less than 50 dB.

Within 200 feet of the highway In the
Noise Impact Superimposed District, no
such use shall be constructed unless all
rooms of the bullding are served by an
air-conditioning system adequate In the
oplnlon of the Building Inspector (or
athar appropriata officlal) to maintain a
constant temperature of 68 degrees,

The provisions of this section may be
walved or otherwise reduced [f, in the
opinlon of the Building Inspector, the
pariicular location and surroundings of
the proposed building are unique to the
area and will pravide for poak noise levals
less than 45 A-weighted decibels {45
dBA)} within the llving and sleeping areas
of the building.®



3.2.3 Health Codes

Local and county health codes exist
almost universally throughout the United
States. Many of them could be adapted
easlly to include a provision for nocise
compatibllity In new construction. In
some respects, tha health code has
distinct advantages over the other legal
and administrative techniques listed in
this manual:

*The health code can stand onits own asa
complete legal entity. 1t does not requira
the concurrant existance of zening, sub-
division control, or building codes In
order to function.

* Health codes are generaily backed by
strong state legislation, and they are fre-
guently administered by a strong local
arganlzation.

s Since the health code and its adminlstra-
tive structure exisl in almost svery com-
munlty, there |8 often no need to set up
new administrative agencies to handle
the nolse compatibility control.

* Enforcement of a health code's nolse
provisions would be technically simple,
A single direct measuremeni on a socund
level meter which Is easily used and
costs only a few hundred dollars Is suf-
ficient to determine if the standard has
been met. If [t has not been met, an occu-
pancy permit3 |s not Issued.

* Most health hoards have somae latitude in
what they can include in thelr coda. In-
clusion in the health code of maximum
noise levels as a condition for Issuance
of an occupancy parmit has much less
risk of a court chailenge than the inclu-
sion of the same raquiremenis In the zon-
ing hylaws or the bullding codes.

An example of the simplicity of using the

30ccupancy permits ara discus aed
latar in this section.

health code as a noise compatibllity
control can be seen in the case of Orange
County, Californla, The County's zoning,
subdivision, bullding and health codes
apply to all of the unincorporated araas
of the county.

The County Health Department requires
that the United States Department of
Housing and Urban Development (HUD)
requirements for acceptable interior and
exterior nolse levels, as oullinad in HUD
Departmental Circular 1390.2, be met.

The submittal of any development plan
requires, under the California Environ-
mental Quality Act (CEQA), that an En-
virenmental Impact Report (EIR) be sub-
mitted. A mandatory element of the EIR
is a description of actual and predicted
noise levels at the site and a description
of methods proposed to mitigate any ex-
cessiva noise impacts.

The County evaluates the submittal so as
to confirm the expectad noisa levels both
inside and outside the proposed build-
ings. If 1t is clear that the HUD standards
will be met, the ptan recelves approval
with respect to noise compatibility, If
there is some doubt whether the HUD
standards will be met, the approval Is
made conditional on an occupancy
permit which will not be issued unless
actual measurements, taken after con-
struction is complete, confirm that the
standards have been met. Development
plans which appear incapahble of meeting
the HUD standards are disapproved un-
less revision Is made.

The Orange County system is slightly
mora coinplicated than merely requiring
achievement of cartaln standards before
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issuance of an occupancy permlit in that
the county does evaluate the potantial
noise levels at the time of submittald
such an evaluation Is helpful because If
gives the developers knawledge of what
to expect early In the development pro-
cess before excessive money has been
spent on construction. This in turn
reduces the chances of successful cour
actlon against the county, should an oc-
cupancy permit actually be refused,

Occupancy Permits

Compliance with all of the adminlstrative
techniques previously discussed -
zoning, subdivision laws, bullding codes
and health codes - can be made manda-
tory by condltioning the issuance of an
occupancy permit on it. An occupancy
permil, or certificate of occupancy, Is a
document issued by some |ocal auihorlty
such as the Building inspector or the
Board of Health. It certifles that a bulld-
Ing meets certain minimum standards
and Is therefare fit to be oceupled.

An occupancy permit, as opposed to a
building permit, comes afier construc-
tion or modification of a building has
been completed. If the building is judged
by the appropriate locai offlcial or offl-
cials to be adequate for the intended use,
then the occupancy permit is Issued.
Without such a permit, the building
cannot be occupled.

Some of the approvals that might ba
needed prior to |ssuance of an occupancy
permit include approval from the plumb-
Ing, electrical, and buliding Inspectors of
the construction and werkmanship; ap-
proval of the firg department regarding
tire safety; and approval by the health de-

4 Orange Counly usas HUD Tech-
nlcal Bullatin TE/NA 171 for all
nolse leval avaluallon except in
raintion ta barriers when il uses
HUD Technical Bulletin TE/ NA
172,
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partment concerning various provisions
of the sanitary code,

If an cccupancy permit procedure exlsts
within the local governmeant, incorpora-
tion of noise standards into it is usually
an easy task, If such a procecdure Is legal
under state law but dossn't exist in the
local government it should be consldered
not meraly as a noise compatibillty tool,
bul also as a mathod of easy enforce-
ment of other local building standards.

The occupancy psrmit's strangths lie In
the fact that it is based on slmple direct
measurement and it is the final step in
the land development process, Its princi-
pal weakness comes from the potential
financlal hardships which it may impose
by denying use of a building after con-
slderable construction expenditures.

Although the occupancy permit proce-
dure can successfully stand by itself asa
nolse com palibility control procedure, its
use in conjunction with other control
technigues which identify potential prob-
lams at an earfler time is less lkely to
causa flnancial hardship for the bullder
and possible lawsuits for the local gov-
ernment,

A sample section of a zoning bylaw
which requires a certificate of occupancy
follows. This particular sample makes
the Bullding Inspector the enforcing
authorlty. It could he rewritten to specify
the Board of Health, the planning oftice,
or some other appropriate munlcipal
authority.

“Saection ____
Cerilticate of Cccupancy
Required.
It shall be unlawful to occupy any siruc-
ture or lot for which a building permit Is
required herein without the owner apply-
Ing for and receiving from the Bullding
Inspector a certlficate of occupancy spe-
citylng thereon the use to which the
structure or lot may be put. Failure of the
8ullding Inspector to act within ten days
of hls receipt of the notice of completion
of the building and the application for an
occupancy permit shall be considered
approval.

The certificate of occupancy shall state
that the buliding and use comply with the
provisions of the Zoning Bylaw and of the
Bullding Code of the Town of

in alfect at the time of Issuance. No such
certificate shall be Issued unless the
buildlng and its use and lts accessory
uses and the uses of all premises are In
conformity with the provisions of this
Bylaw and of the Bullding Code at the
tima of Issuance. A certificate of occu-
pancy shall be conditional on the provl-
slon of adequate parking space and other
facilities as required by this Bylaw and
shall lapse if such areas and facilities are
used for other purposes.

A certificate of occupancy shall be re-
quired for any of the following In con-
formlity with the Building Cocdle and thls
Bylaw:

1}Occupancy and use of a building here-
after erected or structurally altered,

2)Change In use of an existing bullding or
the use of land to a use of a different
classification.

Certiflcates of occupancy shall be ap-
plled for colncldentally with the applica-
tion for a building permit, and shall ba
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issued within ten days after the lawful
eraction or alterations of the bullding is
complete, Such certificates of occupancy
shall be posted by the owner of the prop-
erty in a conspicuous place for a period
of not less than ten days after issuance.l



3.2.5 Special Permit

Procedures

Where zoning ordinances exist, some
land uses are often allowed only under
spacial permit, Some munlcipallitles
which do not have zoning have a speclal
permit procedure as part of their genaral
municipa! ordinances. The specific land
usaes are permitted only 1f, in the judg-
ment of the appropriate local official or
board, they are deemed to satisfy certain
preconditions. A zoning or other local
law could require special permits prior to
the construction In a noise Impacted area.
Exactiy what permit conditions are pos-
slble under siate anabling legislation
varles conslderably from state to state.

The principal advantage of the specilal
permlit procedure over other more spe-
cific types of restrictions Is that each
situation s treated Individually. Thls is
often deslrable If a sound and raticnal
solution is to be reached since the many
variables involved, [ncluding terrain,
traffic, and nolse sensitivity, do not lend
themselves to genaralized solutions.
What is needed is a site by sile analysis
and application. No law, no matter how
carefully written, can cover all of the fac-
tors concerning a glven situation in as
complete a manner as can a sound ad-
ministrative judgement.

Another advantage is that the local rules
governing a special permlt procedure can
bo structured to require the appropriate
acoustical analysls as part of the permit
application. Thus, the potential devel-
oper, rather than the local government
would bear much of the expansa involved,

The vety advantage of the special permit

procedure — the incluslon of human
judgement — is alsc the major disadvan-
tage. While the judgement of capable,
knowledgeable and dedicated peopie Is
far better than meare application of inflex-
Ible standards, a poorly administerad
juctgement process Is subject to emo-
tional, arbitrary, or even dishonest
declsions,

This does not mean that the special
permit procedure should be discarded as
too much of a risk. The potential baneflts
to be gained are too significant. Rather,
certain questions must be satisfactorlly
answered in consldering the special per-
mit proeceduras;

1)Does the siate leglslation enable such
procedures 7

2) Does a local mechanism for the granting
of special permlts exist 7

3)If such a mechanism exists, does It have
the time and ablilty to handle nolse com-
patibility declsions ?

4)What checks exlst to ensure that the
|local mechanlsm wlll be conslistant, nen-
arbitrary, honest, technically sound, and
relavant ?

5)How can the systam be Insulated from
political pressures of local speclal
Interasts 7

6) Can it be funded elther through feas or a
general tax ?

Properly structured and administered,
the speclal permit procedure Is a power-
ful and just method of achieving noise
compatibillty,

In the following sample? of a speclal per-
mit section for a zaning bylaw, provislon
ls made for use of an occupancy permit

Noiso standards within slaoping
quariors wero taken from U.5, De-
partment of Houslng and Urban
Davalopment, Departmantal
Cilrcular1390,2. Nolse Abalsment
and Cantrol: Departimental Folicy,
implomeniation Respansibiiiies and 24
Standards. Auguet, 1971,

as a further tool of the speclal permit
procedurs. Where legal, this minimizes
the possibllity of the local permlt issuing
authority being misled by false technical
data during the speclal permit procedure,
Obviously, this requires that occupancy
permits and their issuance be deflned
elsewhere In the bylaw,

Also, the sample sectlon presumes that
some “"Board"2 exists or can be created
and that the Board has some standards
or "rules and regulations" regarding the
content of speclal permlt application
submittals, If this is not the case, such
siandards may be incorporated into the
zoning bylaw,

Il a local community desires a provision
for exceptlon to these noise critaria, at
the Judgement of the Board, this can be
achlaved by o slight rewordling of the
sample sectlon,

2The "Aoard” can be any municipal
official or agency that is appro-
prlata undor iocal clrcumatance.



Sectlon ___ .

Special Permit Procedure

for Noise Impact

Superimpesod District

No resldential use, hospital, nursing
home, church, school or daycare center
shall be constructed within the Nolse
Impact Superimposed Distrlct except by
special permlt of the Board, No such use
previously existing at the time of the
adoption of this bylaw may be expanded
into or within the Noise Impact Super-
Imposed District except by special permit
of the Board. No existing structure within
the Nolse Impact Superimpoesed District
shall ba converted to such use except by
special permit of the Board.

Applications for such special permits
shall contain all information required in
the rules and regulations of the Board
plus the following:

1) A plan showing the existing and antic-
ipated noise laveis in dB{A} that are or
will be expected on the site and in the im-
mediate vicinlty of the site,

2} A description of the site plan construc-
tion techniques, architectural designs,
and other measures expected to ba taken
to reduce amblent nolse lsvels, Such
descriptlon shall include sufficient plans
and other drawings to enable the Board
to accurately ldentify the noise reduction
measures expected to be taken.

3} Calculations showlng the resulting noise
levels expectad within and near the
plannied structures.

Prior to |ssuance of special permits re-
quired by this section, the Board shall
determine that the noise levels will be
successfully reduced te the following
standards, |

1These standards are meant as
examples, As in olher sample
regulstions, thay must bo adapted
to local conditions and prel-
arences,

1) Within sleeping quarters nolse levels 3.2,6 Environmental Impact

shall not exceed:

A) 56 dB(A) for more than an accLmuic-
tion of 60 minutes In any 24-hour
pericd and

B) 45 dB(A) for more than 3C minutes
during night time sleeping hours fram
it p.m,to 7 a.m,, and

C) 45 dB(A) for more than an accumula-
tion of eight hours in any 24-hour day.

2) Within other Interior areas normally oc-

cupied: noise levals shall not excead 55

dB{A) for more than slx minutes in any

hour,

The Board may include as a condition of
the speclal permil, a requirement for
actual measurement aiter completion of
consiructlon to confirm that the stan-
dards set forth in this sectlon have been
achieved before an occupancy permit
shall be issued.®

3.3
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Statement Requirements

There is a rapid trend toward requiring
that devetopers identify and anatyze all
impacts that a proposed davalopment
will have on the environment, Alr and
water pollution, noise, impacts on opan
space, and impacts on wlldlife are a few
of the factors for which analysis may be
required. The results of the analysis,
when submitied to permit granting public
authorities, becomes a usefui tool to
identify problems and to declde which
situations must be rectified hefore a per-
mitis granted.

State laws vary considerably in the re-
quiremants for submittal of environ-
mental Impact statements and plans to
mitlgate adverse Impacts. Callfornia, for
example, requires an extensive environ-
mental impact report (EIR) on most
private and public construction projects
large enough to require a building permit.
These reports are required to contain a
detailed noise element. Several other
states have adopted leglsiation requiring
environmental impact statemants, or an
eguivalent procedure. However, most of
these treat noise in & general fashion, if
at all, Also, these procedures are not ap-
plicable to all projects on the local lavel.
For example, a rullng in Massachusetts
has limited the local scape of environ-
mental Impact proceedings to projects
Involving redeveiopmant and housing
authorities.

Municipal Ownership

No law, reguiation, or financlal Incentive
controlling the use of land owned by
others can aver be as absolute as actual
ownership by the municipality of the fand
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or of restricted easemenis on the land.
This sectlon describes alternative types
of municipal ownership and methods of
acquiring land or seasements.

While municipal purchases of massive
amounis of land might create unaccept-
able financial burdens in direct outlays
and losti tax revenues, the actual circum-
stances of municlpal ownership are often
quite the opposite. There are several
ways that a munlcipality can acquire
clear title to land at a minimal cost, Ease-
ments, an etfective form of partial owner-
ship of the land can alsc often be ob-
tained for less money than outright pur-
chase. Finallv, the loss in tax ravenue
due to the removal of municlpally ac-
guired land from the assessed tax base
may be much less expeansive than the
demand for new municipal tax revenue
that would have been necessary to fund
the municipal services that would have
been required if the land were developed,

The pages that follow elaborate on soma
of the factors Involved In municipal
ownershlp of nolse-impacted land. The
optlons to the community are to leave the
land undeveloped, to develop it with
compaltible uses, or to sell it with appro-
priate covenants on the deed to insure
that only compatible uses are developed,

Municipal Land
Acquisition
There are two factors which a municipal-
ity must consider in declding the appro-
priateneas of land acquisition as a policy
to promote noise compatible land use:

1) The monsy cost of acquisition

2) The social costs and social beneflts as-
sociated with ownarship of the land.

1) Acquisition Costs The primary acqulsl-
tion cost to the municipality 1s the pur-
chase price of the land. If this purchase
Is financad by municipal bonds, the In-
terest on these bonds must also be in-
cluded in the purchase prics. Addltlanal
hidden costs to the municipality include:

* Feas Involving transfar of land, including
legal costs, engineering surveys, land
transfer taxes and the like;

* Capltal improvements cosis, including
necessary repairs to or demaolition of
structures on the property, and costs for
providing appropriate security arrange-
ments such as fences and lighting;

* pMalntenance of the property,

The primary detarminant of the land
pcquisition cost to the community is
the mode of acquisition used by the
municipality, Five alternative methods
can be considered: 1} Outright pur-
chase 2) Eminent domain taking 3)
Gift 4) Public land acquisition under
subdivision development 5) Transfer
from other governmental agencies.

Each of these mathods, appropriate
under certain clrcumstances, wiil be dis-
cussed in the paragraphs that follow.

Purchase The purchase of propearty by a
municlpality s an effective, but expen-
sive way to achleve noise compatible de-
velopment. Usually the fact that the
municipality has a plan io purchase land
adjacent to highways will drive up the
price of land on the open market.

Eminent Domain Taking Eminent do-
maln proceedings are limlted by state
law. The purpose of the takings, and the
intended use of the land, are the major
factors in determining whether the
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eminent dornaln is legal. The major cri-
terion Is the extent to which there I5 a
public purpose served by the taking, a
condltion which must be satisfled if
aminent domain is to be valld.

The public purposes sarved by eminent
domain takings for noise compatlbility
are sublect to question In the courts.
Howeaver, strong arguments can be madé
that public health is praeserved by praven-
tion of human exposure to excesslve
nolse levels, and that the quality and
value of the community as a whole Is
improved by not having residences or
other incompatlble land uses in a nolse
impacted area.

The eminent domain process runs the
risk of being subject to local opposition
hecause of the Involuntary nature oi the
land acquisitlon, Furthermoere, the cost
of the taking is set by the court and may
be considerably higher than the com-
munity orlginally anticipated. Both of
these factors must be evaluated carsfully
prior to implementation of an eminant
domaln progeeding.

Gilfts Gifts, particularly restricted gifts,
represent a fraquently overlooked source
of municipal land. There are often signifi-
cant tax advantages {both properly tax
and personal income tax) to the individ-
ual who glves land to the community.
Furthermore, restrictive covenants (such
as forever maintaining land as open
space) can make the donatlon of such
land more attractive.

Acqulsition under Subdivision Dovolop-
ment Another method of acquisition of
tand at little or no cost to the community
|s that of receiving land as part of the



subdivlslon process, This Is most practi-
cal In cluster subdivision and planned
unit development situations because
both of these situations usuvally requlre
tha creation of public open space as the
condition of reduced lot sizes, A properly
worded zoning law, combined with ap-
propriate administrative procedures, can
insure that a portion of such land ba a
huffer betwsen a highway and adjacent
land uses. Tha municipal uses of land
received In this manner would ba re-
stricted primarily to open space, con-
sarvation, and recreational uses, helping
to solve the noise compatiblily problem.
This type of land acquisltion Is quite
dependent on the bargaining abliity of
the local ofticlals at the time that they are
considering the plans for approval.

Transfor from Other Govornmental Agon-
cios Some of the land acquired during
the development of new highways may
be of Iittle or no use to the highway de-
partment. For example, highway regula-
tions may permit the purchase of an
entire parcel of land even If oniy a small
portien of it Is requlred for the actual
right of way. The transfer of this land to
the municipality can hoth reileve the
highway department of the responsibility
of 1ts maintenance and also serva the
municlpal goals of noise compatlbility
control.

2) Social Costs and Bunelits of Continued

Public Land Ownerahip Local municipal-
itles must consider not only the Initial
costs Incurred In acquliring land, but the
costa and benetits associated with tha
continued public ownershlp of that land.
Flve components of municipal ownership
are:
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= Value of altarnative use of acquired land,

s Tax loss,

« Loss in private projects not taken,

» Gain in noise ¢compatibllity, and

* Savings In munliclpal services that would
atherwise be raquired.

Munlclpallties can use land acquired in
noise impacted areas in three ways: pas-
sive municlpal uses, active municlpal
uses, and nen-munlcipal useas.

Passive rmunicipal uses include:

* | |near parks, Including rlding trails, hlk-
ing trails, and scenic overlooks.

s Other recreational uses such as swim-
ming facilitles and playgrounds,

* Conservation and agricultural uses such
as a watershed protection, or a town
forest, or a wildilfe sanctuary.

Active municipal uses include:

= Normally compatible uses such as a mu-
niclpal storage facillty, public works
garagse, or a fire statlon,

* Other municipal uses which can be
readily soundproofed to adequate levels
such as municipal office buildings.

Non-municipal uses include:

® Agricultural or other essentially non-
occupled uses cenducted by private In-
dividuals and restricted by covenants or
other deed restrictions.

* Lses by other governmental agencies re-
stricted by legal agreement to nolse com-
patibls uses.

* Bulldings constructed to appropriate
soundproofing standards by a radevelop-
ment authority or simflar agency, and
sold to appropriate private buyers.

* Privately constructed and occupled
bulldings whose use and construction
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are controlled by covenants or other deed
restrictions Imposed by the municlpality
as a condition of sale by the munlicipality.
Pre-axisting buildings purchased by the
municipality, soundprootfed, and then
resold fo appropriate buyars,

Easements and

Conservation Trusts

Restrictive easements are often obtained
by municipalities {o protect scenic views,
walarsheds, well sites, and conservation
land. After having granted a restrictive
easement, the land owner can use the
land only in ways not prehibited by the
terms of the easemeant. For example, an
easement can be written to restrict the
owner from building on the land covered
by an easement.

Easements for noise compatibility pur-
poses could restrict bulldings in the por-
tions of the land nearest the highway or
other noise sources. They could prohibit
the cutting down of trees which presently
form a natural buffer, or the destruction
of an exlsting hill which presently acts as
a barrier, Or, the easement could merely
restrict certain types of buildings such as
residences uniess specified acoustical
constructlon techniques are used.

An Important advantage of municipal
possession of an easemeant is that it can
often achiave effective control over land
at a much lower cost than actual munici-
pal ownership, Easements can be ob-
talned by five of the methods as pre-
viously listed for obtalning ownership:
purchase, eminent domalin, gifts, sub-
division conditions, and transfer of other
governmental agencles, The difference,
however, is that title to and limited use of



the land remains with the orlginal owner,
thus making the cost of obtaining ease-
ments much less than the cost of out-
right ownership,

For the land owner, the giving of an ease-
ment can often result in a slgnificant
reduction in his property and income
{axes. A property tax reduction can be
arranged as a condltion of the easement
to reflect the lessened value of the land
because of the existence of the
easement. It may be necessary to write
some guarantee of this lower property tax
assessment Into the easement agree-
ment in order to convince the property
owner of the benefits of granting the
easement to the municlpality, Signiflcant
income tax reductions may also occur
because the owner may deduct the entire
value of the easement as a “charitabie
contribution."

The cost of an easement to the munici-
pality varies with the terms of the ease-
ment. Flrst, the price is a functlon of the
value of the rights which the owner is
giving up. If the easement causes little or
no change to the land use options avall-
able to the landownsr, then the cost of
the easement should ba small or perhaps
frea. If, however, the easement greatly
restricts uses which could otherwise
have been possible, then the easement
cosat will approach that of actual pur-
chase. Careful atiention should be given
to insure that no unnecessarily restrictive
{and therefora costly) conditions are
written into easements.

Consarvation Truste A variation of an
easament is a conservation trust. The
owner of a parcal of land glves land to the
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community to be held In a conservation
trust for a specified length of time. Since
the glit is for a specified period of time,
the original owner retains residual rights
to the land as a long-term Investment. If a
local conservaton commission or simllar
agency exists, it can, depending on lis
legal status, hecome the holder of this
land.

While the land remains in the conserva-
tion trust, no taxes are paid on it by the
land owner. The land owner retalns
residual rights for future possible use of
the land, and is guaranteed the fact that
the land will not be developed. This can
be particularly advantageous to the land
owner who is feeling pressures {due to
increasing taxes or Increasing land valug)
to sell land which [s valued for scenic or
ather qualiities.

To the community, this represents an in-
expenslve way of controlling land to
regulate orderly cornmunity growth as
well as potential noise incompatibitity.
However, safequards should be bullt into
a conservation trusli program o Insure
that the trust benefits the munlclpality in
general and is not merely a way in which
one land owner gets protection for his or
her forest preserve at the expanse of the
taxpayers.

The cost of signlficant municipal ser-
vices which can be saved by praventing
devaelopment of the parcel Is a banefit to
the municipality only If the parcel would,
in fact, he developed If the trust did not
exlst. The prevention of fulure noise in-
compatlbility problems or the gaining of
public access to desirable woodlands

also may benefit the municipality, In .
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general, land held in conservation trust
should fit into & municipal or reglonal
open space plan, and not be randomly
chosen on the sole basis of avallabllity.

Financial Incenfives

In addition 10 direct legal controls on
potential developers, financial incentives
In the forms of tax reductions and re-
duced costs exist. This sectlon examinas
some of these techniques.

Tax Incentives

One often overlooked, but very eflective
tool to shape land use development is the
municipal property tax. Tax Incentives
can he used to discourage developmant
of incompatible land uses, to encourage
the creation of bufter strips, and 1o en-
courage the use of acoustical consiruc-
tion techniques. All too often howaver,
the effect of a municipal tax pollcy is to
encourage rather than discourage such
developmant.

Municipal tax incentives can take several
forms:

A) Undeveloped land or agricultural land can

be assessed as such rather than as a
much more valuable collection of vacant
but buildable iots. The resulting tax acts
as an incentive for the owner to keep the
fand in its undevaloped state.

B)Lots In & noise impacted area can be as-

sessed at a flat rate ragardless of slze
rather than on a "per square foot" basis.
This encourages [arger lots which maka
on-lot buffer strips possible.

C)The extra cost (and value) of acoustical

construction such as insulation, alr con-
ditlening, or double glazed windows can
be assessed at little or no value,



The most effective of these tax incaentlves
Is the first: assessment to discourage the
davelopment of land. Yet, all too often,
local assessment policy has just the op-
posite effect in that |t encourages and
sometimes forces the development of
land,

A widespread poiicy among local asses-
sing bodies Is to tax all property at its
potential "highest and best use™, thereby
creating the broadest possible tax base.
The logic Lehind this type of palicy is
that a glven amount of munlcipal revenue
can thus be ralsed with the smallest
possible tax per dollar of assessed valua-
tion. In theory, this wlll keep everyone's
tax blll to a minimum, If the municipal-
ity's Inleresls are best served by the
land's not being developed, the object
would be to assess the undeveloped land
as low as possible rather than assessing
it according to its “highest and best
use”, Conversely, high taxes on undevel-
oped land may give the owner no finan-
cial alternative other than selling to a
developer.

However, such an assessment policy will
not be without potentlal problems and
these problems should be addressed and
overcome. The potential problems fail
into three general areas:

A) Legality under state laws,
B) Equity of application, and
C) Public acceptance.

Each of these wlll be treated In turn.

The legality of incantive assessmant pol-
icies varies from state to state. If state
law roqulres “full and falr evaluation"
without specific exemptlon of undevel-
oped land, this assessment policy may

not be legal. Even in states which permit
specific exemptions (such as Massachu-
setts, which allows agricultural land to
be assessed as such) there is question
whether the scope of these sxemptions
can be expanded (such as to Include
wooded areas, open spaces, or under-
developed land). The legal constraints
must be evaluated for each given state,

A second issue which reflects on the
legality of incentlve assessment policies
Is the equity with which the policy is
applied. If, for example, it is deslred to
apply such an assessment policy to all
agricultural land near a major highway,
then it will probakly be necessary to
apply the same policy to all agriculiural
land throughout the municipality, Wheth-~
er such unlversal applicabillty of Jow
value assessments s compatible with
other municipal goals is a question to be
answered on a [ocal basis,

Perhaps the most fraquent prablem as-
sociated with an incentive assessment
policy Is that of obtalning public accep-
tance of It. It is obvlous that any actlon
which lowered the assessmeni value of
propeny would narrow the tax base of the
municipallty and thus raise the tax rates
and the tax bills of those whose property
was not reassessed. {This assumes that
the total amount of money 10 be raised
through the property tax does not de-
crease.) And an increase In tax biils Is by
no meang a guaranteed method to inspire
enthuslastic public acceptance,

Often, however, these assessment pol-
icles will actually prevent much of the
future increase In taxas that would other-
wise have been necessary. This Is true
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whenever the increased costs of provid-
ing municipal services to new develop-
ments are greater than the additlonal tax
revenues that the new developments will
generate.

The chance of obtaining public accap-
tance can be Increased if it can be dem-
onstrated to the public that a greatly In-
creased tax rate (due to Increased
demand for publc services) is the alter-
native to a lesser increase due to narrow-
ing of the {ax base. Also, the dasirability
ol maintaining the land in its present
state for other than financial reasons can
also be used as an argument.

3.4.2 Relaxation of Local

Regulations

A malor flnanclal incentlve to encourage
builders and developers to utllize noise
compatlble construction and develop-
ment techniques is to relax enforcement
of certaln provisions of some local regu-
latlons. Often, local regulations or codes
such as development standards, and
subdivislon regulations aliow local offi-
cials some discretlon in thelr enforce-
ment. Thia discretion can become an im-
portant bargaining tool to bring about
various noise compatible development or
constructlon techniques. Thus, the
bullders or developers can financlally
baneflt from relaxation of local regula-
tions or codes, if In turn thay agree to
provide for appropriate acoustical cevel-
opmant or construction.

For example, a local regulation might
ardinarily regulre sidewalks on both
sides of all streets within a new sub-
dlvislon. Perhaps this requirement could
be walved on one side of some of the
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shorter streets without any adverse
effect on the quality of the subdivision.
The resulting savings could be enough to
compensale the developer for the cost af
acoustical site layout or construction of a
barrler or berm. Likewlse, a waiver which
allows substitution of molded asphalt or
bltuminous concrete curb for ordlnarily
required granite curb can save the devel-
oper several dollars per foot of road, The
developer might find such a saving to be
well worth the added cost of providing a
subdivision that |s acoustically compat-
ible with neighboring noise sources.

The speciflc nolse impact reduction tech-
nlques that can be obtalned in this
fashion include acoustical site planning,
berm or barrler construction, buffer
strips, acoustical architectural design,
insulation, and other construction tech-
niques.

Certain potential problems shouid be ad-
dressed and overcome If such a policy Is
to be attempted. These problems fall Into
five categories;

A) The relaxation of the local code should

not cause a significant negative effect.

B) The policy must be legal.
C) The application of the policy should not

be arbitrary.

[3) Undesired precedents should not be set,
E) The person who benefits from the cods

relaxation must be capable of providing
the desired acoustical benefit,

Municipal Sarvices

A municipality can provide a variety of
servicas to Insure that new development
is compatible with nearby nolse sources,
Some of these services are surprisingly
effective. Munlcipal educational services

cannot be as definite as legal regulations
or as abselute as ownership of the fand
but they can, for a very low cost, supple-
ment these otheradministrative methods,

Fourmunlclpal services will b discussed
in the pages that follow:

1) Archltectural review hoards,

2y Municipal design services,

3) Builders Informatlon libraries, and

4) Public Information programs.

3.5,1 Architectural Review
Boards
One of the many beneflts that a local
communlty can derive from an architec-
tural review board is noise compatible
design control.

An architectural review board (ARB) is a
local board—either official or unofficial —
composed of clilzens expert In architec-
ture and related lields who analyze pro-
posad development and construction and
who provide the appropriate municlpal
officials with advice based on this
analysis. Often the ARB Is composed of
membars who have volunteered thair
part-time services to this communlty
project,

Although it is often not an officlal branch
of the municipal government, tha ARB
can derive significant strength from the
support which it recelves from the agen-
cies and officials who recelve its advice.
Convorsely, an ARB, no matter how
skilled its members may be, is af no raal
value if its advice Iis not heeded or Il its
decislons are not supported by the lacal
officials who have the legal authority to
enforce such declsions, This support, or
{ack thereof, s perhaps the key deter-
minent of whether or not the ARB will be
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a successful influence on the quality of
community growth,

In the area of noise-compatibllity control,
the ARB can recommend any of a vast
number of physical techniques such as
site design, architectural building de-
sign, insulation, acoustical windows,
subdivision layout, buffer strips, and
berms and barriers. Agaln it should be
emphaslzed that noise compatlbility con-
trol is anly one of several benefits that
will accrue because of an architectural
review board. Other benefits such as con-
tinulty of architecture, community plan-
ning, and quality of design and
construction can be equally Important.

4.5.2 Munlcipal Design

Services

Faor a municipallty which has the techni-
cal ability on Its staff, an Informal design
review setvice can be the optimum way to
Insure that future development and con-
structlon is compatible with existing
neatby nolse sourcas.

An effectlve design review service can
consist of nothing more than an em-
ployee of the municipal engineering,
planning, or bullding depariments who
specifies certain minimum requiremants
for insulation, window construction, wall
construction, barriers, berms, or buffer
strips on a copy of the plans as sub-
mitted by the developer, The employes
can also be one who would normally
reviaw the plans during the permit or sub-
division approval procass, and the addl-
tion of the nolse specifications would
thus add anly a few minutes to the raview
pracess, The developer would then have
a clear indication of the nolse cornpati-
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bility measures which the municipality
desired.

The specifications passed on to the de-
veloper could be requirements, the sub-
Ject of negeotiation, or mere suggestions,
depending on the strength of local laws
and the specific wording of state enabl-
ing legislation. Even speclfications
which are mere suggestions stand a good
chaince of being followed especially if
they do not represant a major added cost
to the developer or bullder, or if they can
be expected to Improve the markst value
of the bulidings.

It should be remembeared that the devel-
opers or bullders do not necessarily
know the expected noise Impact on a
planned bullding, the amount of noise
attenuation that Is desirable, or the op-
timum way to achieve that attenvation.
As such, the bullder is llkely to welcome
the advice of 2 munlcipal employee who
Ia reasonably cognizant of noise attenua-
tion measures and expected local noise
levels.

Builder's information

Library

A passive form of municipal design ser-
vice consists of merely maintaining a
convenient lbrary of acoustical design
and construction techniques along with
some background literature on expected
noijse lavels, This is an appropriate ven-
ture in many amaller communities where
the municipal planning and engineering
offlces may be part-time or combined
with othar municipal functions. It is very
inexpensive. It raqulres & minimum of
personal attention by municipal officials
or employees, And, It provides the local
designers, builders, or developers with

otherwise unavailable information which
they may be qulte willing to use in their
planning.

Even a library consisting of this manual,
a map showing the areas of noise im-
pact,1 one or iwo of the refersnces listed
In section 5.3 and a handful of advertis-
ing brochures frem manufacturers of In-
sulation or other agoustical building
materlals would provide an information
source signiflcantly greater than that
readlly avallable io the average builder. A
singie shelf in the town hall or the local
library may be all that Is needed.

While this may seem 1o be a naively
slmple sofution to a complex problem, It
should agaln be remembered that many
designers and the vast majority of all
builders and developers have had little or
no experience with nolse compatible
construction and design, The Itbrary,
perhaps set up and maintained by a cit-
izen volunteer who has some knowledge
in this topic, can provide the builder or
developer with the appropriate informa-
tion. Actual usa of such a service can be
urged by the local departments which
issue permits or which approve subdivi-
sion plans.

Public Information

Services

Public awareness of the sevarity of nolse
impacts and the physical technigques that
can lessen thess impacts can be an im-
portant {factor in determining the market-
abillty of a bullding, espsecially a home.
This can have a direct financlal efiect on
the bullder through both price and qulck-
ness of sale, Accordingly, public aware-
ness can be a weicome tool in a municl-

1 Available from siate highway
departmon data,
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pality's efforts to achlove nolse compati-
hility control.

The format of a public information ser-
vice will vary from community to com-
munity depending on local skills and
facilities, A very simple yet effective
technlque would be to Indicate areas of
noise impact on all municipal maps.
Since prospective home buyers often
obtain such a map, they would thus be
awarg of the potentiality of the nolse In-
compatibility. While certainly not al
potentiai buyers will be aware of this In-
formation, the fact that some of them will
may be enough to motlvate the builder or
daveloper,

More sophisticated public information
services could use maps displayed
promlnently in the library or at the
municipal offices. Publlcity in the local
press or cogperation from a local public
service  organization such as  the
Chamber of Commerce can be effactive
In some localitles.

Like several of the other administrative
techniques llsted In this manual, a pubiic
Information service will not by itself be
the cure to all the community's nolse
compatibility problems. It can, howsver,
be a useful force when used In
conjunction with other administrative
technlgues.

Conclusions

The varlous administrative techniques
which may bring about nolse compatibie
land use are listed in Figure 3.6. While
some communitles may consider a single
technique—such as the health code—
adequate to provide the desired control,
most local governments wlll find that a



combination of several techniques is
best in terms of sifectiveness, cosl, and
desirability of results.

One such combination might be zoning
to require buffer strips, health code stan-
dards entorced by occupancy permit, and
an architectural review beard, Under such
a comblnation, the near-absolute author-
ity of the health code |s complemented
by two other methods {zoning and the
ARB) that will tend to bring about the
most desirable physical solutlons. Also,
the required buffer strips and the arch-
ftectural review should significantly
reduce the number of Inslances where
entorcement of the health code requires
gxpensive maodifications to bulidings
after they have been constructed. This
coembination would work well in munici-
palities where low expecled land use
density made huffers practical, where an
effactive architectural review board could
be established, where the health code
could be made appropriately strong, and
where existing deveiopment in and near
the noise impacted area was slight,

A combination mora appropriate In a mu-
nicipality where high land values dlictate
relatively dense land use development
might be industrial zoning of major tracts
with bhuilding code requirements for
acoustical insulation In the remalnder of
tHe nolse impacted arsa.

Several variables must be individually
evaluated on the local leve] to determine
an appropriate combination of tech-
niques:

Timing |f major land use development is
not expected for some time, the municl-
pality has the luxury of being able to sat
up incentive zoning (ciuster and PUD)
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programs and to utllize an architectural
revlew board for long range planning.
Convarsely, the threat of extensive rapld
development may limit the municipal
choice to such things as building and
health codes which can be quickly imple-
mented and which apply te [ndividual
constructlon sites even after subdivision
layouts have been planned.

Existing Development If there is no
axisting development in the area, the
choice of physical and administrative
techniques is quile wide, |f, however, the
area Is partially developed, it may be ex-
ampt from zoning or subdivision control
and It may be beyond the scope of any
scheme such as planned unit develop-
ment or acoustical site plapning that re-
qulres coordinated development of major
areas.

Physleal Techniquos Oesired Some
physical techniques such as acoustical
subdlvision deslgn are not within the
scope of some administrative techniques
such as bullding codes. If a particular
physical solution Is desired, an appro-
priate adminlistrative technique must be
chosen,

Dagroo of Control Dealred Some admin-
Istrative techniques such as municipal
ownership are absolute controls. Other
technlques, such as educational ser-
vices, incentive zoning, and financial in-
centlves are voluntary. In sliuations
where a meost desired administrative
technique such as ineentive zoning might
not always ba sufficiently strong, deslred
control can be assured by having an addi-
tional control such as heaith codes which
could be used where necessary.

Finonclal Considorations The cost of
municlpatl acquisition of land, and the

el

cost of adopting and enforcing municipal
requlations can be signiflcant and must
be considered in determining which
administrative techniques are to be em-
ployed. Other relevant financial consider-
ations are the future tax base and the
future demand for municipal services.
Both of these, which vary depending on
how the land is developed and used, are
influenced by the noise compatibility
land use control strategy chosen.
Administratlve Structure of Local Govern-
ment Any adminlstrative technique can
only be effective If there is a willingness
and a capability withln the municipality's
governmental structure t{o actually ad-
minister the technique,

Tho Local Political Sltuation If the |ocal
legislative body will not adopt a desired
regulation, orif it will not vote funds for
land purchase or administrative costs,
the desired administrative technlgue-——
ragulation or purchase—Is |Impassible,
LIkewise, strong oprositicn by local offi-
cials can hamper any attempt to effec-
tively enforce existing ragulations.
Applicability Undor State Law If a tech-
nique is not lsgal under state law, it can-
not be considered as a valld noise com-
patible land use control.
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Adminisirativa Technlgue

Physlcal Result

Zoning leExclucta Typlcally Incompalible Land
Usgos

Zoyiing 10 Require Bultlar Strips

Zaonlap to Require Barms and Barrlers

2aning la Limil Buitding Helght

Zonlnp to Require Acoustical Bullding Technlques

Zaning to Allow Ciuster or Plannad Upli
Developmenl

Subdivialon Control Law

Bullding Codas

Health Cudes

Speclal Parmit Requirements

Environmental Impac| Statements

Municlpal Purchase of Iho Land

Othar Munlelpal Acquisition of Land
Pariial Ownershlp—Easements and canservation
Property Tax Incentlvas

Relaxatlon of Municipal Codes as a Flnanclal
Incantive

Architocluzal Revlow Boards

Munl¢lpal Dosign Servicea

3.7 Adminisirative Noiss Gompatibli-

Iy Land Uso Control Technlques

Pravention of Incompatible Land Usa

Bulfer Stripa
Path Disrupllon
Path Disruptlon
Insulation, Isolation, Absorption

Buifer Strips, Slie Deslgn, Path Disruption
Bulfers, Barms, Borriers, Stte Design, Path
Disruption

Insulation, Isolatlon, Absorption

Mast Techniques

Most Teehniques

Most Technigques
Bulter Strips, Prevenlion of Incompalible Land Use

Buttaer Strips, Praventlon of Incompatible Land Usae
Buffar Strips, Praventlon of Incoempatible Land Uss
Prevention of Incompatible Land Usa

Mosl Techniquas
Most Technigues

Most Technlques
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Siluations Whata Masi Applicabla

wheara Damand far Typically Compatible Land Uses
is Slgnificant

Whare Land Valugs and/or Lot Slzes Parmit
Whare Other Physical Techniges are Not Practical
When Terrain Makes this Technlque Effective

Where Other Meaaures are inadequale
Where Large Uncevelopad Araas Exist

Where Large Devolopmants Rathar Than Indlvidual
Bulldings are Anticipatad

Where Inglvidual Lota Are Belag Developead
Anywhere State Laws Parml|

Anywhere That the Parmit Granilng System Exlats
or Can Be Startad

Anywhaere Legal Under State Law

Whore Developmont Pressurss Make Loas Absolule
Muasuras [nadenuate

Where Passible
Whare Posslble al Low Cosi

Where Tax Fressures Exist on Qwners of Undavel-
aped Land

Cnly Whara Code Enfercement can bo Retaxed
Without Negalive S|deo Elfects

Whare Apprapriala Ablilty Exlats on the Munlcipal
Staff

Anywhere
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h
les with Terrain
lea with Terraln

h for Intariors, Low tor
priors

h
h
h for Interlors, Low for
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13 wllh Response

Dependant on
rcemant Mechanlem

Cost to the Municipalily

Insignilicant if Zoning Exista

Addlilonal Roview Procedure

nslgnlflcant If Subdivision Control Mechanlsm
Already Exisls

Inslgniticant If Bultding Code Enlorcement Already
Exista

Insignlficant Additjon to Prasent Health Depart-
menl Costs

Limlted Cost if Speclal Permit Mochanism Already
Exlsts

Varies with Enforcoment Mechanlsms

High

Often Insigniticant
Qlien Insignlticant
Vatles

Inslgnificant
Often Insignifican!; Depends on Administration

Iasignitlcant

Note 1: Denlai ol Bullding or
Special Permiia

Note 2: Occupancy PermHs

Note 2: Performance Bond

Enforcement Mechanism

Commenis

Notel

Nota1
Notes1,2,53
Nole1
Notes 1,2,83

Approval Procedure

Notes14& 2

Notes18 2

Varies

Note1

Varias

Possassion

Possesslan
Possession

Incentlve

Incontlve

Varies

Infarmatlon; Public Pres-
sure
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May Make Land Worihltesa

Easy to Implament In Low Denslly Arsas
Olen not Aesthetically Deslrable
Etleclive In Limited Sltuations

Can Causo Unnecessary Buliding Costs
Signiflcant Potentlal Benelits, but Can be Misusad
Nol Always Applicable

Limited to Few Physlcal Technlques

Highly Eflective

Slto Specilic Analysls lor Each Casa

Comprehenslve

Can be Undesirabla Pollcy for Munlcipality

Effective
Effective and Oftan Inexpansiva

Easy to Implomont, Inexpensive

Inexpensive
Site Specllic Analysis for Euch Case

Very Expensiva

A mant Sn



4 Physical Techniques
to Reduce Noise
Impacts
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This section describes some of the phys-
ical methods which archltects, develop-
ars and builders can employ to reduce
nolse impacts, There are four major
actions which can be taken to improve
noise compatlbllity for any type of land
use or activity, These are site planning,
architectural deslgn, construction meth-
ods, and barrier construction.

Acoustical slte design uses the arrange-
ment of bulldings on a tract of land to
minimize noise impacts by capitalizing
on the site’s natural shape and contours.
Cpen space, non-residential land uses,
and barrier buildings can be arranged to
shield resldentlal areas or other naolse
sensitlve activities from nolse, and rasi-
dences can be orlented away from naise.

Acoustical architectural design incorpo-
ratas nolse reducing concepts in the
detalls of Individual bulldings. The areas
of architectural concern include bullding
height, room arrangement, window
placement, and balcony and courtyard
design,

Acoustical construction Involves the usa
of building materlals and technigues 1o
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reduce nolse transmission through walls,
windows, doors, cellings, and floors.
Thils area includes many of the new and
traditional "soundproofing” concepts.

Nolse barriers can be srected between
noise sources and noise-sensitive areas,
Barrler types include berms made of
sloplng mounds of earth, walls and
fences constructed of a variety of mate-
rials, thick plantings of trees and shrubs,
and combinations of these materfals.

These physical techniques vary widely in
their nolse reduction character]stics,
thelr costs, and especlally, In their appli-
cability to speclfic locations and con-
ditlons. This section is not designed to
provide complete criterla for selecting a
solution to particular nolse problems and
is not Intended as a substitute for
acoustical design. Rather, is purpose is
to lflustrate the wide range of possible
alternatives which could be considered in
the architectural and englneering plan-
ning process. Knowledgeable municipal
officlals can provide valuable assistance
to designers, developers, and bullders
who may not be famillar with scund at-
tenuation techniquaes that are most ap-
pllcable locally.

Acoustical Site Planning

The arrangement of buildings on a site
can be used to minlmize nolse impacts. If
incompatlble land uses already exist, or
If a nolse sensitive actlvity Is planncd,
acoustlcal site planning often provides a
successful technique for noise impact
reduction,

Many site planning techniques can be
employed to shlald a residentlal develop-
ment from nolse, These can Include:



1)increasing the distance between the

nolse source and the racelver:

2} placing nen-residential land uses such as

parking lots, maintenance facllities, and
utllity areas between the source and the
receiver;

3) locating barrler-type buildings parallel to

the noise source or the highway; and

4)orlenting the residences away from the

nolse,

The Implementation of many of the above
site planning technlques can be com-
bined through the use of cluster and
plannad unit development tachniques.

Distance Noise can be effectively ra-
duced by increasing the distance be-
tween a rasidential building and a high-
way, Distance iiself reduces sound:
doubling the distance from a noise
source can reduce lts [ntensity by as
much as 6 dBA. In the case of highrise
bulidings, distance may be the only
means, besides acoustical design and
construction, of reducing noise Impacts.
This {a bacause It [s nearly impossible to
provide physical shielding for the higher
stories from adjacent nolse, {Sese Flgure
4.1.)

Nolao Compatibte Land Uses as Buffors
Noise protection ¢an be achlaved by
locating nolse-compatible land uses
between the hlghway and residentlal
units. Whenever possible, compatible

uses should be nearest the noise source.

Figure 4.2 which follows shows a pro-
posed parking garage along two sldes of
a development in Boston. Both the Fitz-
gerald Expressway and the entrance to
the Caliahan Tunnel which are shown an
the site plan are major and nolsy traffic
routes, In additlon 1o protecting the resi-

4.1 Nolse barrlers can shlald only tha
loweat Hoars of a butlding,
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4.2 Parking Garage to shield residan-
tlal area,

Jdé




4.3 Parking spaces, and of bulldings,
and a bassball dlamond are placed
noar lhe highway. A berm is con-
atructed and troes are planted to
shleld residences from traiflc
noisa,
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dential development from the noise and
dirt of highway traffic, the parking garage
provides needed facilllles for the res-
idents,

Figure 4.3 provides another exampie of
locating nolse-compatlble uses near a
highway (West Street) In Springfield,
Massachusstts, From the plan, one can
sea that parking spaces, ends of
buildings, and a baseball diamond ara
near the highway.

Bulldings as Noise Shields Additional
neise protection can be achieved by ar-
ranging the site plan to use bulldings as
noise barriers, A long building, or a row
of buildings parallel to a+hlghway can
shield other more distant structures or
apen areas from nolse. One study shows
that a two-story building can reduce
noise levels on the side of the bullding
away from the neclse source by about
13 dBA1

If the use of tha barrler bullding is sensi-
tive to highway nolsa, the bullding can ba
soundproofed. This technique was used
in @& housing project under construction
{n England whare a 3,800 foot long, 18
foot wide and 45-70 foot high wall (de-
pending on the terrain) serves as both
residence and a sound shield.2

The wail/bullding wili contain 387 apart-
mants In which the kitchens and bath-
raoms are placed towards the noise, and
the bedrooms and living rcoms face away
from the highway. The wall facing the
highway will be soundproofed and win-
dows, when they exist, are sealed. Sub-
stantial noise reductions are expected.

Orientation The orientation of bulldings
1Hans Bernard Roichow, “Town
Ptanning and Nolse Abatement,”

Architee!'s Jaurnal, 137-7 (Fab-
ruary 13, 19623) pp, 357-260.

or activities on a site affects the impact
of noise, and the building or actlvlty area
may be oriented in such a way as to
reduce this impact,

Noise impacis can be severe for rooms
facing the roadway since they are ¢losest
to the noise source. The noise impact
may also be great for rooms perpendicu-
lar to the roadway because a) the nolse
pattern c¢an be more annoying In per-
pendicular rooms and b} windows on
perpendicular walls do not reduce noise
as effectively as those on parallel walls
because of the angle of the sound. Road
noise can be mere annoying in perpen-
dicular rooms because It is more extreme
when it suddenly comes in and out of
earshol as the trafflc passes around the
side of the buliding, rather than rlsing
and falling in a continuous sound, as it
would if the room were parallel to pass-
ing vehicies.

Whether the noise impact Is greater on
the perpendicular or the parallel wall wlll
depend on the specifie Individual condi-
tions. Once the most severely impacted
wall or walls are determlined, noise Im-
pacis may be minlmized by reducing or
eliminating windows from these wallis,

Bulldings can also be orlented on a slte
in such a way as to axploit the site's
natural features. With reference to nolse,
natural topography can be exploited and
bulldings placed In low noise pockets If
they exlst. If no natural noise pockets
exist, it is possible to create them by ex-
cavating pocksts for buildings and piling
up earth mounds between them and the
noisa. Such a structure would obstruct
the sound paths and reduce the nolse Im-
pacts on the residences,

24 |va-In Wall, 3,900 Feat Long, fa
Alsa a Sound Shield," Engineering
Record, (Soptembar 6, 1073).
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Cluster and Planned Unii Davelopment
A cluster subdivision Is one in which the
densities prescribed by the zoning ordi-
nance are adhered to but instead of ap-
plying to each Individual parcel, they are
aggregated over the entire site, and the
land is developed as a single entity. A
planned unlt development, or P,U.D,, is
similar but changes in land use ars In-
cluded, such as apartments and com-
maerclal facllities in what would otherwlse
be a single-family district. Examples of
grid, ctluster and P.U.D. subdivisions
follow in Figures 4.4, 4.5, and 4,6,

From Figure 4.4 it can be seen how the
conventional grid subdlivision afferds no
noise protection from the adjacent high-
way. The first row of houses bears the
full impact of the noise. In contrast, the
cluster and P.U.D. techniques enable
commercial uses and open Space respec-
tively o serve as noise buflers. Examples
of this are shown in Figures 4.6 and 4.7.
A word of cautlon is necessary: [n a
cluster development, the required opan
space can be located nsar the highway to
minimize noise to the residences. How-
aver, many recreation uses arg noise
sensitlve, and when one takes advantage
of the flexihility of cluster development
to minimize noilse, care must be taken
not to use all of the available open space
in butfer strips, thus deprlving the devel-
opment of a significant open space area.
Whaere high noise levels exist, a combina-
tion of buffer strips and other fechniques
{such as berms and acoustlcal sound
proofing) can be employed,

The flexibility of the cluster and planned
upit development technigues allows
rmany of the above site planning tech-
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niquas to be realized and effective nolse
reduction achleved.

Acoustical Architectural

Deslgn

Nolse gan he controlled |n a bullding with
proper architectural design. By giving
attention to acoustical conslderations in
tha planning of room arrangement, place-
ment of windows, bullding height, bal-
conles, and courtyards, the architect may
achieve significant noise impact reduc-
tlon, without the need for costly acousti-
cal construction.

Room Arrangamont Noise Impacts can
be substantially reduced by separating
more noise sensitive rooms fram less
nolse sensitlve rooms; and placing the
former In the part of the bullding which is
furthest away from the nolse sourca. Tha
less sensitive rooms should then be
placed closest to the noise source where
thay can act as noise buffers for the more
sansitive rooms.

Whether or not a room is nolse sensitive
depends on its use. Badrooms, living-
rooms, and diningrooms are usually
noise sensitive, while kitchens, bath-
rooms, and playrooms are less so. Figure
4.8 shows a layout designed to reduce
the impact of highway noise. This tech-
nique was used extansivaly in England In
& 100 acre residential development adja-
cent to a planned exprassway.] Kitchens
and bathrooma were placed on the ex-
pressway side of the building, and bed-
rooms and living rooms ware placed on
the shielded side, In addition, the wall
facing the expressway I8 sound insulated.

Sulid Wells Noise can be raduced by
aliminating windows and other cpenings

1+Ljve-In Wall s Also Sound
Shleld", Engingeting Nows-Racard,
Septembor 8, 1873,

HISESENRIANRSARRANRAR]
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4.4 Conventienal Grid Subdlvislon
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4.8 Cluster Subdivislen
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HIGHWAY

4,1 In cluster development, open
apace cahn bo placed near the high-
way to roduce nolse impacts on
resldences
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from the walls of a building closs to
nolse sources. The solid wall can then
have the effect of a sound barrler for the
est of the building. As previously dis-
cussed In Figure 4.1, walls directly adja-
cent, and those perpendicular to the
nolse source can be the most severely
impacted, When a solid wall is impracti-
cal, illegal, or highly undesirable; the
same effect can be achieved by reducing
window size and sealing windows alr-
tight, This technique is used in the hous-
Ing project deseribed above,1

One Story Houses In cases where either
the house or the highway Is slightly re-
cessed or abarrierhas been placed In the
sound path, tha noise impact may be fur-
ther reduced if the house has only ona
story2 (See Figure 4.9). If the single story
deslgn is inefficient, the splil lave! de-
sign may be sffective. In any case the
path of tha sound waves should be as-
sessed before the bullding design Is
drawn,

Balconies If balconies ars desired thay
should ba glven acoustical consldera-
tion. The standard Jutting haleony, facing
the road, may reflect traffic noise directly
into the Interior of the hullding in the
manner Hlustrated in Flgure 4.10. In
addition to reflecting noise into the bulld-
Ing, the balcony may be rendered un-
ugable due to the high noise levels, This
problem is partlcularly applicable to high
rise apartment buildings where balconles
are commean. If balconies are desired, the
architect may avold unpleasant nolse im-
pacts by placing them on the shislded
sids of the bulldings.

Courtyards Proper archilectural deslgn

1oL ve-lnwan ., . "

2His techniqua I8 used extonalvely
inCerritas, Californla,

4.3

may also provide for noise reduction In
an area outslde of the butiding. The court
garden and patio houses can provide out-
door acoustleal privacy. (See Figure
4.11}. Schools, rest homes, hotels, and
multl-family apartment dwellings can
also have exterior spaces wlith reduced
noise by means of court yards.

Acoustical Construction

Noise can be intercepted as it passas
through the walis, floors, windows, ceil-
ings, and doors of a bullding. Examples
of noise reducing materlals and con-
structlon techniques are described in the
pages that follow,

To compare the Insulation performance
of alternative consiructions, the sound
transmisslon class (STC) is used as a
measure of a material's abllity to reduce
sound, Sound Transmission Class Is
equal to the number of decibels a sound
fa reduced as It passes through a mate-
rial. Thus, a high STC rating Indicatas a
good insulating material. It takes into
account the influence of dlfferent fre-
quencies on sound transmisslon, but
essentlally it is the difference between
the sound levals on the side of the partl-
tion where the noise orlginates and the
side where It |s recelved. For exampls, i
the external nolse level is 85 dB and the
desired internal level is 45 dB, a partition
of 40 STC is required, The Sound Trans-
mission Class rating is the official rating
endorsed by the American Society of
Testing and Measurement. tt can be used
as a gulds in determining what type of
construction Is needed to reduce noise,

A}Walls Walls provide bullding occupants

with the most protection from axterlor

I7.K. Cockand P, Chrzanowski,
*Transmisslon of Noise Through
Walls and Floors,” Cyril Harris,
ed., Handbook of Nolse Control,
McGraw-Hlll Book Company, inc.
{New York, 1057).
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noise. Different wall materials and de-
signs vary greatiy In thelr sound insulat-
ing properties, Figure 4.12 provides a
visual summary of some ways In which
the acoustical properties can be im-
proved:

Increase the mass and stiffness of the
wall,

In general, the denser the wall material,
the more it will reduce nolse, Thus, con-
crete walls are better Insulators than
wood walls of equal thickness, Increas-
ing tha thickness of a wall Is another way
1o increase mass and improve sound In-
sulatlon. Doubling the thickness of a
partition can result In as much as a 6 dB
reduction in sound.3 However, the costs
of construction tend to limit the feasibii-
Ity of large increases in wall mass.

The rolative stiffness of the wall materlal
can influence its sound afttenuation
value. Care must be taken to avoid wall
constructfons that can vibrate at audibla
frequencies and transmit exterlor sounds.
Use cavity partitions.

A cavlly wall is composed ol two or more
tayers separated by an alrspace. The air-
space makes a more effective sound in-
sulator than a single wall of equal
weight, leading to cost savings,

Increase the width of the airspace.

A three Inch airspace provides significant
nolse reduction, but increasing the spac-
ing to slx inches can reduce noise levals
by an additional 5 dBA. Exiremely wide
alr spaces are difficult to design.

Increase lhe spacing between studs,

In a single stud wall, 24 inch stud spac-
Ing gives a 2-5 dB Increase In STC ovar
the commen 16 inch spacing.4

® Usastaggered studs,

dLesliaT, Doetle, Environmental
Acoustics, (New York, McGraw-
HIll Book Company, 1972), pp.
212.233,



HIGHWAY

4.8 Uso of acoustical architectural
deslgn te reduce noise Impacts on
moere holse sensiiive living
spasos,

43



Ve
—
——
————
. e —
Ve
IR
4.0 Nolae Impacts can ba reduced by 4,10 Tho standard futling balcony fac-

usge of single story houses, ing the road may rafiact traf-

flc noise diractiy into the
Inlerlor of the bullding,

44




Uy

e L T P SE

|

NG . —

HIGHWAY

4.11 Usa of courlyard house to obtaln
quile outdoor environment

45

T e

R B STRUN ST

b



Lower sound attenuation
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4.12 Factors whieh influence sound at-
tanuation of walls

Higher sound attenuation
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Increased mass

Use of alr space

increased width of
airspace

Wide spocing between
studs

Staggered studs

Use of rasltient
attachmaonts
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vor sound attenuation Higher sound atienuation

Dissimilar panals

Sound abscrbing blanket
In airspace

i

CAULKING

Waell soaled
,\/\ A\/\ cracks and edgos
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Sound transmisslon can be reduced by

attaching each stud to only cone panel

and alternating between the two panels,

Use resilient materials to hold the studs

and panels together,

Nails severely reduce the wall's ability to

reduce noiseé. Resilient layers such as

tiber board and glass fiber board, resil-

ient clips, and semi-raslllent attach-

ments are relatively inexpensive, simpie

to insert, and can raise the STC rating

from 2-5 dB,1

Uise dissimilar leaves.

if the leaves are made of dlfferent mate-
rials and/or thicknesses, the sound re-

duction qualities of the wall are im-

proved,2

Add acoustical blankets,

Also known as [solation blankets, these
can increase sound attenuation when

placed in the airspace. Made from sound

absorbing materlals such as mineral or

rock wool, fiberglass, hair felt or wood

fibers, these can attenuate noise as
much as 10 dB3 They ara mainly effactive

in relatively lightweight construction.

Seal cracks and edges.

If the sound Insulation of a high perfor-

mance wall Is ever to be reallzed, the wall

must be well sealed at the perimester.

Small holes and cracks can be devastat-

Ing to the insulation of a wall, A one-inch

square hole or a 1/16 inch crack 16
inches long will reduce a 50 STC wail to

404

Figure 4.13 shows a sample of walf
types ranging from the lowest ta the
highest sound insulation values. The
cost of these walls in dollars per square
foot is given for comparison of cost
effectivenass,b

through its acoustically weakest points,
and windows are one of the weakest
parts of a wall. An open or weak window
will severely negate tha effect of a very
strong wall, Whenever windows are
goingto be a part of the building design,
they should be glven acoustical consider-
atlon. Flgure 4,14 lllustrates the efiects
of windows on the sound transmission of
walls, For example, if a wall with an 8TC
rating of 45 contains a window wlth an
STC rating of 26 covering only 20% of Its
area, the overall STC of the compaosite
partltion will be 33, a reduction of 12d8B.

The following Is a discussion of tech-
nlques that can be used to reduce noise
in a building by means of its windows.
These techniques range from a blocking
of the princlpal paths of nolse entry to
a blocking of the most indirect paths.

Close windows The fIrst step In raducing
unwanted sound is to close and seal the
windows. The greatest amount of sound
Insulation can be achiaved If windows are
permanently sealed. Howaver, openable
acoustical windows have been developed
which are fairly effective In reducing
sound,B Whether or not the sealing is
permanant, keeping windows closed
necessltates the installation of an air-
condltionlng system. The alr condition-
ing system may In addition provide some
masking of nolse. (Masking is discussed
helow). [f windows must be openabls,
special seals are available which allow
windows to be opened.”

Reduce window size The smalier the
windows, the greater the {ransmission
loss of the total partition of which the
window js a part. Reducing the window

{a) it precludes the cost of sxpensive
acoustical windows, and {b) It saves
money by cutting down the use of glass.
The problems with this technique are
(a} It is not every effectlve in reducing
noise; e.g., reducing the proportion of
window to wall slze from 50% to 20% re-
duces nolse by only 3 declbels; and (b)
many building codes require a minimum
window to wall siza ratio.

Increase glass thickness If ordinary
windows are insufficlent In reducing
noise impacts in spite of sealing lech-
niques, then thicker glass can be in-
stalted. In addition, this glass can be
laminated with a tough (transparent
plastic which Is both noilse and shatter
resistant. Glass reduces nolse by the
mass principle; that is, the thicker the
glass, the more neise resistant it will be,
A Ya-inch thick glass has a maximum
STC rating of 35 dB compared to a 25 dB
rating for ordinary 3/16 inch glass.
However, glass thicknesses are only
practical up to a certain peoint, when STC
increases become too insignificant to
justify the cost, For example, a % Inch
thick glass can have an STC of 35; in-
creasing the thickness to 3% Inch only
raises the STC to 37. However, a double
glass acoustical window consisting of
two 3/16 inch thick panes separated by an
alrspace will have an STC of 51 and can
cost less than either solld window,

In addition to thickness, proper seallng is
cruclal to the success of the window. To
prevent sound leaks, single windows can
be mounted In resilient material such as
rubber, cork, orfell,

Install Double-Glazed Windows Double-
glazed windows are paired panes sepa-

B) Windows Sound anters a building size Is a technique that Is used hecause
1 Ild, p. 172, Porformance {Chlcage, 1972), By,s, Department of Heusing and
2 p. 66, Urban Developmeant, A Study of
Ibid, p. 162 5 Gosts takan from Nationat Con Tucnniguss 10 Increase the Sound
3pnells, p, 20. struction Estimator. 1670-1. 18th Insulatian of Building Elaments,
[ . Repori No. WR 73-5, Washingion,

Aunited States Gypsum, Sound gg:{g;;}ﬂgg::xﬁ:ﬂg o70). 0.C., June 1873,

Caontrol Construction; Ptincipies and 48




Common Stud Wall

STC = 35
cosl = .B7/ft2

Staggered Stud Wall
STC = 39
N cost = 1.12/112
EEEERsRTRTT

4" Brick Wall

Staggored Stud Wall

with Absorbont Blanket
STC = 43
cost = 1,25/12

7 Los Angeles Department of Alr-
ports, Guida to the Saundproaling ol
Exisling Homes Against Exterfor
Noise, Report No. WCR 70-2,
March 1970, pp. 9-11, 22.30, In
thia raport, tha function and par-
formance of o number ol operable
sesls are deactibod,

9" Brick Wall
STC = 52
cost = 2.52/t2

. e —— ‘ 7" Concrete Wall
T o N A .
vy D22 T s AL SRR sTe =52
0":-'/" NSt 'g_. (T CO ) R cost = 1.97/1t2
o b Q_C) AR AR
I s , rhe o i— Doubla Brick Wall
Sy STC = 63
= SIS cost = 2.80/1t2
b R e

12" Brick Wail
STC = 54
cost = 4.25/ft2

4,13 Wall Typos with STC Rating and
Approximate Cost.

48




rated by an airspace or hung in a special
frame. Generally, the performance of the
double-plazed window may be increased
with;

{a) Increased airspace widlh

{b) increased glass thickness

{c} proper use of sealings

(d)slightly dissimilar thicknesses of the
panes

(e} slightly non-parallel panes

In gencral the airspace betwesn the
panes shoutd noi be less than 2-4 Inches
If an STC above 40 Is desirad. If this is
not possibls, a2 heavy single-glazed win-
dow can be used. The use of slightly non-
paralle| panes is a technique employed
when exiremely high sound insulation Is
requirad, such as in control rooms of
televislon studios.

The thickness of doubie-glazed panes
rmay vary from1/8 to 1/4 inch or more per
pane. Although thickness is important,
the factors which moat datermine the
nolse reslstance of the window Is the use
of sealan! and the wldth of the airspace.

As in the case ot all windows, proper
sealing s extremely important, To
achieve an STC above 43, double-glazed
windowas should be spaled permanently.
if the windows must be openable, there
are avallable special frames and secalers
for opsnable windows which allow a
maximum STC of 43.1

Permanently sealed double-glazed win-
dows often roquire an air pressura con-
trol system to maintain a constant air
pressure and minimal molsture in the alr-
spaca. Without this system, the panes
may deflect, and, In extrernely severe
casas, pop out of the frames.

Vtoia,

2p.E, Bishop and P.W. Hirtle,
“Motes oh the Sound Transmis-
slon |,0a8 of Rosldeniial-Type
Windows and Doors," Journal of
the Acoustical Soclety of America,
43:4 (1008),

To further insure isolation of nolse be-
tween double-glazed panes, the panes
could be of different thicknesses, dif-
fereni welghts, and slightly non-parallel
to each other. This prevents acoustical
coupling and resonance of sound waves.

C)Doors  Acoustically, doors are even

weaker than windows, and more difficult
to treat. Any door will reduce the insula-
tlon value of the surrounding wail. The
common, hollow core door has an STC
rating of 17 dB. Taking up about 20% of
tha wall, this door will reduce a 48 STC
wall to 24 STC, To strengthen a door
against nolse, the hollow core door can
be replaced by a heavler sofld core door
that Is well sealed? and is relativaly inex-
pensive. A solld core door with viny| seal
around the edges and carpeting on the
floor will reduce the same 48 STC wall to
only 33 dB.3 An increased sound insula-
tion value can be achleved | pasketed
stops or drop bar threshold ciosers are
installed at the bottom edge of the door,
(See Figure 4.15)

The aliernative solution te doors iIs to
gliminate them whenever possible from
the severely tmpacted walls and place
them in more shielded walis.

D) Collings Acoustical treatment of caflings

is not usually necessary unless the noise
Is extremaly severe or the nolse source Is
passing over the bullding, The ordinary
plaster ceillng should provide adequate
sound insulation except In extremely
severe cases. An acoustically weak
celiing which is lkely to require treat-
ment Is the beamed celling.” Beamed
cellings may be modifled by the addition
of a layer of flberglass or some other

3U.8, Gypsum, Sour Control. . .,
p. 100,

4 1i., p. 15.
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nolse resistent material. Suspended ceil-
ings are the most effective nolse re-
ducers but they are also the most ex-

pensive.

E}Floors In the case af highway nolise,

floars would only require acoustical
treatment if the highway were passing
under the building, In this case, floering
would have to provide protection against
structural vibrations as well as alrborpe

sound.

Two ways 1o insulate a floor from noise
are to install a solid concreta slab at [east
& inches thick or tnstall a floaling floor.
In general, the floating floor gives the
greatest amount of sound and vibration
insulation; however, it is extremely ex-
pensive, Basically, a floating floor con-
slsts of a wood or concrete slab placed
over the structural stab, but separatod by
a rasillent materlal. The reslilent material
isolates the surface slab from the struc-
tural slab and the surrounding walls.

F)interior Design Overall Interior noise

levels can be reduced by the extensive
use of thick, heavy carpeting, drapes,
wall hangings, and acoustical celling
tiles. These materials absorb sound.
They cannot prevent noise from coming
through the walls, but they can reduce
ovarall sound levels by reducing sound
reverbarations,

G)Mnsking Another way of coplng with

noise is to drown {t out with background
nolse. This technique is known as mask-
ing. It can be very effective In reducing
neoise fluctuations which are often the
most annoying aspects of noise. Mask-
ing can be produced by air conditioning
and heating systems, soft muslc, or elec-



STC of wall- §7C of door, window, oropening
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Declbels to ba subtracted from STC of wall to
obtaln eltactive STC of compoaite barrier,

4.14 Graph for calculating STG of com-

posite barriora,
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Gasketed door stop
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Drop bar thrashold closer

4,18 [ncreased apund inaulation
can be achlevad with gasketed
door stopa of drop bar threshold
closars,
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tronlc devices.

4.4 Barrlers

A nolse barrier ls an obstacle placed be-
tween a noise souwrce and a recelver
which interrupts the path of the neaise.
They can be made out of many different
substances:

a) sloplng mounds of earth, called berms

b) walls and fences made of various mate-
rials Including concrete, wood, metal,
plastic, and stucco

c) reglons of dense planiings of shrubs and
trees

d} comblnations of the above techniques

The choice of a particular alternative de-
pends upon considerations of space,
cost, safety and aesthetics, as well as
the deslired Ievel of sound reduction, The
effectiveness of the barrier is dependent
on the mass and height of the barrier,
and Its distance from the noise source
and the racelver. To be effective a barrler
must block the “line of sight" between
the highast point of a noise source, such
as a truck's exhaust stack, and the high-
est part of the receiver, This Is {llustrated
in Flgure 4.16.

To be most effective, a barrier must be
long and continuous o prevant sounds
from passing around the ends. It must
also he solid, with few, If any, holes,
cracks or openings. It must also be
strong and flexlible enough to withstand
wind pressure.

Safety Is another Important considera-
tlon in barrler construction, These may
include such requiremants as slope, the
distance from the rcadway, the use of a
guard rall, and discontinuation of bar-
riers at intersectlons,

1Rallection of noise irom ane side
of the highway 10 another canin-
croase sound lovels by AdDA,
Scholes, Salvidge, and Satgont,
“Barriera and Tralfic Noise
Peaks," Applied Acouslics, 5:3
{July 1972)p. 217,

A)Earth Berms

Aesthetle design is also Important. A
barrlar constructed without regard for
aecsthetic cansiderations could easily be
an eyesore, A well designed barm or
fence can aesthetically improve an area
from viewpolnts of both the motorist and
the users of nearby land.

An earth berm, a fong
mound of earth running parallel to the
highway, is one of the maost frequently
used barriers. Figure 4.17 shows a cross-
section of a berm,

Berms can range from five lo llily feet in
helght. The higher the berm, the moere
land is requlred for Its construction. Be-
cause of the amount of land required, a
berm Is not always the mosti practical
solution to highway nolsa, Different
techniques must be applied In urban as
distinet from rural settings.

A berm can provide noise attenuation of
up to 15 dBA il It is seaveral feet higher
than the “line of sight’* betwean the noise
source and the receiver. Thils [s compar-
able to the nolse reduction of various
walls and fences which are used as bar-
riers, However, earth berms possesa an
added advantage: Instead of reflacting
nalse from one side of the highway to
another, as walls do,1 and thus Increas-
ing tha noise heard on the opposite side,
they deflect sound upwards, Figurs 4,18
Illustrates this phenomenon.

The cost of huliding a berm varles with
the area of the country and the nature of
the project, In California, the state-wide
average for bullding & barm is about $1
per réublc yard when the earth is at the
site.

27This aslimate was provided by the

Callfornla Highway Dapartment,
i,

4 calilornia Divislon of Highways,

Highway Nolse Control, A value
Enginvering Study, {October 1872), 52

In planning a berm, one must include
seeding and planting In figurlng cost.
Afso to be included are land costs and
maintenance in relation to erosion, draln-
afle, snowplowlng, mowlng, and parhaps
future seeding. It costs approximately
$1,000 per acre per year to malntain a
barm which is accessibla to maintenance
equipmaent,d

B)Walls and Fences as Barriers In addition

to the more usual function of keeping
people, animals and vehicles from enter-
ing the highway right of way at undesired
locations, a properly designed fence or
wall can also provide visual and acousti-
cal separalion between highway nolse
sources and adjacent land areas, This
method can reduce nolse as much as 15
dBA A4

The vertical construction and minimal
width of walls and fences makes installa-
tion posslble when space Is severely
limited. This is especially Important
when land costs are high, and whera
bulldings are already adjacent to the
highway. The advantages and disadvan-
tages of wall and fence barriers are sum-
marized In Figure 4.19,

The number of deslgn varlations for fence
and wall barrlers is virtually unlimlited.

Acoustically, any solid continuous struc-
ture wiil suifice, provided that It Is high
enough, and provided that the barrler is
of adequate mass and density.

The cost of a fence or wall type barrier
can vary considerably according to the
type of construction, the materlal used,
local availabllity of materials and skilis,
and the barrier's dimensions. Nat all



4,10 To be offoctive, a barrler must
block tha "line of slght” between
tho higheat poinl of o nolao source
and tha highast part of a racelver,

1

1H

4,17 Cross secilon of a barm
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types of barriers are sulted for all cli-
mates, and local conditlons may cause
slgnlficant diiferences In the malnte-
nance cost of the varlous barrier types.
The cost questions must be evaluated on
a local basis.

Sorne of the frequently used materials for
fence and wall construction are masonry,
precas! concrete, and wood.

Masonry noise barriers can be made of
concrete blocks, brick or stone. A con-
crate block barrier might range in cost
from $10 a linear foot for a 6-1t, high wall,
to $75 a linear foot for a 12-ft. high wall.
This latier flgure inciudes a safety rail-
ing. In general, a concrete block wall
would cost $50 to $60 a linear foot,? To
alleviate the monotony of a long run of
wall, pilasters can be used: a 20 ft. high
concrete wall with pilasters might cost
$300 per linear foct.2 Brick and stone are
extrernely expensive and should only be
used for special aesthetic considera-
tions,3

Precast concrete panels offer opportuni-
ties for cost reduction. A 13' 4" high wall
in Fairfleld, California constructed of
pre-cast concrete panels cost only $29.50
per linear foot.

Wood noise barriers are another possibil-
ity. They tend to be less expensive than
other methods but are not as durable. An
estimatad cost for a8' high 5/8" plywood
fenca Is $5.00 per linear foot.4

C)Plantings  Plants absorb and scatter

sound waves. However, the effectiveness
of trees, shrubs, and other plantings as
noise reducers is the subject of some

1 Figure provided by an official of
the Catitornia Hlghway Depart-
maent. .

2 Repreasntalive cost estimalaes of
malerlals and Inbor of construe-
tion but excluding reat eatale
acqulsition; privale

debate. Some conclusions can, however,
be drawn:

Plantings In a buffer strlp, high, dense,
and thick anough to be visually opaque,
will provide more attenuation than that
provided by the mere distance which the
buffer strip represents. A reductien of
3-5 dBA per 100 feal can be expected,
Shubs or other ground cover are neces-
sary in this respect to provide the re-
qulred density near the ground.

The principal effect of plantings is psy-
chologfcal. By removing the noise source
from view, plantings can reduce human
annoyance to noise. The fact that people
cannot see the highway can reduce their
awareness of {t, even though the noise
remains.

Time must be allowed for trees and
shrubs to attain their desired helght,
Because they lose thelr leaves, decidu-
ous trees do not provlde year-round nolse
protection.

In general, plantings by themseives do
not provide much sound attenuation, it is
more effactive, therefore, to use plant-
ings In conjunction with other noisa re-
duction techniques and for aesthatic
enhancement.

The cost of plantings varles with the
specles selected, the sectlon of the
country, tha climate, and the width of the
buffer strip. For deciduous trees and
evergreens, costs range from $101o $50 a
linear foot, The width of such a strip
would be approxzimately 40 feet for deci-
duous trees and 20 feet for evergreens.
Planting shrubs between the trees so as
to form a dense ground cover would
double the price.

3calitornia Division of Highways,

Righway Nolze Cantrel, Vaiue En-
ginearing Study, (Qcteber 1872},

p. 3.

4 californla Division of Highways,

Highway Noise Control, Value En- 54

D) Cambinations of Various Barrier Designs

Qften, the most eccnomlical, acoustically
acceptable, and aesthetically pleasing
barrier is some combination of the barrier
types praviously discussed,

For example, the Milwaukee County
Expressway and Transporiation Commis-
slon feals that barriers constructed of
pre-casi concrete on top of an earth berm
provide maximum benefit for the cost.5
They estimate that such a combination
costs §51 per linear foot,

In additlon to cost advantages, an earth
berm with a barrier wall on top of it pos-
sesses soveral olher advantages over
both a wall or a berm alone: 1) it Is more
visually pleasing than a wall of equlvatent
height; 2) the barm portion of this com-
bination [5 less dangerous for a motorist
leaving the roadway; 3) the non-vertical
construction of the berm does not refiect
noise back to the opposite side of the
highway the way a wall does; 4) the
combination requires less land than
would be required for a berm of equiva-
lent height and slope; and 5) the wall
provides a fencing functlen not provided
by a berm.

Another combination to be considered is
that of plantings [n combinatlon with a
barrier. Not only do plantings and ground
cover provide some additional nolse at-
tenuation, but they also Increase visual

appeal,

4.5 Conclusion

Figure 4.19 provides a summary of the
physlcal technigues which can be used
by designers, bullders, and developers to
reduce hlghway noise impacts. Some

gineering Study, (October 1972)

p. 46,

SMllwaukee County Exprassway
and Tranaporiation Commiszion,
Noise impact Study af ihe Alrport
Sput, M. Il Technical Reporl,
{March 1973}, pp. 721,
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conciusions follow which may be useful
in getting them Implemented.

As |Is indlcated by the chart helow, five
factors which must be considsered In the
selection of noise reduction measures in-
clude the following:

1) Noise reduction desired

2} Situation where the physical technigue
would be most effactive

3) Cost

4) Relevant administrative techniques

5) Aesthetics

Nolse Reduction The physical tech-
niques discussed vary in their noise re-
duction capabllities. For example, the
effectiveness of the less expenslve tech-
nlques, such as site planning and
acoustical archltectural design, is Iimited
to sltuations where there is sorne dis-
tance between the buildings and the
noise source. If the noise source s
nearby and slgnificant noise reduction is
desired regardiess of the expense, then
more expensive measures, such as
acoustical soundprooflng and barrler
construction, may be necessary,

Situation whora a tachniquo is moat np-
plicablo The applicability of a technlque
Is determined by the population density
of an area and the polnt in the develop-
ment process at which the technique |s
to be used, l.a,, its timing. In a densely
populated arez, site planning (perhaps In
conjunction with construction of a berm
and a region of plantings) can often solve
the noise problam. 1n a high density area
wheare land is scarce and expensive, a
better alternative would be barrier con-
struction and acoustlecai soundproofing
of the buildings,

4.18 Wall barrlers may reflact sound
irem one side of tha highway to
tha olher,
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Siluntions Wharo Mosi1 Eflociive

Baloro building consiruction, balere subdivislon
devalopmant

Polential Eifactivénoss

Good-pxcellant: dopends on slza of lot and natural
tarraln

Physlcal Technlque

Acoustical Ste Planning

Fair Beforebullding consifuction

Acoustlcal Architeciural Dpslgn
During buildlng construciion best. More costly

Excallent for Intortor, poor lor axlerlor
altpr construction

Acoustical Conslruction

Barrlers Fair-excellent, depends on halpht and mass varies with typo of barrier

Earth Berms Goad-axcellant Bngt during road constructlon whern earth (8 avalls

abla. Coslly altar roac constiuction, tmpractical [n
densely populated areas whore land is scarce.
Any time

Whalls and Foances Poor-uxcellent, tepends on haight and mass

Alter road construction

Foor
Aller building construction

Plantings

Comblnations Good-oxcallent Depands on parlicular combinatlon

4.10 Summary of Physical Technigues
ta Reduce Nolse Impacta
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Cost

Realevant Adminisirative Techalque

Cammaenis

Low, only costs aro fpes of acoustieal consuliant
and site plannar

Low: only ¢os1 s thal of acoustlcal consuliant

Varias with amauni of nolse reduction dealred bul
penerally high, espacially atter construciion

Maodarale-high: varios with type of barrler, sae
balow.

Modorale-high: depends on avallabithy of earth
l.ew-hlgh: dapends on halghl and thickness

Moderale-nigh: dopends on aize of bulfer strip

Moderale-high: depends on type barriers used,

Zonlng, aubdlvislon rutes, bultding code

Bullding code*®
Hoalth code

Bullding ¢oda”
Hoalth cods

Zonling, subdivision rulas, health code

Falrly Inexpenslve but requires space which may be
unavaliable, Has limited sound reduction. Posliive
aeslhetic impacts,

Low cosl bul limited effectivenasy

Most alfective noise reduction for Intericrs, but vary
costly. Nota that extorior nciss levals are not
raduced, Indlviaual ¢components (acoustical walls,
windows, coillngs, doorsy must be vasad together lo
be alfective. '

High noise reduction and patentially low cost.
Achieves oxterlor nolse raduction. Can have adverse
aesthellc impacts.

Good neise raduction praperties and aeathelle
appeal, bul requires space and requires malnle-
nance

Requlres littlo space and no maintenance, but may
be nesthetically unappealing and can reflect nolse
o otner side of road,

Poor nolsa reduction but oflon nacassary {or
aesthatic appeal. Best used in combinatlion with
olhar techniques

Patentially high neiso reducilon and aeathetls
appeal. -

*Adminlstrative techiniques which can achleve any physical technique are heajih codas, oscupany parmli procedures,

architectural reviow boards, and munlcipal design services,
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The timing of a technique alsc deter-
mines whether or not it |s applicable.
There are three points at which physical
noise reduction measures can be used; In
the planning phase; during building con-
struction; and after construction. Tech-
niques applicable during the planning
phase Include acoustical site planning
and acousiical architectural design.
During the constructlon phase, those
techniques most applicable for highways
are berms and barriers, since bullding
materials are available at tha site; and
during building construction the most
appropriate measure Is acoustical sound-
proofing. It is possible to undertake
noise reduction measures after construc-
tion, but costs are much higher.

Cost Cosi is a very important considera-
tion in the selection of a physical nolse
reduction technique. Generally, cost Is
detarmined by the amount of noisa re-
duction desired and whether the nolse
measure |5 a preventative or ameliorative
one,

The most effective noise reduction mea-
sures are often the most expenslve.
These Include barrier construction and
acoustical soundproofing. However, If
actlon is taken as a preventative measure
in the planning stage, there Is often no
need for the more expensive techniques.

Relovant administrative technlquoas  All
these physical techniques depend upon
administrative actions for implementa-
tion, It is possible that physical mea-
sures to reduce noise would be taken
without lccal government action, but
since they Involve extra expense, It Is un-
likely that they would be adopted on any

significant scale. Many administrative
means exist to achieve each physical
nolse reduction technlgue, For example,
a nolse Impacted argea can be zoned to
specily details of development design or
constructlon. In such an area, buffer
strips (acoustical site planning), acoust-
ical arrangement of living spaces (acoust-
Ical architectural deslgn), building In-
sulation (acoustical constructlon tech-
niques), and barrier construction could
be required. Simlar requirerments could
be Included in the subdivision laws,
Building and health codes, enforced by
withholding an occupancy permlt, are ef-
fective ways 1o bring about acoustical
soundproofing, As explained in the sec-
tion on Building Codes, particular
acoustical construction materials can be
required or specific performance stan-
dards established.

Aasthelics Aesthetlc and quality of life
considerations are another important
area of concern, They depend largely on
local preferences and cilmate, and
opinions of what is aesthetically pleasing
will vary among communitles,

Whatever the aesthstic judgement, aes-
thetlc considerations must be Incorpo-
rated Into the planning and construction
process to insure that the solution which
results is not offensive ta the community,
This can save a great deal of time and
money In the long run.

Finally, It should he stressed that no
slngle technique or combination of tsch-
niques is best for all situations, and that
technique which |s best will depend on
tha nature of the project. The factors
which are discussed above (l.a., noise
reduction, cost, applicabillty, and aes-
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thetics) must be balanced agalnst each
other o determine which technique or
combination of techniques wlll be most
effective In a given situation.



5 How To Implement a
Noise Compatible
Land Use Control
Program

This sectlon is intended to help local
government officials actually Institute a
noise compatibillty land use control pro-
gram which would use one or more of the
administrative techniques discussed in
Sectlon 3 10 bring about chosen physical
methods discussed in Sactlon 4, Accord-
ingly, this section is dlvided into three
parts:

1)An outline of two strategies that can be
{ollowed, based on the urgency of the
situation.

2)A discussion of some of the problems
that may be faced In implementing a
notse compatibillty land use control
program.

3)A collection of sources of further in-

formation.

5.1 Stages of

Implementation

The actual effort necessary to determine
and implement a noise compatibility con-
trol program for a speclflc community
involves anaiysis of the varlous possible
physical and administrative techniques
in order to choose the comblnations that
wlll best suit the local sltuation, This
work can be done by an elected offlclal,
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by a member of the municipal staff or by
a citizen committiee appoleted specit-
ically for thls reason, The amount of
analysis and the type of action taken In
this effort is dictated primarily by the
urgency of the community’s potential
noise incompatibliiity problem:

1)immediats stopgap response Is neces-
sary in situations where developmant of
Incompatible land uses (s underway or Is
contemplated In the near future, Under
this strategy a community quickly insti-
tutes regulations which tend to temporar-
ity prevent incompatlble development,
This is done as a holding action to glve
the community tirne to considar and
adopt a more permanent nolseé control
program. immediate stopgap response is
not an ldeal strategy, but it may be the
only option open to a community.

# Stopgap procedures which are legal in

some states include:

® Zoning all undeveloped land for agricul-

tural use

& Zoning all land adfacent to the highway

for industrial use

institution of a moratorlum on all con-
struction until 2 master plan or new zon-
ing or other regulations can be formu-
lated and adopted ,

© Passing strict zoning, subdivision, or

bullding codes which might discourage
development,

2)Norma! administrative Implementation Is
the strategy that most comrmunities will
probably follow. it allows for orderly
analysis of the potentlal Incormpatibility
problems, the available physical solu-
tions, and thes possible administrative
techniques, Analysis can be made to
datermine which combination of tech-



niques can bast sclve the community’s
nolsa compatibility problems at a reason-
able cost,

Another dimension can be added to the
adminlstrative process by the inclusion
of master planning. Master planning pro-
vides the important advantage af con-
siderlng the various noise compatibility
control options as part of a larger set of
community goals and plans. As such,
master planning can identify and avold
situations where certain noise compati-
bility control measures would conflict
with other community goalts,

In ite master pian, a community or re-
gional planning agency can guide the de-
velopment of the town or reglon 1o mini-
mize noise impacts. For exampis, It can
recommend that industrial and commer-
clal uses and opan space recreational
areas be located along highways, and
residential areas be placed in quieter
zones, Linear parks along a highway can
provide nesded open space for the com-
munity and natural beauty for the pass-
ing motorigt. They can also provide a
good use for land which is 1oo noisy for
residential developmant. An example of
an efiective use of linear parks with play-
grounds, biking and hiking tralls, and
ponds [s shown In Figure 5.1,

Master planning does have some signifl-
cant drawbacks which make it impracti-
cal to implement in allcommunitias,

Because it is an expensive process, It
should not be undertaken solely to pro-
mote nolse compatible development, but
should apply 1o all aspects of the com-
munlty's land use policies and objectives.

® [tisalong process inappropriate in situa-

tions whera the development of incom-
patible land uses is imminent.

& A master plan has no power of enforce-

ment and is frequently ignored during
subsequent municipal declsion-making
situations. Thus the recommendations of
the master plan may never come to exist,
And no matter how well the municipal
future is planned a master pian is worth-
jess if it |s not implemented,

Inciusion of nolse compatibllity land use
control considerations Into any focal
master planning effort Is most desirable,
It is not, however, adequate unlass the
administrative controls necessary to Im-
plement the rnasier plan are adopted and
immediale nolse incompatiblilties are
dealt with,

A strategy of normal adminlstrative im-
plementation can be divided Inio five
major phases:

a) Problem |dentiticatlon

b) Examlination and selection of administra-
tive techniques sultad to the locality

¢} Study of legal status

d)Seek state legislative changes where
necessary

a) Implementation

Timing is cruclal In this strategy. Saveral
of the most deslrable physical solutions,
such as bufter strips, acoustical site de-
sign, and acoustical construction meth-
ods, bacome Impractical or Impossible
once incompatible land uses have been
located ncar highway noise sources,
Also, many of the adminlistrative tech-
niques such as zoning are not applicable
once development has started or has
reached the advanced planning stage.
Thus, it Is most Important for a commun-
Ity to begin iis noise compatible land use
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control program well hefora the potentlal
incompatibilities exlist,

identify the Problem Existlng and poten-
tial noise incompatibliitles can be Iden-
tifled by determination of both nolse
tevels and potentlal land uses in noise
Impacted areas, Usually this can be dona
without employing an acoustical c¢on-
sultant, and often the larger and better
staffed localities may wish to havs their
own measuring aquipment, Noise levels
often can be determined from state high-
way departiment data. If some technlcal
skill is available within the municipal
staft, the noise predictors listed iater In
this section will be helpful,

The master planning process can provide
assistance at this point by providing an
inventory of existing ancd potential land
uses In nolse Impacted areas and by de-
fining noise compatibility goals for the
community. Typically these goais will be
based both on Ideal compatlbitity stan-
dards and on reallstic practical limita-
tions imposed by the local conditions.
Hence, the earlier the planning process is
staried, the [ess restrictive these limita-
tions will be,

Examination and Selection of Adminis-
trative Techniquos Suited 10 the Locality
The existing local administratlve struc-
ture should be studled to see which of
the administrative techniques listed in
Section 3 of this manual ara presently
possible. If an exlsting adminisirative
structure exists capable, with minor
change, of implementing the most desir-
able physical solutions, the implementa-
tion procass becomes relatively easy. For
exampla, if the community Is experienc-
ing rapid growth and developers are
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anxious to build, the town's subdivision
rules and regulations could be rewritten
fo incorporate noise reduction consldera-
tions, and building permits could be
made contingent upon strict compliance.

Study of Legal Status If existing admin-
Istrative structures are not capable of Im-
plementing the most desirahle physical
solulions, the next step would be to de-
termina what administrative mechanisms
could be set up under the state's laws.

For example, a community might be able
under state law to assess undeveloped
tand at a low valus, thus providing a fi-
nancial incentive. Or, a community might
decide to adopt zoning or subdlvision
contro! to Implement noise compatibillty
control, If the necessary administrative
procedures are not permitted by state
enabling actg, preasure can be applied to
revisa tha siate leglsiation,

Implomentation If an acceptable new ad-
ministrative technique can be adopted
capabla of Implemaenting ncise compati-
bility contrel programs, the implementa-
tion process now becomes relatively
easy. What is needed, however, is con-
stant re-evaluation of the noise compatl-
bility goalsand possibly the master plan.

Probloms of

Imptemontation

The problems posed by the introduction
of Incompatible land uses to areas near
existing nolse sources--highway or
otherwisa—are signiflcant in terms of
economics, health, and quality of life.
The solutions available are many, espe-
clally before any fand developmaeant has
taken place. It wouid seem that this com-
bination ot significant potential prob-

lems and readily avallable solutions is a
clear Indicator that the goals of the
manual will be achieved rapidly in all
parts of the country.

However this may not be the case: The
obstacles {0 the implementation of this
manual are many and must be overcome
if nolse-compatible land use develop-
mentis to be possible. They include:

« public apathy

= Jirnitatlons under state laws

s financial cost to the municipal govern-
ment

= negative physical and aesthetic side
effects

« opposition with private interests

» conflicis with local tradition

Publle Apathy It Is an unfortunate fact
that little public awareness of nolse in-
compalibllity exists. Tha resulting
apathy makes it difficult for officials to
implement nolse compatibility programs,
especlally when high municlipal costs or
extensive restrictlons are involved. The
term “noise pollution' is a relative new-
comer lo popular environmental jargon,
having got a much slower start than alr
and water pollution. it I1s now bacoming
increasingly more the subfect of public
attention, Perhaps this Increasing public
awareness will soon overcome axisting
apathy. Until then, local officlals can
make efforts through the press or
through citizens' groups to Inform the
public of the significant financial and
soclal costs of nolse incormpatibllity.

Legal Limilations Legai limitations exl|st
on powars of |ocal governments to
restrict and regulate land use control.
The powers granted by state enabling
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acts vary greatly from state to state, Such
things as occupancy permits, required
environmental Impact statements, and
incentive tax assessments are not legal
In all states. This obstacle can only bhe
gvercome by action In the varlous state
legislatures.

Cost The adoption and enforcement of
any ragulation or rastriction will entail
admin|strative costs. This can include
legal costs and court ordered payments If
lawsuits result from Improper adminis-
tration of requlations. Finally, the costs
of municipal land purchase can be signi-
ficant,

A careful choice of administrative noise
compalibillty ceontrol techniques can
minimize these costs. Often a combina-
tion of techniques Is Jess expensive than
& single technique. For example, a policy
of zoning restrictions combined with
municipal purchase of only the most
threatened land s far less costly than a
policy of massive municipal purchase,
Likewise, the costs of administering and
enforcing a health code noise regulation
could be lassened if the community also
had an architectural review board which
insplred builders to voluntarily construct
noise compatible dweilings.

Negativo Sida Effocts While some noise
Impact reduction techniques, such as
linear parks In a buffer zona, are aesthetl-
cally pleasing, other techniques, such as
high barrier walls, can be eyasoras. Like-
wise, the sealed environment within an
acoustically Insulated house, or the en-
clave effact created by extenslve barrier
walls can be quite displeasing to the
rasldents. All of thase negative physical
effects can be overcome In many in-
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stances if planning for a noise compati-
bility control program is begun sarly
enough to allow a wide variety of physi-
cal techniques and if the adminigtrative
structure is such that a cholce can be
made between the varlous physical tech-
nlgues. Howsvar, in sliuatlons where
thers is an Inflexible adminlstrative sys-
tem or extenslve existing development,
the limited cholce of physical techniques
will make some negative side effects
unavoldable,

Private Interests Most noise compatibli-
ity contral programs Inevitably restrict
the aptions avallable to builders, devel-
opers, and owners of land near a high-
way, As such, these people will have a
naturai opposition to the program and
may axert pressure against its adoption.
This opposition can be neutralized by
seelng that the restrictlons are Himlted to
only thase that are necessary, offering
practical alternatives such as cluster de-
velopmant, and by informing the public
of the relevant issues thus enlisting
public support far the program.

Tradition Lastly, a nolse compailbillty
land use control program may represent a
sharp break wlth established local tradi-
tion. Zoning, restrictive codes, municipal
land purchase, and varlous physical tech-
nigues all may be new concepts In a com-
munity. Such traditions are often tena-
ciously held, and an extenslve public
infarmation effort may be required to
break them, Usually, a ciear knowladge
of all of the effects of a program wil!
lessen the publlc fears associated with [t.

Othor Sourcos of information For addi-
tional information on Isaues of highway
nolsa control, there are a number of use-

ful sources which provide comprehensive
Informatlon in the areas of acoustles, the
effects of noise, noise standards, pre-
diction technlques, impact reduction
technigues, and nolse control lagislation.

The Fundamentals and Abatement of High-
way Traftic Noisel is an exceilent general
text on highway noise providing basic
technical information on rmost of the
areas mentloned above. For a less tech-
nical, more general revlaw of acoustics
and noise control, Noise2 by Rupert
Taylor Is highly racommended. Two texts
which provida a comprehensive review of
findings on the effects of nolse are Noise
as a Public Health Hazard - Proceedings of
the Conlerence,3 a publication of the
Amerlcan Speech and Hearing Associa-
tion; and the Repori to the Prasident and
Congress on Noise.4 Community Noisab
contalns information on the communlty's
reactlon to noise. A review of studles to
determine compatible noise levels is con-
talned in Evaluating the Nolse of Transpor-
tation; Proceedings of a Symposium on
Acceptability Criterla for Transportation
Noise,6

For a revlew of Federal Noise Standards,
see {a) The Noise Contro! Act of 1972,7
{b) HUD Clrcular 1380.2, “Ncise Abate-
ment and Control, Department Policy and
implementation Responsibilities and
Standards,"8 and (c) the FHWA Pollcy
and Procedure Memorandum 90-2:
“Nolse Standards and Procedures,"9

Two highway nolse prediction tech-
niques are described respectively in
{a) Manual for Highway Nolse Prediction,10
and (b} Natlonal Cooperative Highway
Research Program Report #1117, Highway
Nolse: A Design Guide for MHighway En-
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ginears.11

Taxts on physical techniques for nolse
impact reducfion tend fo concentrate on
speclfic techniques. A relatively com-
prehensive text on physical techniques Is
Environmental AcousticsT2 by Leslie T.
Doelle. This book contains acoustical
informatfon on site planning, architec-
tural deslgn, and building construction,
The Handbook of Noise Contraft3 also pro-
vidas a somewhal comprehensive cover-
age of noise control techniques. It is
particularly useful for the article on
acoustical construction entitled “Trans-
misslon of Noise Through Walls and
Floors" by R.K, Cook and P. Chrzanow-
ski., Two Important documents on
acoustical construction techniques are
Guide to the Soundproofing of Existing
Homes Against Exterior Noise,14 and A
Study of Techrnigues to Increase the Sound
Insulation of Building Elements.15

For extensive descriptions of various
types of noise barriers, sese Highway Nolse
Conirol: A Valus Engineering Study 16 The
Fundamentais and Abatement of Highway
Trafffc Noise described above also con-
tains an Informative discussion on bar-
rlers. For a comprehensive overview of
the use of plants In design and nolse
control, see Plants, People, and Environ-
mental Quality.17

Although it Is not directed at nolse
control, Cluster Zoning in Massachusetis18
contalng useful ifHustrations of cluster
zoning techniques, somes of which can be
used to reduce highway nolse impacts,

informative literature on administrative
techniques for local government noise
compatible land use control Is scarce,



The most helpful IlHerature for further
study In this area |s legislation.

On the Federal level, the National Environ-
mental Policy Act of 195912 requires en-
vironmental impact statements, which
include noise impacts, for certain Fed-
eral projects. On the state level, local
governments should review their state
enabling acts that allow the varlous
administrative techniques described in
Chapter 3. In addition, the State of Cali-
fornia's Environmental Quality Act20 pro-
vides an example of a state reguirement
for environmental impact statements for
all publlcand private development.

Some local legislation which may be
useful as examples of noise compatible
land use control are the Development
Standards for the City of Cerritos, 21 and the
Health Code of Orange Gounty.22 These
and others are discuased in more detail
in Ghapter 3.

Footnotes

1 U.8. Department of Transportation, Fed-
eral Highway Administration, Funda-
mentals and Abatement of Highway Traffic
Noisa, June 1973, Report No, FHWA-HHI-
HEV-73-7876-1,

2 Rupert Taylor, Noiss, Dell, 1970,

3 W. Dixon Ward and James E, Fricke, eds,
Noisea as a Public Health Hazard—FProcaed-
ings of the Confersnce, ASHA Reports 4,
The Amaearlcan Speach and Hearing
Associatlon, Washington, D.C,,
Feburary 1969.

4 U.5, Congress. Senate, Reporl to the
Prasident and Congress on Noise, 8, Doc,
92-83, 92nd Congress, 2d sesslon, 1972,

5 U.8, Envlronmental Protection Agency,
Community Noise, Dacember 31, 1971,
Report No. 65-04-0046.

6 Chalupnik, James D, (ed.), Evalualing the
Noise of Transportation; Prcceadings of a
Symposium on Acceplabllity Criterla for
Transportation Noise, Washington, D.C.,
Aprll 1970,

7 Noise Control Act of 1872, P.L.. 92-574
October 27,1972,

8 Department of Houslng and Urban Devel-
opment, HUD Clrcular 1380.2, “Noisa
Abatement and Gontrol, Departmental
Policy Implamantation Responslbilitles
and Standards," Washington, D.C,,
August, 1971,

8 U.5. Departmant of Transportation, Fed-
eral Highway Adminlistration, Pollcy and
Procedure Memorandum 80-2, "Nolse
Standards and Proceduras,” Transmittal
278, February 8, 1972,

10 U.S. Daepariment of Transportation,
Transpoertation Systems Center, Manual
for Highway Nolse Pradiction— Technical
Report, Washington, D.C,, 1972,

64

11 National Cocperative Highway Research
Program Report #117, Highway Nolse: A
Dasign Guide for Highway Engineers,
Washlngton, D.C,, 1971,

12 LesllaT. Doslle, Environmental Acoustics,
McGraw-HIill, New York, 1972,

13 Cyrll M. Harrls, ed., Handbook of Noise
Control, McGraw-Hill, New York, 1957,

14 Los Angeles Department of Alrports,
Guide lo the Soundproofing of Existing
Harnes Against Exterlor Noise, Report
No. WCR-70-2, March 1970.

15 V.S, Department of Housling and Urban
Davelopment, A Study of Techniquas to
Increase the Sound Insulation of Bullding
Elemants, June 1973, Report No, NR-73-5.

18 Calilornla Division of Highways, Highway
Nolse Control: A Value Engineering Study,
October 1972,

17 U.S, Depariment of the Intarior, Plants,
Paople, and Environmental Quality, 1972,

18 Kulmala, Katharlne A. {with the Planning
Services Group, In¢.), Cluster Zoning In
Massachuselts, Cambridge, Massachu-
setts, 1970.

19 Naltional Environmental Policy Actal 1969,
p. 6,92-574 (October 27, 1972)

20 State of Californla, Callfornia Adminis-
trative Code, Title 14, Natural Resources,
Division 6, Chapter 3,

21 City of Cerrltes, Californla, Development
Standards of the City of Cerritos.

22 Orange County, Health Code.



Appendix A:
Case Studies

Al

|

The discussions of administratlve tech-
nlques and physical methods in earlier
sections of this manual emphasized the
need to consider spacific local condi-
tions In selecting an effective strategy for
reducing highway noise impacts. To
illustrate variations In community re-
quirements and to evaluate some strat-
egies that have been or might prove to be
effective, case studles of three communi-
tias' efforts to control noise Impacts were
carried out as parl of the preparation of
the manual. Within sach community, a
parcel of undeveloped noise Impacted
land was chosen for specific focus. The
communities selacted—Somaervllle, Mas-
gsachusetts; Cerrlios, Californfa; and
Marshfield-Pambroke, Massachusotis—
represent widsely dlvergent population
densltles, community backgrounds and
goals, political environments, state laws,
and topographical characterlstics. From
these case studles, It can be seen how
these factors shape the noise reduction
strategles chosen and thelr relative
successes.

Population density seems to be a major
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determinant of a community's sirategy.
The low density of Marshfleld-Pambroke,
the medlum density of Cerritos, and the
high density of Somervilte clearly’are re-
flected in the three respective chosen
strategles of zoning, barrier construction
with residential sound Insulation, and
site ptanning in an urban renewal situa-
tion. Although these three communities
were not chosen on the basis of popula-
tlon density, they clearly demonstrate
the efiects of this variable,

The local pelitical environment and com-
munity goals constitute another major
determinant of noise compatibllity con-
trol strategles. In Cerritos, a powarful
and capable local government, supported
by publlc attitude, has been able to im-
plement land use controls that would not
be possible In many other communities.
Marshfield and Pembroke, with the open
town meeating and part time municipal
officials, provide an excellant sxample of
strong citlzen control over the policles
that the town officlals can implemeant,
The technique of zoning the potential
noise impact area forindustrial uses only
may have to he reversed at a later date,
Any changes to thls strategy face the
possibliity of battles on the town meet-
ing floor and all of the unceriainties that
the opsn {own meeting provides. Tho
third case, Somerville, is an example of
how lacal community and political pres-
sures have forced a change from a stral-
eqy of urban industrial zoning to that of
acoustically protected residentlal use,

The town's maturity also plays a role in
determining the land use strategles In-
volved, Incorporated in 1956, Cerritos is a
relatively young town which is experlenc-



Appendix A:

ing intense pressures for development.

Cerritos, Cal, Because development Is occurring al

such a rapid pace, the public is aware of
the need for controlled growth and the
Importance of environmental consldera-
tions. Also, developers realize that if thay
want to bulld, they must comply wilh
stringent noise compatibllity standards.
In contrast, Somervllle is an old city with
mast of ,its housing canstructed befors
1940. It deveioped without specifle
reqard to noise compatibility problems
which have only recently become matters
of concern. Unfortunataly, residentlal
areas and traftic patterns are established,
and it is therefore difficult to deal effec-
tively with traffic noise problams.

A final major determinant of the tech-
niques whlich a locality can utilize to pra-
mote fand use compatibility with noise Is
the existing state leglisilation In this area.
Callfornia, for example, has both a pow-
erful environmental quality act which
applies to almost every construction
project, and a strlel requirement that
each community have an extensive local
master plan. The Cerritos case study
shows the effect that this type of support
can have on the local government's
abllity to act in aforceful manner.

The three case siudles all show that high-
way ncise and adjacent land compatibil-
Ity is an existing or potantial problem,
While thera Is & wide range of psople's
perception of the problam and an equally
wide range of possible solutions, the
problem is real and must recelve careful
local attantion,

Each case study follows the same baslc
format;

1) A general background of the community
including its resldents, polltical struc-
ture, existing fland uses, and nolse
sSoufces.

2)A discussion ol a selected noise-im-
pacted site within the community, em-
phasizing land uses, hlistory, noise
sources, and existing land use controls,

3)An evaluation of allernative noise com-
patlbility land use control strategles, In-
cluding actlons presently being taken, al-
ternative actfons rejected as being un-
workable, and potentlally valid alternative
actions,

They are presented successivaly below,

Cass Study 1:

Caerrllos, California

Cerritog, Cailfornia, located In suburban
Los Anigeles County, is a rapidly develop-
ing residential community faclng severe
highway noise {mpact from three major
freaways (see Flgure A-1). A construc-
tion boom has transformed Cerritos from
a dalry farming communlity of less than
4,000 people to a clty of 40,000 in less
than a decade, The residents are primar-
ily young, well educated middle and
upper-middle Income farnilies, Although
the demand for new homes has led to
rasldential development In noise-im-
pacted zones adjacent to the [freeway
right of way, the problems of highway
noise have not baen ignored, An active
city government with sirong public sup-
port has endorsed stringent noise stan-
dards for new residential construction.
Developers are required to incorporate
acoustlcal considerations in site plan-
ning and architectural design, to use

66

sound-prooilng constructlon materials
and techniques, and to erect nolse bar-
riers,

Role of Local Government Although Cer-
ritos 15 not unique In having land use
and land development as key political
issues, Ns city government has re-
sponded to these issues in an unusually
effective manner. The government has an
executive and leglslative form of govern-
ment consisting of a clty manager and
clty council respectively, !t has a Depart-
ment of Environmental Affairs which
contains a cily planning staff of eight
full-time employees, a considerahle
number for a city its slze. The planning
staff takes a very active role in ali aspects
of uiban development in Cerritos. Its
activities go beyond the formutation and
enforcement of the general plan for land
uses. Plans for development of particular
land parcels are scrutinized at all levels
from overall site planning to construction
materials and architectural detalis. In
fact, the City of Cerrllos acts In many
ways as a shte plannar and architectural
consultant to all new developments, and
has even taken over some of the roles
usually performed by real estate develop-
ers, In its unusual role, the Departmant
of Environmental Affairs has the support
of the five-member Planning Commis-
sion and the polltical backing of the City
Councll. One of the principal levers used
by the City to guide the development Is
the building permit. All building permits
must be approved by the Department of
Environmental Affairs which freqently
withholds its consent until plans are
revised to conform to its specificatlons.

The City Government's active role In im-
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proving the physical environment of Cer-

Carritas, Cal. ritas Includes stringant measuras to con-

trel the problem of nolse. Clty
ordinances restrict nolse emlsslons; the
general plan and zoning laws conirol
noise incompatible land uses; and build-
ing codes give detailed prescriptions for
noise raducing construction techniques.
The basic tool for achleving these ambi-
tious goals in noise reduction s, once
agaln, the city planning staff which pro-
vides technical and planning assistance
as well as control and supervision.

The Rolo of the State Governmant The
state of California assists in the control
of nolse incompatible land uses through
two Important statutory requlirements.,
Calitornia requires local communltles to
adopt detalled general plans for devalop-
ment, In addition to such items as land
use, housing, conservation, and open
gpace, the plan is speeifically required to
contain a nolse element, The nolse
slerment forcas local comrmunitias to con-
sider the problem of nolse compatiblility
in planning land uses, There are many
difficult obstacles to overcome in con-
verting general or master plans into
actual land uses. The State of Callfornia
has taken a flrst step to encourage the
implementation of genaral plans by re-
quiring that logal zoning maps be
brought into conformance with the land
use patterns adopted in the general plan,
Once this occurs, zoning changes
or varfances cannot take pilace without
previously revising the general plan.

The second major state contribution to
encouraging noise compatible land use
is the Callfernla Environmental Quality
Act, This law requires a datailed Environ-

mental Impact Report to be prepared for
all major new constructlon projects,
whethar public or prlvate. With a fow
minor exceptlons, such as Individual
single-family homes or Individual apart-
menis of four dwelling units or less, the
developer of any parcel of land must sub-
mit & detailed, documented analysis of
any potentfal negatlve environmental
impact. The Environmental Impact Re-
port must be approved as adequate by
local govarnment authoritles, a process
which may requlra several revised sub-
missions, and public hearings. With
respect to noise, the EIR requires analy-
sis of the impacts of the existing environ-
ment upon the project, the Impact of the
proJect upon the surrounding area, and
the developrmaent of specific measures to
minimize any negative Impact.1

Discussions with Callfornla state and
local officlals indicate that the require-
ments of the Envionmental Quality Act
have helped educate local officials and
real estats developers about the nature
and magnitude of environmental Impacts
on tha surrounding community, As a
result, both local government and private
antrapreneurs have become much more
sophisticated In developing alternative
plans to reduce environmental impacts. In
addltion, the EIR provides local com-
munities with the Informatlion they need
to estimate accuralsly the level of envi-
ronmental degradation. in the case of
noise there s now a much greater under-
standing of nolse measurement tech-
niques and the evaluation of the accepta-
billty of nclse lavals, as well as sufficlent
data on individual sltes to make Informed
Judgments possible,

1state of Calliornta, Calitonia Ad-
minisirative Code, Tllle 14, Dly, 6,
Chap. 3.
City of Cerritos, Callfornla, De-
pariment of Adminlatration,
Environmental impact Report Guide-
fines - Rosolution, 73-20 (Aprll,
1073).

1)

Noise Sources The principal noise
sources in Cerrltos are three major free-
ways: the San Gabriel Freeway {Inter-
state 605) in the wastern half of the city,
the Artesia Freewav (Interstate &1)
crossing the canter of the city in an east-
west direction, and the Santa Anna Frae-
way which Is adjacent to the northeast
corner of the city. These highways are
heavily traveled by passenger cars and
trucks and cause inajor noise Impact
along their borders. The land uses along
these freeways ara mixed, but include
substantial amounts of resldential
development. (See Figure A-2).

Arterial streets In Cerritos are also heav-
ily traveled and create another source of
noise, although their impact Is much less
than that of the freeways. Neither Long
Beach Alrport seven mlles away nor Los
Angeles Internatlonal Alrport twenty-five
miles away creates a severe noise im-
pact. There are no stationary nolse
sources at the present time.

The City of Cerritos has estabiished am-
bitlous standards for dealing with the
severe problems of highway noise,
Ambient noise levels of 45 dBA within
dwellings, and 60 dBA In cutdoor resi-
dential areas, are standards advanced In
the city's general plan.

The Study Site To iliustrate soma of the
highway noise problems faclng Cerrites,
and to analyze some of the efforts being
made by that community (o solve them, it
is useful to examine a specific site. A
res(dential davelopment currently under
constructlon In the northeastern section
of Cerrltos provides a good example.
Tract 29444 covers a roughly triangular
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Appendix A: area of about 12 acres. It Is bordered on
Carritos, Cal, the north by Artesia Boulevard, on the

east by the proposed extension of Schoe-
maker Avenue, and on the southwest by
the Artesia Freeway (Callfornia Route
91}, (See Figure A-2) Like most of Cer-
ritos, this area was once dairy farmland.
it Is now zoned for low denslty (2-5.5
units per acre) residential use, and a sub-
divlsion of 49 single-family homes is cur-
rently under construction on this site,

Noise from motor vehicles was cne of
the critical constralnts in the planning of
this subdivision. Traffic on well-traveled
Artesla Boulevard creates a noise pollu-
tion problem, but the critical difflcuity Is
presented by the Artesia Freeway which
directly abuts the tragt. Even the third
border on the developmenl site, while
currently vacant and therefore not a nolse
source, s planned as a major cily street
to be constructed in the futura. In the
face of all these nolse sources, develop-
Ing this sma!l tract of land to meet resi-
dential nolse standards is a formldable
task. The city of Cerritos has Insisted on
the use of a wide range of nolse reduc-
tion techniques [n the design and con-
structlon of these houses in order to
meet the clty's objactives of obtaining an
ambient noise level of 60 dBA in open
spaces relating to dwellings, and 45 dBA
within dwellings. Before granting build-
ing permits, Cerrltos’ city planners care-
tully scrulinized bujiding plans and in-
sisted on specifylng a variety of sound
reducing design and construction fea-
tures. Soine of these changes are illus-
trated in the tract plan (see Figure A-3);

= A 9 fool high concrete block wall on lop
of an 8 foot garth berm providas a shield

aleng the freeway side of the devel-
opment.

Slx fool high concrete biock walls are re-
quired on the Artesia Boulevard and
Schoemaker Avenue borders of the tract,
Landscaping and deslgn variations are
required to Improve the aesthetic impact
of thess barriers.

Sound insulating construction tech-
nlques are required for most of the ex-
tarior walls to meet either a 56 STC or
50 STC rating. The developer's proposed
construction method for achteving these
sound ratings, Inciuding double walls
with staggered studs, had to be sub-
mitted for approval {see Figure A-4).

For many of the homes, central air-condi-
tioning was required as a sound fnsula-
tion techniquee, For houses closer to the
heavy traffic of the freeway, special char-
coal filtering systems were specified tc
reduce air poliution levels as well,
Houses along the freaway were restricted
to a single story to keep therm within the
sound shadow of the concrete block wall.
Cne house with a potential noise prob-
fem along the proposed Schoemaker
Avenue posed a future threat of excessive
noise levals on the second story, and was
therafore designed with double glazed
windows,

Each of these techniques was worked out
In negotiations betwaen the city planning
department and the daveioper. Three fac-
tors may be cited In the success of these
negotiations in achleving satisfactory
noise levels:

1)The legal authority to veto building plans
which do not meet acoustical specllica-
tions, backed up through the political
willingness to exaercise this veto If neces-
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sary.

2) A sellars’ market In single-farnily residen-

tial homes In Cerritos, which enables the
developer {o recoup the added construc-
tion costs,

3) A tamillarity with noise reduction design

and construction techniques and their
impact by both developer and city gov-
ernment which results in an acoustically
effective but economically practical
solution.

Although the pilans implemented for
Tract 29444 have achieved thelr acousti-
cal objectives, they do raise questions of
sconomics and aesthstics. The cost of
noise reducing construction and design
adds a premlum of about 10% to the
grice of these homes compared to similar
residances built In less noise impacted
areas. (This premlum excludes the cost
of air-conditioning and other Improve-
ments which are not solely noise
related.) The aesthetic costs of noise
reduction are much fess quantifiable, and
in fact are a matter of Individual taste.
The high concrete walls and reduced
window space tend to create a closed-in
environment which some might find cold
and forbidding. Most pecple would agrea
that the high nolse barrlers on top of
earth walis are not an ideal back-yard
environment. The addltional economic
costs and aesthetic |Imitations must be
traded off against the real benefits of a
greatly Iimproved noise environment.
Considering the popularity of slmilar
developments in Carritos it is {lkely that
Tract 29444 will be a popular success,

Actlon for Noiso Reduction Cerritos,
California's program for highway noisa
compatlbillty control utllizes a wide
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Appandix A: variely of techniques. Three aspects of
Cerritos, Cal. this approach stand oul as most impor-

tant In evaluating lis applicabllity to
other communilies: sirict legal controls,
active municipal design review, and the
Implementation of noise reducing con-
structlon techniques.

Strict legal controls on nolse in Cerritos
result irom a variely of siate and local
laws and regulatlons. Some of the most
imporiant mechanisms are the Environ-
mental Impact Reporl required by state
law and implemented by local govern-
ment guidelines which result In planning
for noise In the inhial stages of project
design; the general plan for future devel-
opment which is backed-up by strict
zoning ordinances; and a variety of local
noise regulations aimed at the specific
nolse problem and adapted to local land
use and construction pallerns, Many of
these guidelines could be adopled in
othar communlties with minor modifica-
tions, If local and statewlde polltical
support are avallabte, The most difiicult
aspect of the Cerritos environment to
transfer s the polllical commitment on
the part of publlc officials to selving
noise problems.

Cerritos’ approach to noise problems em-
phasizas the act of partlcipation of clty
planners in all developmeant activiiles to
Insure that environmental and aesthetics
standards are being achisved. This actlve
planning role, in which the city govern-
ment sometimes appsars to perform
many of the functlons of a private
daveloper, is possible only because of
the high level of skills of city planning
officials and successful only because the
demand for land in Cerritos is so Intense

that developers ara constiained to
cogperate with the ¢lly. While other com-
munities may possess the skill to form
this planning role, they may ilnd it diffi-
cult lo achieve the same high level of
cooperation on the part of private devel-
opers, The role of the Cerritos city gov-
arnment inhelping to educate developers
and architects about noise reduction
techniques can certalnly be adapied to
other communities,

Cerritos' implemeniation of noise reduc-
Ing construction techniques provides
important lessons for other communities.
Significant levels of nolse reduction have
been achievaed In residentlal develop-
ments without destroying thelr economic
viabillly. Some of these techniques could
he applied anywhere In the United States.
Cthers, such as air condltioning, would
raise guestlons of economic viabllity In
other araas. The widespread use of con-
crete noise walls may be more dlfficult to
transfer to other locations. In Cerritos,
these walls are not out of place with the
dominant Southern California architec-
tural siyles. In many other paris of the
country, however, the lack of open space
and the inward looking courtyard effect
of the noise wall may be aesthetically
unacceptable.

One Important technique for noise im-
pact reduction which has not been ap-
plied In Cerritos iIs the prohibltion of
nolse-sensllive uses, particularly resl-
dences, in high-noise zones. The Cer-
ritos general plan speclfically rejects the
option of placing industrlal uses along
the freeway borders, because It wishes to
preserve continulty with existing residen-
tial developments adjacent to these
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areas. !t has Instead, chosen 1o solate
industrlal uses in sections away from
residential areas.! Thls decision em-
phasizes once again that noise con-
sideratlons, even In the most environ-
mentally conscious communities, are not
the sole critarla for land use planning.

Case Study 2:

Somerville, Massachusetls

Somerville, Massachusetts, localed 3
miles from downtown Boston, Is an old
urban residential community wih a
declining poputation, {See Figure A-5} its
residents, primarlly mlddle Incoma and
consisting targely ot elderty people and
young transients, are only recenily be-
caming concerned with highway nolse
due to the consiruction of Interstate 93
thraugh the heart of a densely populated
residential area. Untll the recent citizen
concern, the local government has done
littte to reduce noise Impacts. The whole
issue of nolse pollution [s ralatively new,
and, in any case, the city has bean
almost entirely bullt up for several
decades, leaving little opportunity to
change land uses to ones thal are nolse
compatible. The City of Somerville has
no nolse control laws; the only signifi-
cant nolse standards are those sot by
the U.S, Department of Housing and
Urban Development from which the city
has sought funding.

Role of the Local Govarnment At present
there Is a trend towards new housing
construction in Somerville, largely due to
the strong support of the Mayor. It Is
posstble that, although Somerville has
done little to regulate noise compalible
development to date, concern for such

1Clty of Corritos, Cailornia, Gen-
erd! Plan, 1973, p. 11.04,
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Appendlx A: regulation will Increass in the future be-

Somerville,
Ma.

cause of the city's need for new {ederally
assisted houslng.

Role of Federal and State Government
When Federal funding is required for
construction of projects such as housing
or schools, the projects must satisfy en-
vironmental impact requirerments, which
include noise criterla. With regard to
highway nolse, developers must! show
that noise levels are wlthin levels which
the Department of Housing and Urban
Development considears to be compatible
with the project. In the case of the Inner
Belt Urban Renewal! Project, traific noise
levels are presently too high for HUD's
approval. Funds are belng withheld unti!
the developer can reduce the noise
impact to compatiible levels. This case
study describes the adminlstrative and
physical techniques used by the City of
Somerville to reduce noise impacts on
the urban renewal! slie to compatible
levels,

The City of Somerville also has frequent
dealings with the State of Massachu-
setts. Somerville and the Massachusetts
Department of Public Works have bean
involved in controversies over the loca-
tion of state highways In Somerviile, The
Depariment of Public Works has the
power to locate and relocate roadwaya,
Two highways which have directly af-
fected the project site under considera-
tian are Interstate 695 and Interstate 93.

Somerville’s housing stock Is obsolste:
90.1% of its units, mastly wooden two-
family houses, were bullt before 1839,
Thus, Somerville has not attracted new
residents who might profit from the city’s

proximity to Boston. In fact, since 1950,
Somerville has experlenced a13% decline
in population, and economic opportun-
ities have been restricted by the lack of
space forindusiry.

The only land available for redevelopment
was recently changed from an Industrial
to a rasidential use. This slte, known as
the Inner Belt Urban Renewal Project, is
the focus ol the case study. It demon-
strates, among other things, the effec-
tivaness of an executive-legislative form
of government in Implementing change,
The study sita was originally zoned Indus-
trial because of plans to buiid a highway
nearby. However, the highway ptans wers
discontinued leaving the spot unmarket-
able for industry and yet too noisy for
rasidentlal use because of heavy truck
traffic on adjacent roads. The need for
housing and the mayor's Influence
changed the slte's future from industrial
to residentlal. A federally funded low
income housing project Is planned, thus
making the site subject to the Depart-
ment of Housing and Urban Develop-
ment's nolse compatibillty guidelines,

Nelse Sources and Lovols Inrecent years
Somerville has been frequently con-
fronted with the problems of highway
location and highway noise. Because of
the Iimportance of wholasale and retall
actlvitles to the local economy, much
trucking takes place giving several
streets extremely high nolse levels,
Among these are Mystic Avenue, Pros-
pect Street, and Alewife Brook Parkway.
In addition, there Is heavy truck traffic on
the McGrath Highway and on 1-93. A map
showing the distribution of these noisy
streets follows in Figure A-6,
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Interstate 695, the “Inner Belt," was
planned to link communities inside Route
128, and connect Interstaie 93, approach-
ing Boston from the North, with Inter-
state 95. It was designed as part of the
1948 Master Highway Plan for Metropoli-
tan Boston. Flrst the route, and then the
rationale for the Inner Belt were ques-
tioned by the communlties through
which it was to have been bulll, In Janu-
ary 1869, Governor Sargent stopped work
on It, and on Febrary 11, 1970 he declared
a moratorlum on ali major highway pro-
Jects Inside Route 128 which were not yet
under way. Unfortunately, Somerville and
other communities had already made
plans which depended on the construc-
tion of 1-695, For example, the Inner Belt
Urban Ranewal Area was to be bordered
by the Inner Bell, making it Ideal for
industrial development. Bul when the
Inner Belt was cancelled, the site proved
unmarketabta for indusirial uses, Fur-
thermore, under the present heavy truck
traffic conditions and conseguent nolse
around the sHe, the site is also unsuit-
able for housing, and will not recelve
funding from the Department of Housing
and Urban Development until noise Im-
pacts are reduced. The success of the
present residential plan depends upon
the relocation of Washington Street
south of the project site and the special
focatlon of a proposed [-93 off-ramp near
the site. Thus the future of the projact
dapends upon the decislons of the
Department of Public Works,

The Caso Siudy Site The Inner Belt Ur-
ban Renewal Project is a 23 acre urban
renewal block located In East Somervilie,
It Is bordered on the north by Washington






Appendix A: Street, on the west by the McGrath High-

Somerville,
Ma,

way and on the south and east by the
Boston and Maine Rallroad. (Figure A-6)
it is zoned for industrial use, but current
plans include a mixture of residential,
office, and commercial facllities, It was
inltially zoned industrial due to its prox-
imity to the Boston and Maine rallroad
tracks and the proposed location of Inter-
state 685, the Inner beltway, In addition,
an industrial park is located south of the
project area,

Under present conditions the Somaervlile
site is extremaly noisy. It is the nolse
created by the heavy truck ftraffic on
Washington Streat which runs aiong the
entire northern houndary of the slte
which s the most serious, as the amount
of land fronting on McGrath Highway Is
small, and rallroad servica in the sile area
is Infrequent, An additional noise prob-
lem Is that presented by a projected inter-
state 93 off-ramp which will be located
near the project area, as weil as the
industrial park located south of the site.

According to the preliminary environ-
mental impact report prepared for the
Somerville Redevelopment Authority,
there is no external location on the Inner
Belt Urban Renewal site which falls un-
equivocally in HUD's “clearty acceptable™
category.l Furthermore, the area within
110 feet of Washington Streat would be
“Discretionary—normally unacceptatle2
for housing because of its exterior noise
levels. The rest of the site falls In the
catagory of “Discretionary—normally ac-
ceptable.”3 The present noise contours
on the slte are indlcated in Figure A-7.
The site plan employs two major tech=-
niques of noise reduction:

1According to HUD's criterla,
*acceptiable” noiso [evels are
those which do not uxceed 45 dBA
for mcra than 30 minutoes per 24
hours. HUD, Cepartmontal Clr-
cular 1390.2, Noise Abatement and
Contral: Dapartmental Palicy, tm-
plementation Responsibilities, and
Standards, p, B.

1)The major noise sources are all placed on

one side of the site, the southern
boundary, The most critical noise
source, Washington Street, Is relocated
from the northern boundary of the site to
the southern. In order to succeed in thls
part of the plan, the Somerville Redevel-
opment Authority has had to nagotlate
with the State Department of Public
Works. It is not yet clear whether the
Department of Public Works will relocate
Washington Streset, and thus the future of
the project Is uncertain. The proposed
Interstate 93 off-ramp is located south of
the site behind the "new" Washington
Strest. The Somerville Redevelopment
Authority is presently negotiating with
the State Department of Public Works
about the location of the ofi-ramp. There
are threa allernative locatlons for this
ramp, each ot which aftects the project
site In varying degrees. Alternative G Is
the one preferred by the Somervllle Plan-
ning Board. Flgure A-8 lllustrates the
alternatives. The Industrlal Park is pre-
sently located south of the site, behind
“new" Washington Street, thus concen-
trating all three nolse sources on one
side of the site.

2)The housing uniis are placed close to the

northern boundary of the site, as far as
possible from the noise sources. They
are buffered by open spaces, retall facil-
itles, and a health cliric. {See Figure A-9)

If Washington Street were relocated
south of the site, and Alternative “C"
were chosen for the ramp location, the
entire slte would then be classitied by
HUD ags "dlscretionary—normally accept-
abie,™ due to the proposed 1-93 ramp.
New Washington Street will have lass

2This standard requlres an Lag be-
Iween 85 dB (A) and 75 dB (A),
ibid., p. 8,

3 This standard requires an Lag be-
Iween 45 dB {A) and 65 dB (A),
ibid,, p. 8,
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truck traffic than is presently on OId
Washington Street. Furthermore the
reduction and possible removal of traffic
from Old Washington Street will have the
advantage of tying together the residen-
tial neighborhoods of East Somerville
and the project area. And a relocated
Washington Street would serve as a
buffer between the project area and the
Inner Belt Industrial Park. {(See Figure
A-10) Also the choice of Alternative “C"
for the off-ramp would have the least
noise impact on the site.

Another nolse reduction method which is
being consldered by the Massachusetts
Department of Public Works is to depress
New Washington Street several feet
below the site, This would also have the
advantage of removing the visual Impact
of passing truck traffic from much of the
slte, If the road Is depressed, the site
plan envisions erecting a berm along the
roadway to create a noise barrler equiva-
lent to one story when one combines the
height of the berm and the depth of the
roadway. The cost of such a berm is felt
to be quite small as the necessary earth
would already be on tha slite,

Other Possible Solutions and Why Thay
Ware Not Applled ODue to cost con-
straints, site planning has been the major
means of noise reduction considered by
the architect. Other altarnatives such as
barrier construction and soundproofing
were eliminated because of their ex-
pense,

It would be possible to use stronger site
planning technlques to minimize noisa.
Putting all of the non-residential factll-
ties along New Washington Street would

4|1 ja assumed by the devolopar and
tha Somervilla Planning Board
that tho nolse lovals from Now
Washinglon Street will be
nogliglbte, Therelore, no noise
contours from New Washinglon
Streat are shown (n flgure A-10.
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Appendix A: create a more effective noise buffer for

Marshfield-
Pambroke,
Ma.

the housing. However, thls solution has
been rejected by the site planner because
ot access considerations for the residents
of the East Somerville Neighborhood,
Placing all of the retall and other
facllitles at the eastern end of the site
makas a more attractive and accessible
shopping area.

A tachnlque of noise impact reductlon
which has been rejected in the Somervllle
case is the devefopment of fand in ac-
cordance wlth its compatlble zoning
classificatlon; In this case, Industrial.
Davelopment in accordance with a com-
patible use has proved Impossible due to
the site’'s unmarketability for Industrial
uses and strong polltical pressure for
residenilal development.

Casa Study 3:

Marshfield-Pambrolke,

Massachusotis

Marshtield and Pembroke are neighbor-
ing residential communities In  rural
southaastern Massachusetts, Because of
highway access to hoth Boston and Cape
Cod, the two communities have more
than doubled thelr populations in the
past decade. The rasidents are primarily
middle income families. (See Figure
A-11)

At present, the town governments are not
especially concerned about highway
nolse. No regulation to control land use
compatibitity exIsts or Is contemplated.
Howaever, i residential development pro-
ceeds at the present rate, the land along
Route 3 may present a neise compatibil-
ity problem with which the two communi-
ties wil] have to deal,

The site chosen for consideration in thls
case study is a two-mile strip of primarily
undeveloped land along Reute 3, Be-
cause Route 3 runs along the borders of
both towns at this polnt, part of the site
belongs to Marshfield and part to Pem-
broke, Involving both towns in the noise
problem. The two towns took an initial
step of zoning most of the land near the
highway for Industrial uses, but nelther
town has had much industrial devalop-
ment. |f the need for residential develop-
ment should arise, the use of thls site
may have ta be rethought and residantiai
development considerad.

Both towns have town meeting forms of
government. The legislative body Is the
Town Meating, conslsting of every regis-
tered voter in town. All town business,
from approving the budget te zoning, is
voted on by the Town Mesting. The
benefits of thls democratic form of gov-
arnment are Inherent [n the fact that
anyone can have a volce in the town
affairs If he attends the town meatings
and votes. The disadvantages of this
form of government are due to the fact
that most townspeople do not attend the
meating unless they are particularly
interested and/or affacted by a particular
article. In fact, It Is often difficult to get
the required five percent quorum at
speclal town mestings concerning non-
controversial matters, Thus, a town
meating can tend to become *packed”
with those who have a speclal interast in
a particular articte and are therefore
highly motivated to attend, !t can accord-
ingly become very difficult to pass, for
example, a zonhing change with the re-
quired %4 vote when |t is opposed by a
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speclally interested group.

Marshfield and Pembroke each have a
planning board consisting of flve part-
time citizens. The Planning Board is
responsible for zoning, administering the
subdivision control iaw, and long-range
community planning, It is required to
hold a public hearing on zoning changes
and then to make its recommendations to
the Town Meeting. That board members
are part-time and not necessarily profes-
slonal planners s a d{sadvaniage In-
herent In most small town governments,

Both Marshfleld and Pembroke have
zoning bylaws which divide the fowns
Into business, Industrial, and raesidential
districts. (See Flgures A-12 and A-13)
Development has been relatively light in
both towns, with esach being roughly
25% developed. Significant portions of
the land in each town are classifled as
wetlands which severely restricts, and in
some cases, prevents developmeant. Most
of the developed land is residential. Al-
though both towns have been actively
attempting to attract Industry, much of
the land zoned Industrial remains vacant.
Some commercial zones have been devel-
oped; howsver, this has resulted in an
excass supply and there are a number of
vacant stores and offices in these areas.

Most of the residential development has
heen single family lots, both because of
the demand for this type of housing and
the desire of the townspeopie to prevent
multi-famity residentlal development.
Marshfield's opposition to multl-family
housing began in 1968 whean it was voted
legal at the Town Meeting. What resulted
was arapld and extensive developmant of
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Appendix A: multl-family dwellings along Route 139,

Marshfield-
Pembroke,
Ma.

which the 1ownspeople found to be
unattractive and dlsruptlve to the small
town atmosphere, By 1971, the town
voled to prohibit any further multi-family
residentlal development; and, with the
present local attitude towards this type
of development, it Is unlikely that it will
be allowed in the next 10-15 years, Pem-
broke's zoning permits muli-famlly rasi-
dences in a small portion of town, but
most of the land 50 zoned is actually
unbulldable due to state and local wet-
lands restrictions.

Noise Sources The principal noise
sources in the study are highway nolse
from Routes 3 and 139. Routs 3 is a
high speed, limited access highway with
extensive automoblle traftic and some
trucks., Route 139 is a three-lane state
road with numerous entry-ways. Con-
sidarable roadsido development axisis, A
frequent source of local complaint is
related {o gravel trucks which travel west
on Route 139 from gravel pits In Marsh-
tield on their way to Boston on Route 3.
The Route 139-3 Interchange is also a
gsource of noise because of accelerating
and decelerating vehiclea, There are no
nearby major Industrial or rallroad nolse
sources, The local alrport In Marshtield is
restricted fo non-jet operations, and It
constitutes only atrivial nolse source.

The Study Sito The study site is a two-
mile strip of land along Route 3, which
roughly follows the boundary of Marsh-
fleld and Pembroke. Route 139 intersects
Route 3 midway along the slte strip. {See
Figure A-14)

The study site is mainly zoned Industrial,

except for tha land along Route 139 and
the interchange where jt is commoaercial,
and, in the extreme north, where It is
residential. Development of the industrial
zones In both towns has been very slow,
with almost all of the land remaining
vacant despite efforls to market it. There
has been some construclion of new
homes in Marshfield in the site area, but
this has been limited to one street with
no homes within sight of the highway.
Commaercial development has been more
extensive, with the land along Route 139
and the interchange more than 50% de-
veloped,

An interesting question raised by this
case study is whether the industrially
zoned land In either town can be devel-
oped as such in the forseeable future, I It
can, the concept of zoning the land for
coempatible uses only will have proven
viable in this case, If, howaver, it can not,
pressure will eventually come from the
landowners to rezone the land. Then,
Marshfleld and Pembroke will be faced
with the task of finding another method
to insure noise compatibility. At prasent,
there is some evidence that an Industrial
use of the area will not be marketable.
While industrial development has been
exiensive for the past few decades along
Boston's Route 128 heltway, it has not
made any signlficant progress along
Route 3, despite efforts by the local
industrial commisslons to attract in-
dustry.

A commarcial use of this area may also
be unllkely. There is a major shoppling
plaza located five mlles north of the site
at a Route 3 exit. This, along with the
current over-supply of retall space In
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Marshtield, casts doubt on the possibil-
ity of a shopping plaza at the case study

site,

If, however, the residential growth of the
two communities, and the surrounding
area continues at its present rate, there
may eventually be a demand for an indus-
trial/research/office park or a shopping
centerin the site area.

While industrial development in the near
future is not certain, residential develop-
ment continues. in 1973, the consultant
working on a masler plan for the Marsh-
field Planning Board predicted that the
town wouid reach 40,000 residents by
1990 daespite downward changes In the
birthrate and tighter zoning and subdivi-
sion laws in the town. At present, the
town has room for roughly 25% more
rasidential development.

Plans for Nolse

Reduction - Actions

Being Taken

Zoning for industrial use has been the
only actlon taken that insures nolsa com-
patlbility; however, it should be empha-
sized that the issue of noise compatlbil-
ity Is one which simply has not been
ralsed. This is primarily due to the fact
that these two communities do not fesl
the threat of a noise compatibility prob-
lem, The area Is sparsely populated and
there is no real demand for residential
development along the hlghway, in the
case that some residentlal development
does occur, the natural terrain and the
original highway design combine to help
considarably in the attenuation of high-
way noise transmitted lo adjacent areas.
Grade separation aids In the area north of

Sany,L
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Route 139 where Route 3 is first de-
pressed in a cut designed to bring it
down towards the vallay of the Norh
River and than elevated as it crosses the
valley. South of Route 139 the elevation
of Route 3 approximatas that of the sur-
rounding topography with small cuts and
fills as negessary to compensate for the
uneven surroundings. In this area the
land on both sides of the highway Is
heavily forested. Only if the land is re-
zoned residential and substantial devel-
opment occurs will the noise bscome
obvious,

Plans for Nolse
Reduction - Applicabllity

of Other Actions:;

Barms or Barrlers The view along FRoute
3 as one drives into the case study area is
most pleasant, changing from cranberry
bogs to woodlands. Just beyond Route
139 the long Incline to the valley of the
North River affords a spectacular vlew of
the tidal river meandering through the
salt marsh and of the low hills beyond.
Any attermnpt to construct berms or bar-
riers which would affect these scenic
views would ba politically unacceplable,

In Marshtield, for example, there is a
Watershed Assoclation, an Historical
Commission, a Ceonservation Commis-
sion, an Historical Districts Commiites
and a Beautiflcation Committee, all of
whom could be concerned with the
scenie and historle river. Any article on
the town meeting warrant to require
berms or barriers faces certain opposi-
tlon from at least one of these groups,

Buffer Strips Ii either town rezoned the in-
dustrial area to residentfal, a requirement

for a huffer strip would be practical and
easy lo incorporate into the zening by-
taws, With 40,000 or 43,560 square foot
minlmum ot slzes, rear lot dapths of over
200 fest are to be expecied even without
the provision for a buffer strip. Requiring
that a portion of the rear yard be a buffer
with appreopriate plantings provides no
additional hardship.

Both towns presently require buffers on
industrial lots between industrial uses
and rasidential uses. Marshfield also re-
quires buffers between business and
rasidential uses and around cluster de-
valopments. This provision could be ex-
tended to highways in the zoning bylaw.

Site Planning - Subdivision The terrain is
sufficiently hllly to provide numerous
low-nolse pockets In the iand near the
highway. This, along with the large re-
quired lot size would make slte plan lay-
out to minimize noise incompatlibllity a
very practical undertaking, if the pre-
sently zoned industrial land was rezoned
residential. This is especially true for
ciuster subdivisions which are permitted
in Marshfiald,

There are several methods avallable in
the existing taws of =zach town to Incor-
porate acoustical slte planning.

In Marshtield's cluster zoning, site plans
must be approved by the Appeals Board,
an appointed body which is responsible
for granting special permits, zoning vari-
ances, and cluster plan approval. If
acoustical guidelines were included n
the cluster provision of the bylaw, thay
would be considered by the Appsals
Board. The Board could then reject a
cluster subdivision plan If the guidelines
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ware not met,

For conventional subdivlsions, the pro-
cadure is slightly more complex, Marsh-
fleld's zonlng presently requires a certifl-
cate of occupancy which can't be issuad
unless all provisions of the zoning bylaw
and of the building code have been met.
Thus, the Town Meeting couid vote to
amend either the zoning bylaw aor the
bullding code to prohiblt construction of
a residence In areas where the ambisnt
noise level exceeded a certain specified
lsvel, The legality of such an amend-
ment, under state law, would be subject
to the approval of the state Attorney
General, and would be subject to sub-
sequent challenge in the courts,

Pembroke would have to Incorporate the
occupancy permit itself Into its zoning
bylaw before taking such nolse related
action,

A modification to the rules and regula-
tions of the Planning Board could require
acoustical site planning elther on & defin-
ltive basls (such as speclfying a maxi-
mum noise level in dBA) or by requiring,
as part of subdlvision submittal, a state-
ment of nolse compatihllity measures
baing taken. These, too, would be sub-
Ject to court challenge.

Site Planning - Individual Lots Again, the
unuven tarrain and large required lot size
makea this method a practical possiblilty.
Enforcement could follow the methods
listed above, but would probably have to
include some provislion for exception
where such site planning is impractical.
Otherwlse, the legallty of such a regu-
lation would be in doubt, '



Appendix A: Helght Limitations A limitation of build-

Marshfield-
Pembroke,
Ma.

ing height o a single story near the high-
way could be accomplished by use of a
superimposed district. One problem with
imposing height restrictions In this case
is that it may be an unnecessarily strin-
gent restriction. The large required lot
siza and the hilly terrain will In many
cases make other measures such as lim-
iting height unnecessary. Furthermore,
such limltations might interfere with the
panoramic view which would otherwise
be avallable to homes near the North
River. While special height restrictions
might be incorporated Into the zoning
bylaw or building code of elther town as
one of a series of stated alternative
cholces available to the bulider, the ab-
solute requirement for such restricted
haight would be unrealistic and probably
Hegal.

Acoustical Architectural Design Archi-
tectural building design in cenjunction
with sile planning would be a practical
method of utilizing the existing topogra-
phy and vegetation to reduce nolse im-
pacts while stili taking advantage of the
scenic attributes of the area. Imple-
mentation of such a pregram of acous-
tlcal archltectural design becomes, how-
ever, more a matter of incentlve and
cduation than enforcement.

One possible legal method of enforce-
ment availabie to the two fowns would be
the Inclusion of maximum permitted
interior nolse levels in the Board of
Heaith's regulations, the Bullding Code,
or the Planning Board’s subdivision rules
and regulations. Enforcement could be
via the occupancy permit procedure
which already exists in Marshfleld's

zoning bylaw, or by a simllar procedure
which could be voted by Pembroke's
Town Meeting.

Design Services Neither town has a pro-
fessional design staff with the ability and
time 1o provide acoustical guidance to In-
dividual builders, It is unlikely that the
Town Meeting would decide to fund such
a municipal saervice.

An Architeclural Review Board could pro-
vide such a service. At present no such
board exists In gither town, and there has
been little more than vague talk of found-
ing one, However, each town has a large
pool of potential members for such a
board, and the towns could certainly
benefit in many ways other than acousti-
cal design if such boards were created.
What Is needed is the key person to serve
as calalyst towards the founding of an
Architectural Revlew Board.

Acoustical Canstruction The locatlon of
the study slte is In an area of the country
where temperatures rarely exceed 90
degrees and where proximlty to the
ocean and tldal marsh often results In
conling sea breezes. As such, alr condi-
tioning of residential homas is infre-
quent, Any buliding technlque which
calls for seallng windows and cooling
with alr-conditioning is therefore im-
practical.
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Appendix B: Noise
Effects, Measures,
Standards, and
Predictors

1w, Dixon Ward, "Effects of Nolse
on Hearing Thresheolds," Noiso as
a Public Health Hazard, ASHA
Ropor: & 4 (The Amorican Spoech
and Hearing Associatlon,
Washingten, D,C,, Fab, 1064},
pp, 40-47,
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This appendix contains brief discussions
on the effects of noise on human llfe and
economics, a definition of the noise
measures and descriptors used in this
manual, a review of certain Federal noise
standards, and a listing of three recent
noise level pradiction techniques. The
issues of noise costs, noise prediction
and desirable noise levels are complex
and controversial, These pages do not
attempt a comprehensive analysis of
these topics, nor do they advocate one
particular standard or predictor. Rather,
they are sclely intended to provide an
intreductory background to aid in the use
of this manual,

The Effects of Noise

The effects of noise on health are both
physiological and psychological, though
primarily psychological. Physlologically,
excessive noise Is capable of producing
hearing loss, however it seems untlkely
that many people have suffered from
highway generated noise In this way.1
Psychologically, the affects are more
widespread:

Noise can Interfere with spaech com-

Fedaral Highway Adminlistraiion,
Flnal Environmental Impact State-
meni Pursuani to Section 102 (2)
{C), P.L. 81-100 - Noise Standards
and Procedures (Novombar1972),
pp. 183-186.
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munications and the perception of other
auditory signals

Noise can disturb sleep and relaxation
Noise can interfere with an individual's
ability to perform complicated tasks.
Noise can be a source of annoyance, it
can influence mood, and can otherwise
detract from the quality of life.2

As of yet, no one has heen able to calcu-
lale the doliar cost of noise, but knowl-
edgeable people think it Is high.2 The
areas which highway nolise affects eco-
namically are a) property values, b)im-
paired health, and ¢) lowered working
efficiency. Property values have heen the
arca of greatest concern because this is
whera financial impacts are most imme-
diately felt and clearly distinguishable.
Although studies have nol provided con-
clusive avidence thal highway noise
reduces property values, there are strong
indications that it does when the
property use is incompatible with the
highway, as In the case of many residen-
tial areas.4 Other economlc impacts
which should be consldered (although
difficult to quantify), are those due to im-
paired health and lowered working ef-
ficiengy.

Noise Measures and

Descriptors

Sound is transmitied as rapid changas in
air pressure which can be dotected by our
ears or by a sound metler. Acousticaily,
we do not usually measure air pressure
changes in linear terms such as pounds
per square inch or dynes per square cen-
timeter. i we did, we would find our-
selves using an astronomlcal range of
numbers 1o describe the wide range of
audible sounds, Therefora we comprass

27nv Adminlstrater of the Environ-

manial Protectlon Agoency, Report
to the Prasiden! and Congroess on
Noisa, 92nd Congress - 2nd Ses-
slon, Document No, 82-93,
(Washingtan, D.C.; Government
Printing Cllice, 1972), p.xxii.



entire range of audible sounds Into a 150 Jet take off {at close range on the
arithmic scale which has the added ground}

rantage of corresponding wall to the 130 Machine gun, riveting machlne
nan ear's sensitivity to sound. Thaunit 120 Thunderclap

measurement [s called the decibel 117 jet plane (at passenger ramp}

1).5 The meaning of the dB scale can 107 Loud power mower
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ure A-16) tion

hould be remembered that logarithmle gg Normal eanversation

iles are not additive. That is, the com- 50 Quiet streat

atlon of two 70 dB nolse sources does 40 Quiet roam

cresull in 140 dB; rather, the result is 0 Threshold of Audibility

yroximalely 73 dB.

dronmental Protection Agency,
Economic impact of Noise,
ishington, D.C., U.S. Govern-
1 Printing Oftice, # TID 300,14,
\ember 31, 1871), pp. 39-45,

artment of Califernla Highwaoy
rol, Passenger Car Nolse Survey,
rramento, January1570.)

Robln M. Towne and Assoclates,
Inc., An lavastigation of the EMact of
Froeway Trallic Neise on Apartmeny
Rants, preparad for the Oregan
State Hlghway Commission and
the Unitod Statos Departmant ol
Commearce, Bureau of Public
Aecady, October 1861,

N

A-16 Typical dB ReadIngs of

Common Scunds!

THarold W, Bradin, “Clty Nolse;

Deslgners Can Fostore Quiet, at a
Price," Product Engingaring,
November 18, 1968, p. 20,

5 The raference level for this scalo is
the zero dB pressure of 0,0002
dyniem?,




opendix B: Because we are interasted in human reac-

nise
easures

tion to noise, It is Important that a meter
measures noise in the same way that
humans perceive it, To the human ear,
loudness Is not only a function of sound
intensity, but also of sound frequency.
Higher frequency sounds tend to seem
louder to people than lower frequency
sounds. Therefore, sound level meters
are often equipped with weighting net-
works which glve more weight to higher
freqency sounds. There are three differ-
ent weighting networks, designated as A,
B and C, which glve varying degrees of
weight to high frequency sounds. High-
way generated noise {5 usually measured
with the A-welghted network. The read-
ings taken on the meter are recorded In
A-weighted decibels (dBA).

In measuring nolse which iluctuates,
such as traffic noise, it is necessary to
consider some average of noise level
readings taken over time. In the case of
highway nolse measurement, it is im-
portant that this “average" correlates well
with human annoyance to nolse. To ob-
tain a meaningful measure of traffic
noise, readings can be taken periodically
over a period of several hours, and a
salected percentile level can be used.
Three commonly used noise level de-
scriptors are:
Lio - The noise level exceaded 10% of
the {ime
Lsg - The nolse level excesded 50% of
the time
Lgg - The noise level excesded 90% of
the time

The L1p noise level is an Indicator of the
noisiest portlon of highway traffic, while
Lso and Lqg respectively represent the

a.0., The Wilson Commilties,
Noise - Final Report of the Committen
on the Problem ol Nalse (HMSO,
London, 1963); Elizabeth Cuadra
and Dale R. Beland, "Ratlonale {or
tha Comprahenzlve Control af
Urban Nolse," paper presented at
18th arnual meating of the Insti-

average and quielest portions. Because
annayance seems to be more a function
of the loudesl of the noisiest vehicles,
e.g., trucks, the L1p descriptor correlates
best with annoyance,

Highway Generated

Noise Standards

Using the scales and measures described
above, various studles have been done to
determine noise levels which are com-
patible with existing land uses.l Based
on these studies, various government
agencies have established compatible
naise levels for requlatory purposes, Of
particular interest are the noise stan-
dards set by the U.S. Department of
Transportation's Federal Highway Ad-
ministration to regulate the design of
highways passing through developed
areas, and by the U.S. Depariment of
Housing and Urban Development to
regulate land use around existing and
proposed highways.2

tute of Environmental Science,

"The Environmentat Challenge of

the Saventies,” (Boston, Mas-

sachusetts, April, 1970) pp. 12-17;

and Hlghway Rasearch Board,
NatlonalCooperative Highway Re-

search Program Report 78, High- g2
way Noise Measuremant, Simulation
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FHWA Standards

Presented here are the noise standards
issued by the Federal Highway Adminis-
tratlon for use by state and Federal high-
way agencies In the planning and design
of highways:

and Mixed Redction. Natlonal
Academy of Sciances: National
Acatdomy of Englneering, 1969,

2 |n addilan, the U.S, Environ-
menial Protectinn Agency regu-
lates vehicia noise emissions,

S S S S S,



Design Noise Level/Land Use Relationships3

Description of Land Use Catagory

Land Use Design Noise

Category Level-L1p

A 60dBA
{Exterior

8 70dBA
{Exterior

c 75dBA
{Exterior)

D _

E 55dBA
{interior)

3u.5. Dapartment of Tranaporia-
tlon, Fadaral Highway Adminlsira-
tien, Policy and Procedure Memo-
randum 90-2, Notse Standards and
Frocadures (February 8, 1973).

Tracts of lands in which serenity and
quist are of extraordinary significance
and serve an important public need, and
where the preservation of those quallties
is essential if the area is to contlnue o
serve its intended purpose. Such areas
could include amphitheaters, partlcular
parks or partions of parks, or open
spaces which are dedicated orrecognized
by appropriate local officials for activities
requiring special qualities of serenity and
quiat.

Resldernces, motels, holels, publle meet-
Ing rooms, schools, churches, librarles,
haspitals, picnlc areas, recreation areas,
playgrounds, active sports areas, and
parks.

Developed lands, properties or activities
not included in categories A and B above.

For requirements on undeveloped lands
see paragraphs 5a{5) and (6}, this PPM.,

AResidencas, motels, hotels, publlz meet-
Ing rooms, schools, churches, librarles,
hospltals and auditorilums.
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pandix B:
se
ndards

These levels represent a compromise be-
tween what is desirable and what is
acheivable; hence, locat officials may
want to strive for lower levels in con-
trolling compatible fand use develop-
ment,1

HUD Nolise Standards

In 1971, the Department of Housing and
Urban Development adopted nolse stan-
dards for use by bullders of Federally-
funded housing:2

1 FHWA, Final Enviranmantal Impact
Staternond Pursuant (o Section
102 {2} (C), P.L. 91-190, Nolsa
Standards and Procedures {FHWA
EIS-72-020F, Washingtan, D.C.,
November, 1072) 1617,

HUD Noise Level Criteria

Exterior

discretionary - normally acceplable

clearly acceptable

Interior

65 dBA -L33

{nat 1o ba exceeded more than 8 pul of 24 hrs.)

45 dBA - L2

(not to be exceadad more than 30 min. out ol 24 hrs,)

clearly acceptable

night:

2 1S Dopartment of Houslng And
Urban Develapment, Gepartment
Circular 1390.2, Noisa Abalemunit
and Control: Drapartmental Policy,
implaineniation Responsibiiities, and
Standards {Washington, D.C.,
August 4,1972). 94

45dBA - Lag

(not to be excoeded mora than 8 oul of 24 hrs,)

55dBA -4

{not 1o be exceadod more than 1 out of 24 hrs.}

45dBA -Lg

{not to ba exceeded inora than 30 rn. out of 8 hra,)




g

Prediction of Noise

Levels

Determination of the noise level near an
existing highway simply involves taking a
series of readings over a sufficient time
interval at appropriate locations near the
highway.

Direct measurement is not possible, how-
sver, when noise levels near an uncom-
pleted highway project are desired, when
traffic patterns have not yet reached
the ultimate levels, or when some
nearby action such as construction of a
barrier or removal of a forest, may affect
the noise palttarn. Furthermore, direct
measurement may not be practical in
large scale projects where data on thou-
sands of points along many miles of
highway is desired. In these cases, use
of cne of many nolse prediction tech-
niques Is appropriate. The following are
two technlques which are readily avail-
able for use:

Traffic Noise Pradiction Model MOD 2

A computer program described in Report
No. DOT-TSC-FHWA-72-1 available from
National Technical Informatlon Service
Springfield, Virginia 22151

Highway Noise - A Design Guids for High-
way Engineers

National Coaperative Highway Research
Program Report 117 available fram
Highway Research Board

National Academy of Sciences
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