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Effective controf of the undasirable ef-
fects of highway generated noise raquires
a three-pant approach:

Source emlsslon reduction

Improved highway design, and

Land use control

The flrst two components are currantly
being addressad by ptlvate industry and
by Federal and stale agenclas, The third
area |s traditionally an area of local gov-
ernmental responslbility.

Cooporation among all levels of govern-
ment, Industry and the public in Imple-
menting the three part approach is essen-
tial to achlaving noise reduction, becalse
of the limitations of each noise controt
approach when applied separately,

Source emlisslon reductlon raquiras the
development of quister cars and frucks,
Sighificant progress is being mads In re-
search to reduce vehicle englne and ex-
haust noise, but tire daslgn, the major
source of high speed trafflc nolse, may
place imits on further Improvemants.

Improved highway design involvas greater

attentlon to noise impacts In choosing
the route and layout of naw highways, In
Aprll 1972, tha Federal Highway Adminis-
trallon issued standards for highway
nolse levels In its Palicy and Procedura
Memorandum PPM 80-2, "Nolse Stan-
dards and Procedures.” These standards
are not a complete solution to highway
nolse, but “reprasent a balancing of that
which may be desirable and that which
may be achieved."” PFM 90-2 urges high-
way agencies {o strive for even lower
nolse |evels whare they can “be achieved
at reasonable cost, without undue diffi-
culty, and where the beneflts appear 1o
clearly outweigh the casts and effont re-
qulred.” PPM 90-2 requires conslderation
of noise abatemant measures for devel-
aped areas near new highways, but does
nol regulate noise In undeveloped areas,
or along existing roads. Rather, It recog-
nizes a dual respansibility where
“Highway agancies hava the responsibil-
Hy for taking measuras that are prudent
and feasible 1o assure that the {ocatlon
and deslgn of highways are compatible
wlth existing land wvse. Local govarn-
ments, on the other hand, have respons)-
billty for land development control and
zoning,”

Thus, land use control will continue to be
acruclal component of the three-part ap-
proach to nolss control, Local govarn-
ments will continua to have the respongl-
bility for discouraging the development
of nolse sensltlve 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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Highway Adminlsiration
commlssioned the davelopment of this
manual to assist local governmenl oifl-
cials Iin deallng with the problems of
noise-gensltive land uses. Its purpose Is
three-fold:

To indicate ways in which local govern-
ments can gulda the development of un-
developed land In the vicinity of exIsting
highways.

To indicate ways in which local govern-
ments can raduce the impact of highway-
generaled nolse upon existing developed
actlvities.

To recommend addltional sources of in-
formation on these issues,

The manual does not attempt to present a
single strategy for achieving noise com-
patlbllity, but recognizes that solutions
to noise problems wlill depend on local
conditions and community preferences.
Therafore, a wide variety of potential
techniques are prasented and their appli-
cabllity to diffaring local conditlons aval-
uated. A summary of lhase solutlons |s
presented in Sectlon 2. Detalled descrip-
tions of techniques avallable to local gov-
arnment officlals to encourage nolse
compatible developmant are presenled In
Sectlon 3. Section 4 dascribes methods
which can be used by architects, devel-
opers and builders to achieve nolse Im-
pact reduclions. Sectlon & outilnes pos-
slble strategles for iocal governmaents ta
Implement a noise compatible land use
program, and describes some of the po-
tentlal obstacles and furiher sources of
Information.

An Appendlx describes {hree case studles
of the applicability of the approach of
thls manual to the highway nolse prob-

lems of local communities. A second Ap-
pendlx raviews the ncise measures and
nolse standards referred 1o in the manual.



2 Summary of Nolse

Tachniques

This manual describes a variety of tech-
nigues for achieving noise-compatible
land uses near highways. The {echniques
are of two types: administrative tech-
niques which can be used by lacal gov-
arnment officlals to require or encourage
Improved noise compatibillty, and the
physical methods avallable to archltacts,
devalopers and bulfders for achieving the
dasired nolse Impact reduction. This sec-
tlon provides a very brief summary of the
administrative techniques and physical
methods which are described n detali n
sectlons 3 and 4, respectively,

Administrative
Techniques
The administrative lechniques available
to local governments to encourage nolse-
compailble land use control near high-
ways fall into five categories:

».zoning

* other [sgal resirictlons, such as subdivi-
slon laws, bullding and haalth codes

« munliclpal ewnarship or control of the
land

* linanclal incentives for compatible use
* educational and advisery munlcipal ser-
vicas

Zoning

Zoning can be & strong local control on
the type of new development, but has
little control ovar existing tand uses. The
principal uses of zoning as a nolse com-
patlbllity control are:

1} Exclusion of typically Incompatible uses,

such as residences, from a nolse-lm-
pacled area by allowing only Industrial or
agricullural uses, This is a simple and ef-
fective technique. However, such zoning
may conflict with other plans for com-
munity growth, and it may render the
land woerthless If no demand exisis for in-
dustrlal or agricuttural land,

2} Regulation of specific detalls of develop-

ment deslgn or construction, such as
limlis an buliding height or requiremants
for buffer strips, nolse barriers, and
sound Insulating construction. This is
usually effective, but oflen the applica-
bility of the requirements extends to
bulldings \hat do not need the special
constructlon technigues te be nolse
compatible,

3) Zaning can permit spacial devalopment

concepts such as cluster and planned
unlt development, These forms of Incen-
tive zening make passible developments
with significant advantages over the con-
ventional subdivision.

Othoer Logal Rastrictions

Municipal erdinances other than zoning
can act as nolsa compatible land use
cantrols;

1) Subdlvision or development standards

can regulate detalls of larger develop-
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ments to require acoaustical site planning
of the davelopment or to require berms
and barriers. These standards oftan do
not apply to new construction on individ-
ual lots In a praviously developed area,

2) Bullding codes ¢an speacify consiruction
detalls such as acoustic Insulatlon and
sealed windows, or, thay can require that
certain noise levels not be exceeded
wlthin a bullding, However, they cannot
speclfy such things as acoustlcal slte
planning, which may in many Instances
be a more desirable alternative than In-
sulation and sealed windows,

3) Health codes can specify nolse lavels
which are not to be exceeded If a bullding
|s {0 be habitable, Health codes have the
potential of being one of the mast con-
sistently effective nalse compatibility
controls,

4) Local laws can require that an occupancy
permit be received before a building can
be used. |ssuance of the permit can be
withheld unfess all provisiens of zoning,
subdivision, buliding, and health codes
have been met. This can be an excep-
tionally effeciive anforcement mecha-
nism,

5) A special permit procedure requiring in-
dividual revlew of each bullding applica-
tion can exist elther as part of a zoening
ordinance or as a genaral municipal ordi-
nance. Thus an administrative body In
the municlpal government can grant or
deny the parmit based on a judgomont of
tha merits of each speclflc case. This has
the advantage of Individual case-specific
judgemant and the possible disadvantage
of belng sublect to arbitrary decislons of
a pootly staffed permit review board.

8) Environmental Impact statements can ba
required in some states for new develop-

ment projects, These can contain a noise
impact section which would require site-
specific acoustlcal analysls. This infor-
matlon can act as a valuable aid for mu-
nicipal officials who must make deci-
sions on the appropriateness of any
parmit applications,

Municipal Ownership or

Other Control of the Land

If the munlcipallty owns the noise-im-
pacted land, it can keep the land vacant
or see that It is daveloped only with noise
compatlble uses, Acquisilion can be ac-
complished by saveral techniques:

1) The land can be purchased, but often at
significant cost.

2) The land can be taken by eminant domaln
under cerialn situatlons, but thls can be
axlremely costly and locally unpopular,

3) Land can be received as a gift, as a condl-
tlon of subdlIvision approval, as a transfer
from other government agencies, or in
trade for other municipally owned land.

4) The municipality can obtain, through
purchase or otherwise, an easement
which restricts the land without an actual
transfer of ownership, This may often
represent a low cost way to obain sirict
land use control.

Financial Incentlves

While a financial [ncentive may not have
the absolute strength of eniorcement
that municipal ownership and legal regu-
latlons hava, It can be effettiva, Financial
Incentive can lake two forms:

1) Undeveloped and underdevelcped land
can be assessed at a low rate, Thils will
reduce prassure on landownaers to sell or
develop land which they can no longer
afiord 1o keep because of high property

faxes, Although this reduces the tax
base, it atso saves the signlficant costs
of new municlpal services which would
be required If the land were developed.

2)Relaxation of enforcement of provislons
of munlcipal regulatlons can, whers
legal, be used as an incentive to obtain
voluntary acoustical slle deslgn and con-
struction measures from developers and
builders.

Educational and Advisory

Municlpal Services

Often, buliders and devalopers are un-
aware of nolse compallbllity measures
which can be Incorpaorated into a devel-
opmaent al little cost, The municipal gov-
grnment can, at very low cost, provide in-
formation to the builders, dewelopers,
architectural flrms, and tha pubitlc in gen-
aral, 1o genaerate the necessary aware-
ness. These municipal Information sar-
vices can take four forms:

1) An archlitectural review board can be
created, consisling of parl-time cltizen
volunteers who are skllled In archllec-
{ura, acoustlcs, and related fields, This
poard can evaluate all new developmant
plans. Its effectiveness is a functlon of
the support given It by other mmunicipal
officials,

2} A munlicipal design sarvice can exist
gither formally or Informally as part of the
varlous permit application review proce-
dures,

3) An acoustical Informatlon library can be
malntained by the munlclpallty as a refer-
ence source for local bullders and devel-
cpers.

4) A publle Informatlon effort can resull in a
public awarenass of noise incompatlbil-
ities and their prevention, This, In lurn,
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could aifect the markatahllity of incom-
patible homes and other development,
placing flnancial pressure on builders
and devslopers to achiave noise com-
patibliity,

Physlcal Methods to

Reduco Nolse Impact

Physical noise reduction technlques can
be grouped into four major categorles:
acoustical site planning

acoustical archltectural design
acoustical construction

nolse barriers

Thase physical techniques vary widely in
iheir nolse raduction characteristics,
thelr costs, and especially, in thelr appli-
cabllity to speciflc locatlons and con-
dltions.

Acoustical §lto Planning Acoustical site
planning uses ihe arrangement of bulld-

"ings an a tract of land to minimlze noise

impacts by capltalizing on the site's nat-
ural shape and contours. Opportunities
for successful acoustical site planning
ara determined by the size of the i1, the
terraln, and the zoning, In general, con-
ventional zoning patterns lack the flaxi-
billty necessary to permit innovatlve site
planning techniques. A posssible way to
achieve the needed flexibiflty is through
the use of ¢luster and planned unit devel-
opment techniques, Acoustlcal site plan-
ning techniques include:

1) Placing as much distance as possibla be-

twean the nolse source and the noisg
sensltive activity;

2) Placing nolse-compatible activities such

as parking lots, open space, and com-
mercial facilitles, belweeon the nolse
sourca and the sensitive activity;

3} Uslng buildings as barrlers;
4) Orlenting nolse-sensitive bulldings to
face away from the nolse source.

Acoustical Architectural Design Acousti-
cal architectural design incorporates
noise-raducing concepts In the detalis of
Indlvidual buildings. The areas of archi-
tectural concern include building helght,
room arrangement, window placement,
and balcany and courtyard deslgn. For
example, in some cases, noise Impacts
can ba raduced |f the building Is limlted
to one story; and If bedrooms and living-
rooms are placed In the part of the bulld-
ing which Is farthest from the nolse
source whlle kilchens and bathrooms ara
placed closer o the noise source.

Acoustical Construction Acoustlcal build-
Ing constructlon is the {reatment of the
various parts of a bullding to reduce In-
tarlor nolse impacts. It includes the use
of walls, windows, doors, ceilings and
floors that have been treated to reduce
sound transmlssion [nto a buitding, The
use of danse materlals and the use of alr-
spaces within materials are the principle
nolse reduction techniques behind
acoustical construction, Acoustical con-
struction can he an expensive technlgqus,
espacially when added to an exlsting
building; however, it need not be pro-
hibltlvaly expsnsive in new constructlon.
It s one of tha most effective ways of ra-
ducing interlor noise.

Noise Barriers Nolse barrfiers can be
erected belween noise Ssources and
noise-sensitlve argas, Batrler types in-
clude berms made of sloping mounds of
earth, walls and fences constructed of a
varlety of materlals, thick plantings of

trees and shrubs, and combinations of
thase matsrlals. The ¢thoice between
these depends on a varlaty of factors, in-
cluding the desirad level of sound reduc-
tion, space, cost, safety and aesthetics.

2.3 implamentation Strategies

An implamentation strategy, using nor-
mal administrative structure, is pre-
sented for a nolse compatibllity land
use conirol program. The strategy Is
divided intoe five major phases: 1}
probiem identification, 2) examination
and selection of administrative tech-
nigues suitod to the locality, 3) study
of legal status, 4} study of State |egis-
lative changes, and B) implementation.
Since considereble time might be
raquired to Implement this strategy, a

stopgap procedure is also presented.

The problems posad by the implement-
ation of this manual are enumecrated
These problems includa: 1) public
apathy, 2} limitations under State laws,
3} financial cost to the municipal
government, 4) negative physical and
aesthetle side effects, 5) opposition
with private interests, and 6) conflicts
with local tradition,

Othor sources of Information regarding
issuas on highway noise control ore
listed. These sources provide compre-
hensive jnformation In the area of
pcoustics, the effects of noisa, nolise
standards, prediction techniques, im-
pact reduction techniques, and nolse
control legislation,



3 Administrative
Techniques

There are two baslc types of lools avall-
abte for the praventlon of noise Incom-
patible land use: the physlcal technlques
which reduce noise impacts and the ad-
minlstrative methods avallable to local
governmenis to ancourage thelr use,
Sectlon 4 of the manual describes the
range af deslgn and construction tech-
niquas available. This saclion analyzes
allernatlve administrative actions to en-
sure thelr adoption,

The available administrative techniques
are categorlzed In this manual in flve gen-
eral groups:

1) Zoning

2) Other legal restrictions {subdivision con-
trol, building codes, health codes),

3) Municipal ownership or control of the
land,

4) Financial Incentives for compatible de-
velopment, and

5) Educational and advisory services,

Usually, the best solution for the municl-
pallty will be a combinatlon of several
technigues chosen to cover the widest
possible range of noise incompatibllity
sltuatlons,

In evaluating aiternative administrative
technigues, these factors must be kept in
mind—

1) The authority for creation and enforce-

ment of local laws and regulations of this
manual usually comes from the “police
powers"” which are dslegated to the local
governments by the siate, The enabling
acts through which the various states
delegate the police powers ditfer from
state to stale, and the ability of the local
govarnment to enact laws is limlted to
items spaciflcaily contained In the appro-
priate enabling act. Accordingly, tech-
niques avallable to communities in one
state may not be legal In other states,
Tha leqallty under individual state enabl-
ing acts must be determlned and re-
solved before any administrative tech-
nigue is serlously consldered.

2) Administrative costs assoclated with the

use of each technique also vary across
local governmants, In general, It Is most
efflclent o choose a strateqy that is con-
sistent with the already ex|sting govarn-
mental structure for a partlcular sltua-
tion, such as using exlsting officials to
oversee the pragram rather than creating
naw positions.

3) Variations In terrain, traffic, population

dansity antd noise sensitlvily occur within
as wall as between munlcipallties, Regu-
lations must be flexible encugh to allow
the exercise of sound administrative
judgment to treat each situatlon individ-
ually,

Despite the above limltations, the variaty
af available techniques Is great enough
to ensure Ihat most communities will be
able 1o find & combination of tachniques
appropriate to control local problems



while remalning consistent with bath
state law and the administrative structure
of the municipality,

One administrative technique not dis-

cussed In detall in this manual [s the mu- / '
niclpal nolse ordinance. Whila a well
written and properly enforced nolse ordi-
nance can be a major factor in the reduc-
tioen of noise at its source, il can have
llttle or no eftect on controlling the com-
patibllity of land uses constructed in
areas where noise exlsts, Desplte this
limltation, a nolse ordinance should be

ol

consldered as an Important component \ RS

of a munlcipality's legal and administra- § wenreian

tiva structure, / et
3.1 Zoning /

Zoning 13 a commonly used local admin- {

Istrative technique to direct fand use in \

accordance with a plan for orderly com- /.

munity growth, The zoning ordinance, ar \/
bylaw, specifies what type of land use Ia W
w
9

permitted in each zoning district. Zoning

speclflcations have been used to control

environmental emission, signs, off-street

parking fachities, lot size, frontage, max-

imum building helght, and ratio of apen =
space to developed land, Thess prece- e
dents make zoning a useful tool for nolse

control in most localitles. P

Since the areas wlthln a community
which are Impacted by excessive nolse
probably do not coinclde with the tradl-
tlanal zoning dlstricts, 8 method must be

developed to define the areas where any KEY

acoustical ragulationsapply, Onamethod

wotuld be the croation of a serles of new I Industrial

nalse impacted zonea on the exlsting

zoning map. For example, each residen- RO Residontind ., ';'
I

tlal zone could be split into two zonaes AS Residential \\

3.1 A porlion ol a zaning map without
Idenliflcation of noise-impacied
arapsg,




identically controlled except for nolse
regulations. The same would hold true
for each commercial, business or indus-
trial zone (See Figs. 3.1 and 3.2).

A simpler aliornatlve to the creation of an
ontira series ol new zones Js the creatlon
of & single "overlay zone." An ovarlay
zone s a speclal purpose zone which Is
superimposed over the regular zoning
map {See Fig. 3.3}, Often such zones are
called “superimposed disiricts,” and
they are used for a varioty of reasons in-
cluding wetlands protection and airpart
compatibllity,

In this casa, the overlay zone could be all
land which s exposed 1o noise over a
certain leve! such as 65 dBA, Or it could
be defined, morte easity but less appropr-
ately, as all land within a cerain distance
from the highway, such as 500 feat, Land
which fafls In such a zone would be sub-
ject not only to Ihe regutations pertaining
to tha regular zone in which it lles, but
also to the addillonal reguiations pertain-
ing ta the overlay zona. Such a technique
I8 much less cumbersoms legally and
administratively than the creation of an
entire series of special zones (single
family residentlal, muMi-famlly residen-
tial, commercial, stc.) in the nelse im-
pacted portien of the community.

Enforcement of the provisions of a zon-
ing law has tradltionally been accom-
plished prior to development and con-
structlon through the approval of plans
and permits, Whlle thia bsiora-tha-fact
enforcement process has several obvious
advantages, it does not always providae
completa protection agalnst conditions
which only become apparent aiter con-

= !
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1* Industrin! - Nolsc Impacted \\ A
RO  Residential
RO* Rasidontial - Noise impacted N
RS  Residontin

RS* Residential - Nolsa Impactod ?

3
K

3.2 |denilficatian of noise [mpactad
areas by craatlon of a serles of
new zones

10



struction is well underway. This is espe-
clally true for ltems such as noise levels
and nolse attenuation measures which
can only be accuralaly maasured afterthe
construction s complets,

In recent years, an increasing number of
municipalities have instltuted an addi-
tlonal enforcement measure—the occu-
pancy permit—which provides effective
after-the-fact enforcemaent,

Zoning can be used In four ways to lnsure
that future devalopment will be compat-
Ible with nearby nolse seurces:

1) by exclusion of typically Incompatible
uses from noise impacted areas,

2) by regulating specliic detalls of develop-
men! daslgn or construction,

3) by permitting special developmant tech-
nlques such as cluster and plannad unit
development which enabls nolse com-
patible site design, and

4) by defining the areas of applicability of
other jocal ragulatlons.

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

Excluding Incompatible

Land Uses

Tha land in a nolse Impacted area can be
zoned for noise compatible usaes, such as
commercial, agricultural or industrial, i
is a simple and direct technique which
wlll work if the community has a non-
cumulativel type of zoning law which
prohiblts, for example, resldences or
other gensitlve uses In the Industrial
zone.

Unfortunataly, there s wusually not .

enough demand for such nolss compat-
|ble land uses to afford every community

1Under cumulative zonlng, zones
ara rankad In some (hiphto low
use) aaquance such as heavy in-
duairial, light Industrial commer-
clal, mulll-famity resldantial,
alngle tamlly realdentlal. Any use
pormitted ina Jow use zone, such
as 8 single family resldentiat, s

Industrial
RQ Residentlal ‘
RS Resldential

Naolsa Impacted .
: Suporimposed District

automatlcally permitied In higher 3.3 1denitication of nolga [mpacted
usazones, such as heavy Indus- area by overlay zono

trln), but the rovorse is nol true,

Non-cumulailve zonlng doos not

aulomatically parmit uses oihar

than ihose spocltically allowed in

aglven zona, 11
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the tuxury of lining both sldes of all high-
ways with them, If all the communities
withln & raglon were o adopt thls tech-
nique, they would make the land [nvelved
useless. Thus thare could be legal action
against the community to racover dam-
ages for what could be considered a
“taking without compsensation.”

Furthermore, this typa of sirlp zoning
may not be compatible with other plans
for tha orderly growth and development
of the community, or it could be in direct
confilct with the development patterns of
adjacent communities,

The techniqus of zoning nolse Impacted
areas for compatible land uses should
only be considerad if:

1) Non-cumutatlve zoning is legal under
state law.

2)Tha locality has determined that (after
thorough study) such a land use paltarn
is compatible with the growth plans,
safety, and quatity of life of the com-
munity and tha region, as well as with the
already existing land uses in the area,

3)A local nolse control ordinance or a
aimilar ordinance within the zoning by-
law wlil pravent the uses In the zone near
the highway from In turn becoming nolse
sources objectionable ta usas in ad[acent
zoNnea,

Desgign and Construct|on
Requirements
Zaning can require specifle construction
practices or slte design detalls which
tend to amellorate potentlal nolse incom-
patibllitles. These include:

1) Buifer strips,

2) Nolse barrlers,

Pty s e Lt e T e

3) Helght restrictions, and
4) Constructlon techniques.

Thera is a need for caution in the applica-
tion of any of these reguiremeants, While
gach of the techniques will usually
reduce the effects of noise, there are
pacullar factors aboul many slies which
may render a glven technique completaly
Ineffective. It is alse posslbie thal other
site-specific conditlons have aiready re-
duced the noise Impact thereby making
the required lechniques redundant.
Elther way, any extra money spent to
satisfy the zoning requirement would not
produce the desired beneficlal effects,
Thus, each requirement in a zoning ordi-
nance lor acoustical construction or slte
deslign practices shouid have a provision
for exceptlon If slte-specific conditlons
so dictate, Local menicipal structure wlil
determine the exact form that the axcep-
tion mechanlsm should take,

Bultfor Sirips An overlay zone incorpo-
rated into the zoning bylaws could re-
quire a buffer strip betwsen all resldentlal
construction in that zone and the
highway, This requirement can be directly
stated In the zoning bytaw, or It can be
included in local development standards
or subdivision rulas and regutations as
being applicable in the overfay zone,
Some provision for plantings or ground
cover within the buffer can be incorpo-
rated.

This technique will be most practicai In
areas where required ot slze Is relatively
large 8o that the incarporation of the buf-
fer strip as part of one's backyard pases
po unusual hardshlp. For example, In
residentlal areas where minimum lot size
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|5 one acre {43,560 gq. 1t,) and minimum
lot width (frontage) I1s 125 leet, lots laid
out with minimum frontage wlll be over
340 feet deep and could easily Incorpo-
rate a buffer of 200 fest or more betweesn
tha rear of the house and the rear iot line.
{See Flg. 3.4) Lots of minimum frontage
wllh house relatively close to the residen-
tlal street are usually the most economi-
cal {o create in a subdivislon hecause of
the high costs assoclaied with street
constructlon, drlveways, and utliitles,
{See Fig. 3,5), Thus, no particular hard-
ship is Imposed on the developer. Con-
versely, areas zoned for 10,000 square-
foot lots coutd not Incorporate bulfer
sirlps of any significant width without, n
effect, decreasing the total number of
buildable lols that could be created out
of a subdivision tract, Whather the eco-
nomlc hardship thus created Is justlfied
must ba determinad on a local basls,

The following example of a modal article
Incorporates the bulfar requirement di-
rectly into the zoning bylaw. 1

1The provislona for plantlnga in
this mocel ordinence are primarlly
Intended o Inaura Lhat Lhe buffar
ia aaathet/cally accoptable in addi-
tion to providing ihe daslred dia-
tance balwean the noise source
and the land ysna.
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Noise Impact Superimposod Districts

Screaning and buffers shall be required HIGHWAY
in Noise Impact Superimposed Districts

between permitied structures and the
highway as follows: this strip shall ba at
least 100 teet in width; it shall contain a
screen of plantings In the center of the
strip. The screen shall be not leas than 5
feet In width and 8 {eat in helght at the
time of occupancy of such lot, Individual
shrubs or {rees shall be planted not more
than three feet on canter, and shall there-
after be malntalned by the owner or oc-
cupants 8o as to malntaln a denge screen
year-round, At least 50 percant of the
plantings shall consist of evergreens. A
solid wall or tence, not to exceed € feet In
helght, complemanted by suilable
plantings, may be substltuted for such
landacape buffer sirlp by speciat parmit.
The strlp may be part of the yard area.

No residentlal use, hospital, nursing

home, church, school or daycare canter
shall he constructed within the buffer

strip, No such use, praviously existing al
the time of enastment of this section
shall be extendad into or within the

buffar strip. No structure within the
bufter strip shall be converted to any
such uge.m

3.4 Houaas placed neur the frent of
long narrow |ots hayo deep raar
yarda avaliable 10 agl aa nolas
buftars.
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Construction of Notse Barriers Construc-
tion of an earth berm or wall during devel-
opment of a subdivision can bo incorpo-
rated Inta the community's zoning bylaw
ar Into the development standards or tha
subdlvision rules and regutations, Large
indlvidual non-residential uses such as
an oflce park can be protected from
noise by berms or barriers If the proper
stipulations are incorporated Into the re-
quirements for the appropriata davelop-
ment or bullding permits.

Barriers afe not the ideal nolse compatl-
blilty control in many goographical Joca-
tions. There may be disadvantages of
aasthetles, quality of life, and safety In-
herent In any barrier project which must
be indlvidually svaluated, Requlred con-
struction of barrlers can be limited to
sltuations where other alternativas da not
exlst.

The followlng provisions, taken from the
Development Standards of the City of
Cerritos, Californla, could be adapted to
local condllons elsewhere as permiited
under state snabling legislation,

S N N T S

QGoneral Pravislona

All proposed fencing, other than the
fencing of an Indlvidual resldentlal iot
from another residential lot, shail be sub-
ject to revlew and approval of location,
height, materlals and color as followsg—
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1) Materials—
All peripheral fencing shall ba predomin-
antly of slumpstone or masonry block
construction or other material as ap-
proved by the Director of Environmental
Alfairs,

2)Coior;
The color of any proposed wall must be
In harmony with naarby fencing. Any pro-
posed contlnuation of an axisting wall
along an arterial street must provide for
an |dantical mateh of color and materlals,

3} Helght:

The minimum and maximum helght of a
proposed wall shall be subject to the ap-
proval of the Director of Environmental
Affalrs based upon the height of other
walls nearby, the need for traffic sight
distance, the dealrability of praserving a
sensa of open space, and the need lor
privacy.

4)Walls shall be required for screening of
storage areas, loading areas, parking
areas, and other areas as deslgnated in
the Municipa! Code and other provisions
of these Devalopment Standards. In addi-
tlon, walls shall be required to separale
malor categories of land use as follows—

a) Resldentlal Subdivision Adjacent to an
Arterial Street: Resldential subdivi-
slons may be buffered from arterlal
streels with a combination of fencing
and landacaping, alternating frontage
road buffer strips with solid decoratlve
block walls and occaslonal wall breaks
for wrought lron fencing, pedestrian
access, and insel planters,

b) Residantial Subdivision Adjacant to a
Freeway: Resldentlal subdivisions
shall be buffered from freeways and
treeway on-and off-ramps with & com-
binatlon of fencing and Jandscaped
berms.@



m 125' minimum

allowable lot
width

Exampla C

Example Lot size Stroot alzo

width depth area length area

(Ft.) {Ft.) (Ft.) {Ft.; 1010ts)  (Ft.; 10 lots)
A 128 350 43750 625 5000
B 210 210 44100 1050 8400
c as0 125 43750 1750 14000

3,8 Thice poasibie contigurations lor osi siront length per fol) and Lhe

1 acie minimum lots wiih 125 oot smallast 1oal atronl aroa,

minimum frantage showing sav.

inga In stroet conatrucilon far

rninimum Irantagse lais. Note that

axtmple A, whish utliizes minl-

mum frantaqe, regulres the short- 15
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Halght Restrictions Height restrictions 1o
iImil residential buildings to a single
story or 1g a2 maximum helght can ba di-
rectly Incorporated inte the zaning regu-
lationa which apply to a nolse Impacted
area. Height restricilons, whan used In
conjunction with npatural or man-made
barrlers, can prevent some of the most
savera highway nolse directly hitting bed-
rooem windows without banning al resl-
dentlal usas. Although very simple, this
solution has some drawbacks:

A} it will only be effective If the terrain |s
such that single story buitdings arg sffec-
tively out of the line of sight of the nolsa
source,

8) It may be more expensive for the buiider
than ather techniques such as acoustical
construction in places where land valuas
are high,

C)It may not be necessary In the entlre
nolse Impacted zone, but only for the row
of houses nearsst the highway.

D} it may hava negative effects of anforcing
architectural uniformity and rastricting
the flexibility nesded to make best use of
the slte,

One approach to height restrictions
which overcomes some of the above
drawbacks [s to allow exceptlon to the re-
striction If satisfactory evidence of alter-
native nolse compatibllity measures |s
presented,

Specitie Construction Aostrictions Spe-
clffc requiraments for acoustical con-
struction methods in the Noise Impacted
Zone can be delineated dlractly in the
zoning bylaws In most states. An alterna-
tive, which may fit more approprlataly
into the administrative structure of many
communities Is to put the requirements

into the Bullding Code and to use the
Zanlng Bylaw merely to define the geo-
graphical area where the requirements
are applicable,

3.1.3 Special Development Concepts Certaln

noise amelioration measures on large
scale developments are dependant an the
amount of flexibitity that the developer
has. Clusler development and planned
unlt devefopment (PUD offer a deval-
oper fncentives to set aside major por-
tlons of a tract for buffer strips and to
locate bulldings In natural low-nolss
pockets on the tract, A well written and
properly administered cluster or PUD pro-
vislen in a zoning ordinance can grant
this flexibllity and stitt protect against
unwanled advantage being taken of lhe
cluster/PUD concept.

Cluster residentlal devalopmant is a zaon-
ing technlque under which the residences
on a large development tract are placed in
small groups, or “clusters”, while a
major portlon of the tract remains as
open space. Usually this Is accomplished
by allowing a smaller individual ot size
than zonlng normally allows, but with a
provision that the total number of unlis
constructed will not be increased,

Planned Unit Development Is similar to
cluster development, except that the
davelopment is not completely restricted
toresidential uses, Underthis tachnlqua,
a large tract is developed as a somewhat
sell contained community with residen-
tlal uses plus some shops or other com-
mercial uses primarlly intended for use
by the residents of the tract, Often, some
community facllities are also Included In
the PUD, PUD zoning contains provisions

16

for reduction of lot size and creatien of
open space similar to those found in
cluster zoning,

PUD and clustar are forms of “incentive
zoning” in which the daveloper Is glven
some special Incentlva in return for pro-
viding a developmen! more desirable to
the munlcipailty. In cluster zonlng, the
developer gains by having to consiruct
fewer and shorter streets and by often
belng able {o create more marketabls
lots; while the municlpality benefits from
decreased publle cosis, such as road
malntenance, shorter school bus routes,
and fewer miles of police patrol routes,
The municipallty also recelves the banefit
of having permanent open space created
at no cost. Under PUD, the developer
also galns by being permitted to bulld
valuable commerclal uses in an olher-
wise residentlal zone, but in return he
may be called upon to provide some com-
munity facilities such as recreational
facflities or even land for schools as a
pari of the development.

Whelher a cluster development or a PUD
is a permitted land use Is dependsnt an
the state enabling acts, Far exampie,
communities [n Massachusetts can
adopt zoning which permits cluster de-
velopment, although they cannot require
It. At present, however, permitting a PUD
is of questionable legality under the
Massachusetts zoning enabling act,

Actually requiring that a ract be devel-
oped as a clusteroras a PUD is presently
iltegal In many states, The declslon must
be lefl to the developars, but properly
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structured incentives can motivate them
strongly to choose the cluster or PUD
optlan,

Cluster and PUD optlons will only work in
areas where 2zoning denslty Is low
enough to allow the clustering of resl|-
dences on smaller than usual Individual
lots without creating crowding. In areas
of denslties higher than two or three
single famlly rasldences per acre, this
type of development is not practical with-
out use of multi-family buildings. Whera
space allows, cluster and PUD zoning
can pravide excellent noise compatibliity
control In additlen to often providing for
a quality of development unabtalnable in
more conventional subdivisions,

The cancept of cluster and PUD develop-
ment Is too complex to be completely
discussed |n this manua!, and should
cerfainly not be adopted meraly as a tool
to ohtain nolse compatibillty. If, how-
avar, a municipality has, or plans to
adopt, a cluster or PUD provision, inclu-
slon of noise compatibility Inta its regu-
latory structura would be appropriate.

Defining the Scope of

Qther Local Controls

Zonlng can be used to define conve-
niently the geographical arcas whera
local revision procedure or certaln local
regulations apply. The detalls of the ap-
pllcable procedure or regulation need not
appear as part of the zonlng regulations.
Four of thase are possible methods to
obtaln nolse-compatible land use deval-
opment control:

Spocial Pormite A zonlng or other local
law could require speclal permits prior to

the construction of typleally nolse-in-
compatible land uses in a nolse irmpacted
arsa. Thus, such land uses would ba per-
miited only If, In the judgement of the ap-
propriate [ocal officfal or board, they are
deemed to salisly certain pre-condltions,
Exactly what permit conditlons are pos-
sible under state enabling leglslalion
varies considerably from stale to state.

Environmental Impact Statomants When-
ever the state laws permlt, the local re-
guirement of an environmental Impact
report fer any construction In a noise im-
pact district could be a most useful toal
to educate and motivate the developer.
And, as state laws change, the Impact
report could become the basis of actual
noise compatibllity enforcement,

Building Code In municlpalliles where
the bullding code Is already administered
by a well established municlpal organiza-
tien, additional specifications in the
building code can be a convenlent and In-
oxpansive way to regulre acoustical con-
structlon practices such as sound Insula-
tlon or sealed windows. An overlay zone
on the zoning map can often ba the most
practical way of defining the geograph-
ical area whera these addltional spsacifi-
cations apply. Buildlng code acoustical
requlremaents ara lreated in detail In a
subsequent section of thls manual.

Acoustical Analysis by an Architectural
Roviow Board The zoning regulatlons can
also be worded to require acoustical
analysis of all proposed davelopment
within areas of potential nolse impact,
Such areas could be deflned by an ovar-
lay zone. The actual analysis might be
done by a member of the munlclpal staff
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3.2

or by an architectural revlew hoard, The
role of architectural review boards Is dis-
cussad in a subseguent section of this
manual,

Othor Lagal Controls

Zoning |s not the only lagal taol avallable
to local governments to conirol noise in-
compatible land use. Subdivision control
laws, building codes, heaith cedes, oc-
cupancy permlits, special permit proce-
dures and environmental impact state-
ment requiremenis can all be used to
pravent incompatlble iand uses from
coming into exiatence,

3.2.1Subdlvision Control

Laws

Although in many states subdlvislon
control laws and zaning are closely re-
lated, they are usually Ssgparate laws
sometimes administered by differont
local authorliles, In Massachusetts, for
axample, the bullding Inspector of a town
is the zoning offlcer who must anforce
the town's zoning bylaw. The Planning
Board, on the other hand, administers
subdlvislon control through the rules and
regulations which it has adoptad.

Subdivislon control law is administered
on the local level by a planning board or
planning officer using subdlvision rulas
and regulations, development standards
or simllar documents, These rules and
regulations contaln the varlous require-
ments which must bo met by a davel-
oper in the creation of a subdivision,
Such things as storm drainage, pavement
type, curbs, sidewalks, maximum grades
In streets, streel wildth, underground
ulllities, and recreational land can all be
specified in these requirements,
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The requirements which a planning board
can buijld Into its rules and regulations
are very specifically dellneated In the
state laws on subdivislan contral. Whath-
&r a nolse compatiblility element can be
required as part of a subdivisloen sub-
mittal or whether requirements can be
made for acoustical site planning or
architectural review |a dependent on the
state laws. It may be possible, for ex-
ample, to require a buffer strip or to re-
quire acoustical site planning in the atea
noar a highway, It may also be possible
to specify acoustical limits in decibels
which cannot be exceaded without
acoustical constructlon technigues,

In additlon to dlrect specification of
acoustical criteria for developments, the
subdivision control rules and regulations
can be used as a bargalning tool to ob-
tain acoustical considerations from de-
valopars. In many states, the rules and
regulations adopted under subdlvlsion
control law may be waived for sufflcient
reason by the planning board or planning
office. Thus, there is an implicit abliity to
bargain for acoustical improvements.

3.2.2 Building Codes

Local building codes can be a powerlul
tool to insura ihat any of a serlas of nolse
compatlbility measures are taken, Re-
quiraments can take four baslc forma:

1) Requirements for specific construction
tachniques such as double glazed win-
dows, double studded walls, or alr con-
ditloning.

2)Requlrements for speclfic attenuation
characteristics frem construction In
terms of a mandatory Sound Tranamis-
s(on Claas (STC) lavel.

31 Specification of cartain nolse ievals after

construction such as peak levels In bed-
rooms at night.

4)interpretive regulallons with precise stan-
dards left up to the discretlon of the
building Inspector in each specific case.

As with most legal technlques, the
cholces range from laws which are very
speciic but not always appropriate In a
glven casa 1o laws which are vague but
whieh can be Interpreted to optimize
each individual situatlon. The key in writ-
Ing a viable noise compatibillty section
for a bullding code Is to make it strong
enough to be enforceabls and yet discra-
tionary enough to be flaxible, One way to
attempt 1o satisfy both of these goals [3
to define the specific requirements as be-
ing applicable only in areas where the ex-
pected or aciual exterior nolse fevels
exceed certaln lavels.

Bullding codes have iwo weaknessaes
when used alone as a nolse compatlbillty
control;

« They generally do not control the use of
the land surrounding the bulldings and
thus cannot require barrlers, site plan-
ning, or planted buifers, As a result, they
may not rasult |n the most cost-effective
nolse reduction stralegy, unless they
contaln mechanisms to allow the uae of
lass expensive techniques of site plan-
ning and deslgn where appropriata to
achieve deslred nolse lavals,

+They have no applicabllity 1o existing
bulldings.

Spacitie Constructlon Tochniques The
hypothstical sectlon of a bullding code
which followa attempis to combing
strength with appropriate applicabllity by
granting the local building inspector the
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abllity to walve any provislons when the
spaclfic conditions so warrant, Thus, the -
requirad conatruction requirements could
he reduced, for example, 1o involva only
those walls of a bullding directly facing a
nolse sausce, Or, some provisions could
he walved antlraly If the conditlons in-
valved In the individual case make them

unnecassary,

The particular wording presumas that the
local bullding inspacter has some way of
deflning areas of the community where a
nolse compatibility problem may occur,
Alternative wordings could be chosen to
define the applicable areas by measure-
ment with a sound level maler, by a noise
contour map, by an overlay zone on the
zoning map, or by [ncluding all areas
within a speclfled number of fesi {such
as 500) of certaln highways, Also, an al-
lernatlve wording could make some
person other than the bullding Inspector
responsible for Interpretation of applica-
billty of the code provislans,
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Soction ____ Acoustlcal
Canstruction Raquirements

In all dreas detarmined by the bullding
Inspector te have the potential of signifi-
cant noiss impact, the following design
requirarnants shall apply —

A)All windows shall be double glazed with

a minlmum glass thickness of 3/18 Inch
and a minlmum sealed airspace between
tha panes of 2 |nches,

8) Alt residentlal and office bulldings, hos-

pltals, rast homes and day care centers
ahall have alr-conditioning adequats, In
the opinlon of the bullding inspector, to
cool the rooms to 68 degrees when the
gutalde temperature is 85 dagrees,

C)All axterior wails shall be constructed

with stagpered studs to [solate Inlarior
from extarior aldoa of tho wall, The re-
sulting gop ahall contain a continuous
layer of acoustical blanket at least 212
Inches thick,

Provislons of this section may be walved
or olherwise reduced when, in the
opinion of the bulldlng Inspector, the
walls as dosignod will have a Sound
tranamlssion Ciass of 50 dB, or when, In
the opinion of the buliding inspector, the
intarlor noise lavols aftar occupancy wilt
not exceed 45 dBA more than slx minutes
out of each hour, If these reguirements
are ao walvod or otherwise reduced, the
building Inspector ahall requlra satlsfac-
tory proof of achlavamaent of expected
nolsa reductiona prlor to issuance of an
occlipancy permit.B@
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Extarior

Spocificntion of Exterlor and Interlor
Nolso Lovels After Construction Instead
ol raquiring in a bullding code that ces-
tain acoustical construction materials be
used, a parformance standard could be
set requiring the attalnment of speciflc
interlor noise levels. An example ol ox-
terlor and Interlor performance standards
which might be applied are those
adopted by the U.5, Depariment of Hous-
ing and Urban Development for use by
builders of federally funded housing.
(See Flg. 3.6)

discrstlonary - normally acceptable

clearly acceptable

Interior

65dBA - Lag

{nat io ba oxceeded moro than 8 oul of 24 houra.}

450BA - La

{not to be excoeded mare than 30rmin, oul of 2§ hes.}

clearly acceptable

3.8 HUD Naoiza Lavel Griterlal
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45dBA - L33

{not to bo axcoodod mare than & out of 24 hrs.}

850BA - L,
{not to be exceeded mora than 1 oul of 24 hrs.)

45dBA - Lg (night)
(nal 1o ba axceaded mara than 30 min, out of B hra,)

1us papariment of Houalng and
Uban Devalopmani, Departmental
Circutar 1390.2, Noise Abatement
and Control: Departmonial Policy,
implementation Rasponsibiiities, and
Standards {Washlngten, D.C.,
August 4, 1871),



Nolse Attenuatlon Requirements Re-
quiraments for nolse reduction can be
deflnitive, requiring, for example, a
Sound transmisslon class of 55 dB.
Delinitive regulations are clear and sasy
toenforce, but unfortunatety thay are not
always appropriate for each individual
case due to the differences In amblant
nalse lavels,

Interprotive Regulations The prime disad-
vantage to any regulation which requires
acoustical construction techniques is
that such techniques are not always the
optimurm solution to noise Incompatlbil-
iy problams because they are so expen-
siva. Certainly, site planning, plantings
and acoustical design are much more
deslirable solutlons to a noise prablem,
For this reason, it is Important that the
regufation contain a mechanism for ex-
ception if other methods wil achiave the
dosired low nolse levels,

Preclse nolse standards can ha left to the
intarpretation of a iocal oificlal by requir-
Ing, for example, that the Bullding In-
spector specify an adequate STC in each
particular case, Interpretive regulations
can lake advantage of human Judgment
to provida the optimum solution for each
case, but they are sublect 10 the human
frailtles of possible arbltrary, emotional,
or even dishonest declsions. Interpretive
decislons may ba more likely to rasult In
court actions than definltive regulations,
particularly If the Interpretation s
thought to be arbitrary or otherwise in-
conasistent with iocal precedents. in the
following sample section of 4 building
codel, a compromise between definitive
and Interprative regulations Is achleved
by including a pravislon for walver at the

1The numbers usad In ofj the
sample codea are only Iuairative
and nat maant as focem mended
lovels, Local avaluntion Is noedad
1o sel appropriaio levels tor Indl.
vidual communities,

discretlon of the building inspector, 2
Whather this is the solutlen for a glven
community can only be determined by a
careful review of local conditlons.

2Any alher local oificlal could be
chesen In plageof the buitding
Inspector il local condltions ao
dictale,
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Section___,
Acoustical Construction
Characteristics - Noiao

Impact Superimposod

Districts

No resldentlal usa, hospital, nursing
heme, church, school, or daycare canter
shall be constructed within the Nofse
Impact Superimposed Disirict unless
avidence Is given that a Sound Transmis-
slon Class of at least 55 dB wlll exist in
alt exterior walls which face toward the
highway, are perpendicular to the high-
way or are placed at any angle batwean
facing the highway and perpendlcular to
the highway. No sueh use shall be con-
structed unless avidence is glven that al|
other extarior walls will have an STG of
not less than 50 dB,

Within 200 feet of the highway In the
Nolse Impact Superimposed Disirict, no
such use shall ba constructed unless alt
rooms of the building are served by an
alr-eonditioning syatem adequate In the
opinlon of the Bullding Inspector (or
other appropriate olficlal) to maintain a
constant temperature of 68 degroes,

The provisions of this sectlon fnay be
walvad or otherwise reduced ity In the
oplnlon of the Bullding Inspector, the
partlcular location anpd surroundings of
the proposed building are uniqus to the
area and will provide for peak noiss levels
less than 45 A.welghted decibals (45
dBA) within the |lving and Sleeping areas
of the bullding.z
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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 nolse
compatlbility in new construction. In
some respects, the health code has
dlstinct advantages over the other legal
and administratlve techniques listed In
this manual;

* The health code can stand on s own as a
complete legal entity. It does not require
the concurrent exlstance of zoning, sub-
divislen control, or building codes In
grder to functlon,

s Health codes are generally backed by
strong state legislation, and they are fre-
quently administered by a strang local
crganizatian,

* Since the health code and its administra-
tive structure exist in almost evary com-
munlty, there |s often no nesd to set up
new admlnistrative agencies to handle
the nolse compatlbllity controd,

» Enforcement of a health code's nolse
provislons would be teshnically simple.
A singte dlrect measurement on a sound
level meter which Is easily used and
costs only a few hundred dollars is suf-
ticlent to determine If the standard has
been met. If it has not baen met, an occu-
pancy parmit3 |s not issued.

* Most health boards have some latituda In
what they can Include In their coda. In-
clusion in the health code of maximum
noise lovels as a condlilon for Issuance
of an cccupancy permit has much less
risk of a court challenge than the inclu-
slon of the same raquirements Inthe zon-
ing bylaws or the bulilding codes.

An example of the simpliclty of using the

30ccupancy parmits ara dlscussed
later n thia section,

health code as a nolse compatibility
control can be sean In the case of Orange
County, Calitornia, The County's zoning,
subdivision, building and hsalth codes
apply lo all of the unincorporated areas
of the county.

Tha County Health Oepartment requires
that the United States Depariment ol
Houslng and Urban Development (HUD)
requirements for accepiable Interior and
axterior nolse levels, as outlined In HUD
Daparimanial Clroular1390.2, be met.

The submittal of any development plan
requires, under the California Environ-
mental Quatity Act (CEQA), that an En-
vironmantal Impact Report (EIR) be sub-
mitled, A mandatary element of the EIR
is a description of actual and predictad
nolse lavels at the site and a description
of methods proposed to mitigate any ex-
cesslva noise Impacts,

The County evaluates the submittal so as
o confirm the expected nolse lavels both
inside and outslde the proposed build-
Ings. If It |s clear that the HUD standards
wlll be mat, the plan recelves approval
with respect 1o nolse compatibltity. If
there is some doub! whether the HUD
standards wlll be meat, the approval Is
mads conditional on an occupancy
permlt which will not be Issuad unless
actval measurements, taken after con-
structlon is complete, conflrm that the
standards hava been met. Development
plans which appear Incapable of meseting
the HUD standards are disapproved un-
less revision [s made.

The Orange County system Is slightly
mora cornplicated than merely requlring
achievement of certaln standards before
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Issuance of an accupancy permlit n that
the counly does evaluate the potentlal
nolse levals at the time of submittal4
such an evaluation Is helpful becausa it
gives the developers knowledge of what
to expect early In the devslopment pro-
cess befera excesslve money has been
spent on construction, Thls in tumn
reducas tha chances of successful court
actlon against the county, should an oc-
cupancy permit actually be refused.

Occupancy Permits

Compliance with all of the administrative
techniques previously discussed -
zoning, subdivision laws, bullding codes
and health codes - can be made manda-
tory by condltioning lhe Issuance of an
accupancy permit on it, An occupancy
parmit, or certificale of occupancy, Is a
document issued by soma local authorily
such as the Bullding Inspactor or the
Board of Health. It certlfies that a bulld-
ing meets certain minlmum standards
and [s therefore (it to be occupled.

An occupancy permit, as opposed 1o a
bullding parmit, comes after construc-
tion or modification of a bullding has
been compleled, If tha bullding 15 Judged
hy the appropriate local official or offl-
cials to ba adequate for the Intended use,
then the occupancy permit Is issued.
Without such a permlt, the building
cannot beoccupied,

Some of the approvals that might be
needed prlor fo issuance of an occupancy
parmlt include approval from the plumb-
Ing, electrical, and bullding inspectors of
the conslructlon and workmanship; ap-
proval of the flre department regarding
flre safety; and approval by the health de-

40range Caunty wses HUD Tech.
nical Bullatin TEINA 171 foralt
noisea level evaluailon excopt in
relation (o Larrlers when [t uses
HUD Teghnical Bullatin TE/NA
172,
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partmant concerning varlous provisions
of the sanitary code,

I an accupancy permit procedure exists
within tha lecal government, Incorpora-
tion of noise standards inta It is usually
an easy task. If such a procedurs [s legal
under state law but doesn't exist In the
local government It should be consldared
not merely as a noise compat(billty tool,
but also as a method of easy enforce-
ment of other local buildlng standards,

The occupancy permit’s strengths e In
the fact that it Is based on simple direct
measuremant and it Is the flnal step in
the land development process. Its princi-
pal weakness comes fram the potential
financial hardships which It may Impose
by denying use of a bullding after con-
slderable construction expenditures,

Although the occupancy permit proce-
dure can successfully stand by itsslf as a
nolse compatlbllity control procedure, lts
use in conjunction with other control
techniquas which Identlfy potantlal prob-
lemns at an sarlier tima Is less likely to
cause financial hardship for the bullder
and possible lawsuits for the local gov-
arnment,

A sample section of a zoning bylaw
which requires a certificate of accupancy
follows. This particular sample makes
the Building Inspectar the enforcing
authority, It could be rawrltten to specify
the Board of Health, the planning ofilce,
or some other appropriate munlclpal
authority,

“Section ____
Certificate of Occupancy
Required.
It shall be unlawlul to occupy any struc-
tura or lot for which a bufiding permit Is
required hereln without tha owner apply-
ing for and recelving from the Bullding
Inspector a certiflcate of occupancy spe-
cifying theraon the use to which the
structure or lot may be put, Failure of the
Bullding Inspector to act within {en days
of his receipt of tha notlce of completion
of the buliding and the application for an
occupancy permit shall be consldered
approval,

The certificate of accupancy shall state
that the bullding and use comply with the
provisiens of the Zoning Bylaw and of the
Building Cods of the Town of ___
In effect at the time of Issuance, No such
cartlflcate shall be Issued unless the
building and its use and Its accessory
usaes and the uses of all premises are in
conformlty with the provisions of this
Bylaw and of the Bullding Code at the
time of issuance. A certlficate of oceu-
pancy shall be conditional on the provi-
sion of adequate parking space and other
facilitles as requlirad by this Bylaw and
shall lapse it such araas and facillties are
used for other purposes.

A certlficate of occupancy shall be ra-
qulred for any of the following iIn con-
formity with the Bullding Code and this
8ylaw:
1}Qccupancy and use of a bullding hera-
aftererectad or structurally altered,
2)Change in use of an existing bullding or
the use of land {o a use of a diiferent
classlfication,
Cortlilcales of occupancy shall be ap-

plied for coincidentally with the applica-
tlon far a bullding permit, and shall be
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Issued within ten days after the lawful
erection or alterations of the bullding is
complete. Such certificates of occupancy
shall be posted by the owner of the prap-
erty in a conspicuous place for a period
of not less than ten days after issusnce.m



3.25 Speclal Permit

Procedures

Where zoning ordinancas exist, some
land uses are often allowed only under
speclal permit. Some munlelpallties
which do not have 2oning have a spacial
permit procedure as part of thalr general
municipal ordinances. The speclfic land
uses arg parmlited only if, In the judg-
ment of the appropriate local offictal or
board, they are deemed to satisfy certain
praconditions. A zoning or other local
law could require special parmits prior to
tha construction In a noise Impacted area.
Exactly what permit conditions are pos-
sible under state enabling flegislation
varles considerably from state to state.

The principal advaniage of the special
permit procedure aver other more spe-
clfic types of restrictions Is that each
situatlon is treated individually. This s
often desirable If a sound and rational
solutlon Is to be reached since the many
varfables involved, Including terrain,
tratflc, and nolse sensitivity, do not lend
themselvas to generallzed solutions,
What is needad is a slte by site analysis
and applicatlon, No law, no matter how
carefully written, can cover all of the fac-
tors concerning a given sltuation In as
complete a manner as can a sound ad-
ministrativo Judgement.

Another advantage s that tha local rules
governing a speclal permit procedurs can
be structured to require the appropriate
acoustical analysis as part of the permit
applicatlon, Thua, the potential devel-
oper, rathar than the local government
would baar much of the expense invelvad,

The very advantage of the special parmit

procedure — the Inclusion of human
Judgement — is also tha major disadvan-
tage. While the Judgement of capabla,
knowledgeable and dedicatsd people Is
far better than mere application of inflex-
|ble standards, a poorly administered
judgement process is subject to emo-
tlonal, arblirary, or aven dishonest
decislons,

This does not mean that the special
permit procedure ghould be discarded as
too much of a risk. The potential beneflts
\o be gained are 1oo signlficant, Rather,
certain questions must ba satisfactarlly
answered In considering the speclal per-
mit proceduras:

1)Does the state legislation enabla such
precedures 7

2) Does a local mechanism for the granting
of speclal permits exist 7

3) i such a mechanlsm exisis, does It have
the time and abllity to handle nolse com-
patibility declsions 7

4}What checks exis! to ensure that the
local mechanlsm wlii be consistent, non-
arbitrary, honast, technlcally sound, and
relevant ?

5)How can thae system ba insulated irom
polltical pressures of local special
Interests 7

8) Can |t be funded elther through fees or a
general tax ?

Properly structured and administered,
the spacial permit procedure |s a power-
ful and Just mathod of achleving noise
compatibility,

In the following samplel of a speclal per-
mit sectlon for a zoning bylaw, provision
is made for use of an accupancy permit

1Nolse standards within slagping
quarlors were iaken from U, 8, De-
partmeni of Housing and Urban
Ruvalopment, Departmental
Circular 1390.2. Noise Abatement
and Control: Deparimental Policy,
impiementation Responsibliities and 23
Standargs. August, 1971,

as & further tool of the special permit
procedure, Whera legal, this minimizes
the possibllity of the local permit issulng
authority being misled by false technical
dataduring the speclal permit procedure,
Obvlously, this requiras that occupancy
permits and thelr issuance be defined
elsawhere in the bylaw. .

Also, the sample section presumes that
some “Board"2 axIsts or can be created
and that the Board has some standards
or “rules and repulations” regarding the
content of spacial permit application
submittals, if this [s not the case, such
standards may be Incorporated into the
zonlng bylaw,

If a local community deslres a provision
for exception to thase nolse criterla, at
the judgement of theBoard, this can ba
achleved by a slight rewording of the
sample section,

2Tha “Board" can ba any municipal
officlal or agancy thal s agpro-
ptlale under local elrcumelanca,



Soction __ .

Speclal Pormit Procodure

for Noiso Impact

Suporimposed District

No residential use, hospital, nursing
home, church, school or daycare center
shall be constructed within ths Nolse
Impact Superimposed District except by
special permlt of the Board, No such use
praviously existing at the time of the
adoption of this bylaw may be expandad
Into or within the Nolse Impact Super-
imposed District except by apacial perm it
of the Beard, No ex|sting structura within
the Noise Impact Superimposed Distriet
shall be converted to such use except by
special permit of the Board.

Applications for such speclal parmits
shall contaln alt information raquired in
the rules and regulations of the Board
plus the following:

1)A plan showing the existing and antic-
Ipated nolse levels In dB(A) that are or
will be expecied on the site and in the Im-
mediate vieinity of the site,

2) A description of the slte plan construc-
tlon techniques, architectural designs,
and other measures expacied to be taken
fo reduce ambient nolse levals. Such
description shail include sufficient plans
and other drawings 1o enabla the Board
to accurately identify the noise reduction
measures expacted to ba takan,

3) Caiculatlons showlng the resulting noise
levels expected within and near the
planned structures,

Prior to Issuance of speclal permits re-
quirad by this section, tha Board shall
determine that the noise levels will be
succesafully reduced to the following
standards,

1Thoso standards are teant s
exnmples. Asin athar sampte
ragulations, thoy must be adapled
|2 local condillona and praf-
arances,

1) Within sleeping
shall hot exceed:
A} 55 dB(A)} for more than an accumula-

tlon of 60 minutes In any 24-hour
perlod and
B) 45 dB(A) for more than 30 minutes
durlng night time sleeping hours from
11p.m.to7a.m., and
C} 45 dB(A) for more than an accumula-
tlon of elght hours In any 24-hour day.
2)Within other Interior areas normailly oc-
cupiad: noisa lavels shall not exceed 55
dB{A) for more than six minutes in any
hour,

The Board may include as a condition of
the speclal permit, a requiremant for
actual measurement after completion of
construction to confirm thal the stan-
dards set forth in this section have been
achleved belore an occupancy permit
shall be issued, B
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guarters noise levels 3.2.6 Envlronmental Impact

Statement Requirements

There is a rapld trand toward requiring
that developers identlfy and analyze al|
fmpacis that a proposed development
will have on the envircnment. Alr and
water pollution, noise, Impacts on open
space, and impacts op wildllfe are a few
of the factors for which analysis may be
required, The resuits of the analysis,
when submitted to permit granting publlc
authoritles, becomes a useful tool ta
Identity problems and to declde which
situatlons must be rectitied belare a per-
mit Is granied,

State laws vary considerably In the re-
quirements for submiltal of environ-
mental impact statements and plans to
mitigate adversa Impaots, Calliornla, for
example, raqulres an extansive environ-
mental |mpact report (EIR) on most
private and public construction projects
large enough to require a buflding permit,
These reports are rsquired to contain a
detailed nolse element. Sevaral other
states have adopted leglislation requiring
enviranmenial impact statements, or an
equivalent procedurs. Howaver, most of
these treat noise In a general fashion, If
at all. Also, these proceduras are not ap-
plicable to all projects on the local fevel,
For example, a ruling in Massachussatts
has limited the local scope of environ-
mental Impact proceedings to projects
fnvolving redevelopment and housing
authorities,

Municipal Ownorship

No law, regulation, or financial Incentive
contralling the use of land owned by
others can ever be as absolute as actual
awnership by the municipality of the land



3.3.1

or of restricted easemenis on the land.
This sectian describes alternative lypes
of municipal ownership and methads ol
acquiring land or easements,

While municipal purchases of massive
amounts of tand might create unaccept-
able financlial burdens in direct outlays
and lost tax ravenues, the actual cireum-
stances of municipal ownership are often
quite the opposite. There are several
ways that a municlpality can acquire
cleat title ta land at a minimal cost, Ease-
ments, an effactive form of partial owner-
ship of the land can also often be ob-
tained for less monay than outright pur-
chase, Finally, the loss In lax ravenus
due to the removal of municipally ac-
qulred land from the assessed tax base
may be much less expenslve than the
demand for new municipal tax revenus
that would have been necessary to fund
the munlcipal services that would have
been raquired if the land were developed.

The pages that follow elaborate on sama
of tha factors Involved in municlpal
ownershlp of noise-impacted land. The
optlons to the community are to leave the
tand undeveloped, to develop it with
compatible uses, or to sall it with appro-
priate covanants on the deed to Insure
that only compatible usas are devsloped.

Municipal Land

Acquisition

There are two factars which a municipal-
ity must considar in deciding the appro-
priataness of 1and acquisltion ags a policy
to promota nolse compatible land use:

1) The monay cost of acqulsiiion
2) The soclal costs and soclal penellts as-

sociated with ownerahip of the land.

1) Acquisillon Costa The primary acquisl-
tion cost to the munlcipality is the pur-
chase price of the land. If this purchase
Is financed by municipal bonds, the In-
terest on these bonds must also be in-
cluded In the purchase price. Additlonal
hidden costs to the munlclpality Include:

* Faes involving transfer of land, including
legal costs, enplneering surveys, land
transfer taxes and the like;

* Capital improvements costs, Including
necessary repairs to or damoalition of
structures on the property, and costs for
providing appropriate security arrange-
ments such as fences and lighting;

« Maintenance of the property.

The primary determinant of the land
acquisition cost to the communlity Is
the mode of acquisition used by the
municipality. Five alternative methods
can be considered: 1) Gutright pur-
chase 2} Eminent damaln taking 3}
Glit 4) Public land acquisition undor
subdivision developmant 5) Transfer
from other governmeantal agencies.

Each of these methods, appropriate
under ceriain clreumstances, wlll be dis-
cussed In the paragraphs that follow.

Purchase The purchase of property by &
municipallty is an effective, but expan-
slva way to achleve noise compatible de-
velopment, Usually the fact that the
municipality has a plan to purchase land
adiacent to highways will drive up the
price of land on the open market.

Eminont Domain Taking Emlnent do-
maln proceedings are limited by state
law. The purpose of the takings, and the
intanded use of the land, are the major
factors in determining whether the
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eminent domaln Is legal. The major crl-
1erion s the extent 1o which there Is a
public purpose served by the taking, a
condition which must be satisfied If
sminent domaln |3 ta be valid.

The public purpases served by eminent
domain takings for nolse compatibility
are subject to question In the courts.
However, strong arguments can ba made
that public health Is presarved by preven-
tlon of human exposuraé lo éxcesslve
noise levels, and that the quality and
value of the community as a whole Is
improved by not having residences or
other incompatible land uses In a noise
Impacted area,

The eminent domaln process runs the
risk of belng subject to local opposition
kecause of the involuntary nature of the
tand acqulsition. Furthermore, the cost
of the taking Is set by the court and may
te considerably higher than the com-
munity originally anticipated. Boih of
(hese factors must be evaluated carelully
prior ta implamentation of an eminent
domain praceeding.

Gilts Glits, particularly restricted gifts,
represent a frequently overlooked source
of municlpal land. Thera are often signifi-
cant tax advantages (both proparly tax
and personal income tax) to the Indivld-
val who glves land to the community,
Furthermara, restrictive covenants {such
as farever maintalning land as open
space) can make the donation of such
|and mora altractiva,

Acquisition undor Subdivision Devolop-
ment Ancther method of acqulsition of
tand at |lttle or no cost to the communlty
Is that of recelving land as part of ihe



subdlvision process. This Is most practi-
cal In cluster subdlvision and planned
unit development situations because
both of thess sluations usually requlre
the creatlon of public cpen space as the
condition of reduced lot slzes. A properly
worded zoning law, combined with ap-
propriate adminlstrative procedures, can
insure that a portlon of such land be a
buffar belween a highway and adjacent
iand uses, The munlcipal uses of land
racelved In thls manner would be re-
stricted primarlly to open space, con-
servation, and recreational usas, halping
1o solve the nolse compatibility problem,
This type of land acquisition Iz qulite
dependent on ihe bargalning abllity of
the local offlcials at the time that they are
consldering the plans for approval.

Transfer from Qlhor Gavornmenta) Agon.
cies Some of the land acquired during
the development of new hlighways may
bae of little or no usa to the highway de-
partment, For example, highway regula-
tions may permit the purchase of an
entire parcel of land evan if only a small
portion of it Is required for the actual
fight of way. The transfer of this land to
the municlpality can both relleve the
highway department of the responsibliity
of its malntenance and aiso serve the
municipa! goals of noise compatlbiilty
cantrol,

2)Socinl Costs and Benolits of Continuad
Public Land Qwnershlp Local municlpai-
itles must conslder nat only the Initial
cosls Incurred in acquiring land, but the
costs and beneflis assoclated with the
continued public ownership of that land.
Flve companents of municipal ownership
ara:

* Value of alternative use of acquirad land,

* Tax loss,

¢ Loss [n private projecis not taken,

* Galn in nolse compatIbifity, and

* Savings in munlcipal services that would
otherwise be roquired,

Munlclpalities can use land acquired In
nolse impacted areas in three ways: pas-
sive municipal uses, aclive municipal
uses, and non-municipal uses.

Passive munlcipal uses include;

® Linear parks, Including riding tralls, hik-
ing tralls, and scenic overlooks.

® Other recreational uses such as swim-
ming facillties and playgrounds.

* Conservation and agricultural uses such
as a watershed protectlon, or a town
foresat, ora wildil{e sanctuary.

Active munlicipal uses Include:

¢ Normally compatible uses such as a mu-
nicipal storage facillty, public works
garage, or a fire station,

* Other municipal uses which can be
readily soundprooled to adequats levels
such as municlpal office bulidings,

Non-municipal uses include:

* Agricultural or other essentially non-
accupled usas conducted by private In-
dividuals and restricted by covenanis or
other deed restrictions,

* UIses by other governmental agencies re-
stricted by logal agreemant to nolse com-
patible uses,

* Bulldings constructed to appropriate
soundproofing standards by a redevelop-
ment authotity or simltar agency, and
sold to appropriale private buyers.

¢ Privalely constructed and occupled
buiidings wheose use and constructlon
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are controlled by covenants or other deed
restrictlona imposed by the municlpality
as a condition of sale by the municipality,

+ Pra-existing buildings purchased by the
municipallly, soundproofed, and then
resold to appropriate buyers,

3.3.2 Easements and

Conservation Trusts
Restrictive sasements are often obtalned
by municipalities to protect scenic views,
watershads, well sliss, and conservation
land, Alter having granted a restrictive
easement, the land owner can use the
land only In ways not prohibited by the
terms of tha easemont, For example, an
easement can he written to restrict the
owner trom buiiding on the land covered
by an easement.

Easements for nalss compatibliity pur-
poses cauld rastrict buildings in the por-
liens of the land nearest the hlghway or
other noise sources, They could prohiblt
the cutting down of trees which preaantly
form a natural buffer, or the destruction
of an exIsting hili which presently acts as
a barrier, Or, the easement could meroly
restrict certain types of bulldings such as
residences unless specifled acoustical
construction techniques are used,

An Important advantaga of municipal
possession of an easement is that it can
oiten achieva effectiva control over land
at a much lowar cost lhan actual munici-
pal ownership, Easemants can be ob-
lained by five of the methods as pre-
viously listad for obtaining ownership:
purchase, eminent domain, glits, sub-
divislon conditions, and transter of other
governmental agencles, The differance,
however, s that title to and limited use of



tha land remalns with the original owner,
thus making the cost of obtaining ease-
ments much less than the cost of out-
tlght ownership.

For the land owner, the glving of an ease-
ment can oflen resull in a signlficant
reduction in his property and income
taxes, A property tax reduction can be
atranged as a condition of the easement
ta reflact the lessened value of the land
because of the exlstence of the
easement. 11 may be necessary to write
some guaraniee of this lower property tax
assesament into the sasement aprae-
ment In order to convince the property
owner of the benalits of granting the
easement to the municipality. Signliicant
income tax reductions may also occur
because the owner may daduct the entire
value of the sasement as a “charltable
coniribution.”

The cost of an easement to the municl-
pality varlea with the terms of the ease-
ment. Flrst, the price |s a functlon of the
value ot the nghts which the owner is
glving up, If the eassment causes [itile or
no changa to lhe land use options avail-
able to the landowner, then the cost of
the easement should be small or perhaps
tres. 11, however, the sasoment greatly
restricis uses which could otherwisa
have been possible, ihen the easement
cost wlll approach that of actual pur-
chage, Careful attention should be given
toinsure that no unneceasarlly restrictive
(anc therefore costly) conditions are
writien Into sasements.

Conpotvalion Trugta A variation of an
easement [s a conservation trust, The
owner of a parcel of land gives land to the

community to be held In a copservation
trust for a specified tength of time, Since
the gift 1s for a specified perled of tims,
the orlginat owner retalns rasidual rights
to the land as & long-term Invasiment. If a
local conservaton commisslon or similar
agency exists, it can, depending on Iis
legal status, becoms the helder of this
land.

Whila the land remalns in the conserva-
\lon trust, no 1axes are paid on it by the
land ownar. The land owner retains
rasidual 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 value)
to sell tand which |s valued for scenic or
other qualltles.

To the community, thls represents an in-
expensive way of controlling land to
regutate orderly community growih as
well as potential noise incompatlbility.
Howevar, safeguards shauld be built into
a conservation trust program to Insure
that the trust beneflts the municlpality In
genaral and |s not merely a way In which
one land owner gets prolection for his or
her forest presarve at the expense of the
taxpayers.

The cost of significant municipal ser-
vices which can be saved by preventing
development of the parcal Is a benefit to
the munieipality enly i the parcel would,
in fact, be developed If the trust did not
exist. The provantion of futurs noise in-
compatibillty prablems or the gaining of
public access to deslrable woodlands
also may berelit the municipallty. In
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general, land held in consetvation trust
should tit Into a munlcipal or regtonat
opsn space plan, and not be randomly
chosen on the scle basis of avallability,

Financial Incentlves

In addition to dlrect legai contrels on
potential developers, financial Incentives
In the forms of tax reductions and re-
duced costis exlst, This sectlon axaminas
some of these tachniques.

3.4.1 Tax Incentives

One often overlooked, but very effectlve
toot to shape land use davelopment is the
municipal property tax. Tax Incentlves
can be used to discourage development
of incompatible land uses, to encourage
tha creation of buffer strips, and to en-
courage ihe use of acoustical construc-
tian techniquas. All too often however,
the effect of a municlpal tax pollcy is to
encourage rather than discourage such
development,

Municlpal tax incantives can take several
forms:

A) Undeveloped land or agricultural land can

be assessed as such rather than as a
much rmore valuable collectlon of vacant
but bulldable lots. The resulting tax acts
as an incentive for the owner to keep the
{and In its undeveloped state.

B) Lots Ih a nolse impacted area can be as-

sessed at a tlai rate regardiess of size
rather than an a "per square {oot” basis.
This sncourages larger lots which make
on-lot buffer strips posslble,

C) The extra cost (and value) of acoustical

construction such as Insulation, air con-
ditloning, or double glazed windows can
be assessed at little or no value,



The most effectlve of these tax incentivas
Is the first: assessment to discourage the
development of land. Yet, all loo oftan,
local assessment policy has Just the ap-
posite effect In that it encourages and
sometimes forces the development of
land,

A widespread pollcy among local asses-
sing hodies Is 1o tax all property at its
potentlal “highest and best use"”, thereby
creating the broadest possible lax base.
The logic behind thla type of policy Is
that a glven amount of municipal revenue
can thus be ralsed with the smallest
possible tax per dollar of assessad valua-
tlan, In theory, this will keep everyonse's
tax bill to a minimum, if the munleipal-
Ity's Interests are best served by the
land's not belng developed, the object
would he to assess the undevaloped land
as jow as posslble rather than assessing
it according to its “highest and best
use”, Conversely, high taxes on undevel-
opad jand may glve the owner no fnan-
clai alternative other than selling to a
developer,

However, such an assessment pollcy will
not be withoul potentlat problems and
these problems should be addressed and
avercome, The potentlal problems fall
inlo three general areas:

A} Legallty under state laws,
B) Equlty of application, and
C) Public acceptance,

Each of these wllt be treated In turn,

The /egality of Incenlive assessment pol-
icles varies from state 1o stale. If state
law requires "full and fzir evaluation™
without specific exemption of undeval-
oped land, this assessment policy may

not be legal, Even In states which permis
spacllic exemptions {such as Massachy-
setts, which allows agricultural land to
be assessed as such) there s question
whether the scope of these exemptions
can be expanded (such as to Include
wooded areas, open spaces, or under-
developed land}. The legal constrainis
must be evaluatad for each glven state,

A second Issue which raflects on the
legallly of incentive assessment policles
is tha equity with which the pollcy 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 probably ba necessary to
apply the same policy to all agriculturat
land throughout the municipality, Wheth-
er such universal applicability of low
value assesaments is compatible with
other munlcipal goals Is a questlon to be
answerad on a local basis,

Perhaps the most fraquent problem as-
sociated with an Incentive assessment
polley Is that of obtalning public accep-
tance of It. It is obvlous that any acilan
which lowered the assessmant valug of
property would narrow the tax base of the
municipality and thus ralse the tax rates
and the tax blils of those whose property
was nol reassessed, (This assumes that
the tolal amount of maoney to be raised
through the property tax does not de-
crease.) And an increase In tax bills is by
no means a guaranteed mathod to Inspire
enthuslastic public acceptance,

Often, however, these assessment pol-
icies will actually prevent mueh of the
future increass in taxes that would ather-
wise have been necessary, This Is true
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whenever the increased costs of provid-
ing municipal services to new devalnp-
ments are greater than the additlonal tax
revenues that the new developments will
penerate,

The chance of obtalning publlc accep-
tance can be increased if it can bs dem-
onstrated to the publlc that a greatly in-
creased tax rate (due to Increased
demand for public services) is the alter-
native Lo a lesser Increase dua to narrow-
Ing of the tax base, Also, the deslrabllity
of maintalning the land in Hs present
stale for other than financiai reasons can
also be used as an argument.

3.4,2 Relaxation of Local

Regulations

A major financlal Incentlve to antourage
bullders and davelopers to utillze nolse
compatible construection and devalop-
ment techniques |3 to relax enforcament
of certain provisions of some local regu-
lations. Gften, local ragulations or codes
such as developmen! standards, and
subdivision regulations allow local offl-
clals some dlscretion In their enforce-
mant, This dlscretion ¢an become an Im-
portant bargaining tool to bring about
varlous nolse compatible devalopment or
consiruction techniques. Thus, the
builders or developers can financially
benefit from relaxation of local regula-
tlons or codes, It in turn they agree to
provide for appropriate acoustical davel-
apment or construction,

For example, a local regulation might
ordinarily require sidewalks on both
sides of all streets within a new sub-
divislon. Perhaps this requirement could
be waived on one side of some of the
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shorter sirests without any adverse
affect on the quallty of the subdivislon,
The resulting savings could be enough to
compensate the developer for the cost of
acousiical site layout or construction of a
barrler or barm, Likewlse, a walver which
allows substitutlon of molded asphalt or
hituminous concrete curb for ordinarily
required granlite curb can save the deval-
oper saveral dollars per foot of road. The
developar might find such a saving to be
wall worth ihe added coat of providing a
subdlvislon that is acousticatly compat-
Ible with nelghborlng nolse sources,

The speclfic noise Impact reduction tech-
niques that can be obtalned in this
fashlon include acoustlical sle planning,
berm or barrler construction, buffer
strips, acouslical architectural deslgn,
insulation, and other construction tech-
nlques.

Cartain poientlal problems should be ad-
dressed and overcome |f such a policy Is
to be attempted. These problems fall inte
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.

D) Undesired precedents should not be set,
E) The person who benellts from the code
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relaxation must be capeble of providing
the deslred acoustical bensfit.

Municlpal Servicos

A municipality can provide a variety of
services 1o Insure thal new development
|s compatible with nearby noise scurces,
Some of these sarvices are surprlsingly
sffective. Municipal educatlonal services

cannot be as definite as legal regulations
or as absolule as ownership of the land
but they can, for a very low cost, supple-
ment these olher adminlstratlve methods,

Feur municipal services wiil be discussed
Inthe pages that fallow;
1) Architectural review boards,
2)Municipal design servlces,
3) Bullders information librarles, and
A)Public information programs.

351 Srchltectural Review

cards

One of the many benelfits that a local
communlty can derlve from an archltec-
tural revlew board is nolse compatible
dasign contral.

An architectural revlew hoard (ARB) is a
local board—either official or unofficlal—
composed of citizens expert In architec-
ture and related fislds who analyze pro-
posed development and construction and
who provide the appropriate municlpal
officials with advice based on this
analysls, Often the ARB Is composed of
members who have volunteerad their
part-time services 1o this communlty
project.

Although It Is often not an offlclal branch
of the municipal government, the ARB
can derive significant strength from the
support which it recalves from the agen-
¢les and officlals who receive its advice.
Conversely, an ARB, no maiter how
skilled i3 membars may be, Is of no real
value If Its advice Is not heeded or if Its
decislons are not supported by the local
offlclals who have the legal authority to
enforea such declslans, This support, of
lack thereof, 1s perhaps the key deter-
minent of whather or not the ARB will be

a successful influonce on the quallty of
community growth,

In the area of nolss-com patibility contral,
tha ARB can recommend any of a vasi
number of physlcal techniques such as
site design, archllectural building de-
sign, Insulation, acoustical windows,
subdlvision layout, buffer strips, and
berms and barrlers. Again It should be
emphasized that noise compatibllity con-
tral Is only one of sevaral benefits that
will accrue because of an architectural
raview board. Other benetits such as con-
tinuity of architecture, community plan-
ning, and qualty of design end
construction can be equally important,

3.6.2 Municipal Deslgn

Services

For a munlicipaiity which has the techni-
cal abillly on its staff, an informal deslgn
raview service can be the optlmum way to
Insure that future development and con-
struction Is compatible with existing
nearby nolsa SOUrces.

An effective deslgn revlew service can
conslst of nothing more than an em-
ployee of the municipal snglnesring,
planning, or bullding departments who
speciies certaln minimum requirements
for insulation, window construction, wall
construction, barriars, berms, or buffer
strips on a copy of the plang as sub-
mitted by the developer. The employee
can miso be one who would normally
review the plans during the parmit or sub-
divislon approval process, and the addl-
tion of the noisa specificallons would
thus add only a faw minutes to the review
pracess, The developer would then have
a clear Indication of the nolse compati-
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bllity measures which the municipallly
deslred.

The specificallons passed on to the de-
veloper could be requirements, lhe sub-
ject of negotlation, or mere suggestions,
depanding on the strength of local laws
and the speclflc wording of stale enabl-
ing lepislation. Even specifications
which are mere suggestions stand a good
chance of belng followed especlally If
they do not represent a major added cost
io the developer or buiider, or if they can
ba expected to improve the market value
of the buildings.

It should be rememberad that the devel-
opers or bullders do not necessarily
know the expected nolse impact on a
planned building, the amount of nolse
attenuatlon that Is deslrable, ar the op-
timum way {o achleve that attenuaticn.
As such, the bullder is llkely to welcome
the advice of a munlcipal employee who
Is reasonably cognlzant of nolse attenua-
tion measurss and expectad local nolse
lavals,

Bullder's Information

Library

A passiva form of municlpal design ser-
vica consists of merely malntaining a
convenient llibrary of acoustical design
and construction technlgues along with
some background literature on expected
nolsae levels, This [s an appropriate van-
ture In many smaller communitles where
tha municlpal planning and engineeting
offlces may be pari-time or combined
with other munlcipal functions. [t is very
Inexpansive. It requires a minimum of
personal attention by munlicipal offlclals
ar amployess, And, Il provides the local
designars, builders, or developers with
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otherwise unavaijlable information which
they may be quite wllting to usae In their
planning.

Even a library conslsting of thls manual,
a map showing the areas of noise Im-
pact,! ane or two of tha references listed
in section 5.3 and a handful of advertis-
ing brachures from manufacturers of In-
sulation or other acoustical building
materials would provide an Information
source significantly greater than that
read|ly avallable to the average builder. A
single shelf In the town hall er the lacal
library may be all that [s neaded,

Whila this may seam to be a naively
simpla solution to a complex problem, it
should agaln be remembered that many
designers and the vast majority of all
bullders and developers have had little or
ne experlence wilh neise compallble
construction and design., The [ibrary,
perhaps set up and malntained by a clt-
Izan volunteer who has some knowledge
In this topic, can provide the buildar or
developer with the appropriate informa-
tion, Actual use of such a service can be
urged by the local departments which
Issue permits or which approve subdivi-
slon plans,

Public Information

Sarvices

Publlc awareness of the savaerlty of nolse
Impacts and the physlcal techniques that
can lessen these Impacts can be an im-
portant factor in determining the market-
ability of a building, aspecialty a home,
Thls can have a direct financial effect on
the builder through both price and qulck-
ness of sale. Accordingly, public awara-
ness can be a walcome tool in a municl-

1 Avaitable lyom slats highway
departmont dala,
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pallty's eftorts to achleve nolse compati-
bility eantrol,

The format of a public informatlon ser-
vice will vary from community to coms-
munity depending on local skills and
facllliies, A very slmple yet elfective
technique would be to Indlcate areas of
notse Impact cn all munlcipal maps.
Since prospective home buyers often
obtain such a map, they weuld thus be
aware of ths potentiality of the nolse in-
compat|bility, While certainly not all
polential buyers will be aware of thls in-
farmation, the fact that same of them will
may be encugh to motlvate the builder or
developer.

More sophlisticated publle information
services could use maps displayed
prominently In the library or at the
municipal offlces, Publicily In the local
press or cooperation from a local public
service organization such as the
Chamber of Commerce can he elffective
in some [ocallties,

Like saveral of the other administrative
technlques listed In this manual, a public
information service wili not by Itself be
the cure to all the camrnunity's nolse
compatibliity problams, It can, however,
be a wuseful force whan wused In
conjunction with other adminlisirative
technlques,

Concluslons

The varlous administratlve techniques
which may bring about nolse campatible
land use are ljsled In Figure 3.6. While
some communitles may conalder asingle
tachnique—such as the health code—
adequate to provide the desired control,
most local governments will find that a
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combination of several techniques is
best In tarms of effactivenass, cost, and
dasirability of results,

OQne such comblnation might be zoning
to require buffer strips, health code stan-
dards enforced by occupancy permit, and
an architectural review board, Under such
a combination, the near-absolute author-
ity of the health code is complamented
By two other methods {zoning and the
ARB) that will tand to bring abou! the
most desirable physical solutions, Aiso,
the required buffer strlps and the arch-
lectural review should significantly
reduce the number of Instances where
enforcement of the heallh code requires
expensive modifications to buildings
after they have been constructed. This
combination would work well in municl-
palitles where low expected land use
density made buffers practical, where an
affective architectural roview board could
be eslablished, where the health code
could be made approprlately strong, and
where existing devalopmant in and near
the noise impactad area was slight.

A combination more appropriate In a mu-
nicipality where high land valuas dictate
relativaly dense land use development
inight be Industrial zoning of major tracts
with building code reguirementg for
acoustical Insulation in the remainder of
the nolae impacted area,

Several variables must be Individually
avaluated on the local lavel to determine
an appropriate comblnation of tech-
niques:

Timing !f major land use development Is
not expected for some lime, tha munici-
pality has the luxury of being able to set
up Incentive zoning (cluster and PUD)

programs and to uiflize an archltectural
ravlew board for leng range planning,
Conversely, tha threat of extensive rapld
developmant may limit the municlpal
cholce to such things as bullding and
health codas which can be gulckly imple-
mentad and which apply 1o individuai
construction sites even afler subdlvision
layouls have baen planned.

Existing Dovolopment | thera is no
existing development in the area, the
ghoice of physical and administrative
techniques Is quite wide, Il, however, the
area |s partially developed, It may be ex-
ampi from zonlng or subdlvision control
and It may be beyond the scops of any
scheme such as planned unlt develop-
ment or acoustical site planning that re-
qulres coordinated devalopment of major
areas,

Physlcal Technlques Doslred  Scme
physical techniques such as acoustical
subdivision deslgn are not within the
scope of soma administratlve techniques
such as bullding codes, If a particular
physical solution Is deslred, an appro-
priate administrative technique must be
chosean,

Dogroe of Control Dosired Some admin-
istrative techniques such as municipal
ownership are absolute controls, Other
techniques, such as educational ser-
vices, Incentive zoning, and financlal In-
centlves are voluntary, In situations
where a most deslred administrative
technique such a3 Incentive zoning might
not always be sufficlantly strang, desired
control can be assured by having an addi-
tlonal control such as health codes which
could be used where necessaty,

Financinl Considerations The cost of
munlcipal acquisition of land, and the
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cos! of adopting and enforcing municipal
regulations canh be significant and must
be considered in determining which
administrative techniques are to he em-
ployed. Other ralavant {inancial conslder-
ations are the future tax baso and the
future demand for municipal services.
Both of these, which vary depanding on
how the land is developed and used, are
Influenced by the nolse compatibliity
land use control stratagy choaan.
Adminiatrativa Struciuro of Locnl Govern-
ment Any administrative technique can
only be effective If there |s a wlllingness
and a capability within the municipality's
governmental structure to actually ad-
minister tha technigue,

The Local Political Sltuation If the local
legislative body wiil not adopt a desired
regulation, or if it wlil not vote funds for
lang purchase or administrative costs,
the desired adminislrative technlgue—
ragulation or purchase—Iis impossible,
Likewise, sirong opposition by local offi-
clals can hamper any attempt to effec-
tivaly enlorce axisting regulations,
Applicobility Undor Stato Law 1t 2 tech-
nique is not legal under state law, it can-
not be considared as a valld nolss com-
patible land use ¢onirol,
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Phyalcal Result

Sliuatlons Whae Most Applicohle

Zonlng toExclude Typlcally tncompatible Land
Uses

Zoning tu Roquire Buifer Sirips

Zoning lo Reguire Berms and Barflars

2Zoning ta Limit Building Healghi

2Zoning to Raquira Acoustical Bullding Tochnlques

Zonlng 1o Allow Cluster or Planned Unit
Development

SubdIvlalon Control Law

Butiding Codea

Health Codes

Special Parmit Requitemants

Environmental lmpact Statements
Murlclpal Purchase of |ha t.and

Other Municipal Acguiltlon of Land
Partlal Ownershlp—Easements and conservalion
Proporly Tax tncenlivos

Aalaxallon of Munlcipal Codea as a Financlal
Incenlivn

Archltoctural Revlew Boarda

Munlcipal Daslgn Servicas

3.7 Administrative Nolag Compatibll-
ily Land Use Contro) Techniques

Fravonitlan ol Incompatitle Land Use

Bufter Strips

Path Dlsruptlon

Paih Bigsruption

Insulatian, tsolation, Absorpllon

Bullar Sirlps, Sle Deslgn, Path Disruption
Butfers, Berma, Barrlers, Slte Design, Path
Disruption

Inaulatisn, Isolallon, Aboorpllon

Mast Technlquas

Maost Techniques

Mosi Techniquas
Bulior Strips, Preventlen of incompatible Land Use

Bulear Strips, Prevantlon of Incompatibte Land Usa
Butter Strips, Pravantlon of Incempatible Land Use
Prevention of incompatlble Lanc Usa

Moat Techniquas
Maat Teehnlques

Mast Techniques
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Whaera Domand for Typlcally Compatible Land Uses
la Slgnificant

Where Land Values and/or Lol Slzes Permi
Whave Gther Phyalcal Technlges are Not Practical
When Terrain Makes this Tachniguo Effectiva
Whare Clhar Measures aro [nadequate

Whare Large Undeveloped Areas Exls{

Whera Large Devolopmants Rather Than Indlvidual
Bulidings are Anticipatad

Where Individual Lots Are Being Developad
Anywhero Stato Laws Pormit

Anywhere That the Parm It Grznting System Exists
ot Can Be Starntod

Anywhere Legal Under State Law

Wheso Devalopment Prassures Make Less Absalulo
Measuras [nadoquala

Whera Poasibls
Whore Poasible ol Law Cost

Where Tax Presswes Exist an Ownors of Undevel-
opad Land

Only Whare Coda Enforcement can bha Relaxad
Without Nogailve Sido Effacts

Where Appropriute Abliity Exlsts an the Munlclpal
Statt

Anywhere
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High

High
varles with Tertain
Varies with Terrain

Hligh tor [nterless, Low lor

Extericra
High

High

HIigh fer Interiore, Low for

Exteriors
High

High

VYatios
High

High
High

Varies with Reaponse

Varlas

Lew; Dependent on

Entorcement Mechanlam

Low

Cosl toths Municipalily

Entorceman! Mechaniam

Commaents

Inskgnilicant If Zaninp Exists

Addliienal Revlew Precadute

Inaignificant IF Subdlvislon Control Mochanlam
Already Exlsts

Inaigalticant if Bullding Gode Enlorcement Alraady
Exlats

Insignillcant Addlilan o Present Health Depart.
manl Sosls

Limlted Cost [I Special Parmlt Mechanlam Alraady
Exists

Verles wilh Enforcement Mochanlsms
High

Often Inslgnificant
Ofen Insignlflcant
Verias

Inalgniticant

Of!un Inslgnificant; Depends on Adminlstration

insignificant

Note 1; Donlal of Bullding or

Speclal Parmiis

Nole 2; Occupancy Pormlts
Noin 3: Performange Rond

N A et e T

Nole1

Noto 1
Notea1,2,63
Nota1
Notes1,2,83

Approval Procodure
Noles14 2

MNates1 & 2

Varies

Note1

Varies
Posagssion

Passesslon
Passosalon
{ncentive

Inceniive

Variea

Intormation; Publlc Pres-

aure

]

May Mako Land Worthtess

Ensy 1o Implement InLow Density Areas
Often not Aealhallcally Dealralio
Ellettive in Limliod Sltuations

Can Cause Unnacessary Bullding Cosla

Signlficant Petantlal Banallts, but Can be Misused
Nol Always Applicable

Limited 1o Few Physlcal Tochnlgues

Highly Efacilve

Siie Spacific Analyals tar Each Case

Comprehgnaivo
Can ba Undesirahle Pollcy lar Municlpallty

Effective
Efiactlva and Olten Inexpansive
Easy loImplemani, Inexpensive

Inoxpongiva
Slta Speciilc Analyals for Each Case

Very Exponsivo



4 Physlical Techniques
to Reduce Noise
Impacts
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Thig sectlon deseribes some of the phys-
Ical methods which architecis, deveiop-
ers and huilders can employ to reduce
nolse impacts, There are four major
actions which can be taken ta Improve
nolse campatlbillty for any type of land
use or activlty. These are slte planning,
archltectural deslgn, construction math-
ods, and barrier construction.

Acoustical slte deslgn uses the arranga-
ment of bulldings on a {ract of land to
minimize nolse Impacts by capitallizing
on the site's natural shapae and contours,
Opsan space, non-resldentlal land uses,
and barrier bulldings can be arranged to
shleld rasidentlal areas or other nolse
sensitive actlvities from noise, and resi-
dences can be orlented away from nolse,

Agoustlcal archltectura! design incorpo-
rates nolse reducing concepts in the
detalls of individual bulldings. The areas
of archltectural concern Inciude building
height, room arrangement, window
placement, and balcony and courtyard
design,

Acoustlcal construction Involvas the use
of bullding materiats and techniques to
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reduce nolse transmission through walls,
windows, doors, cellings, and floors,
This area includes many of tha new and
traditional “soundproofing" concepts.

Noise barriers can be erected between
nolse sources and nolse-sensltive areas.
Barrier types Include berms made of
sloping mounds of earth, walls and
fences constructed of a varlety of mate-
rials, thick plantings of trees and shrubs,
and combinations of these materlals,

These physlcal technlques vary widely In
their noise reduction characterlslics,
their costs, and especially, In their appli-
cabillty to speclific localions and con-
ditlons, This sectlon Is not designed to
provide completa criteria far seleciing a
solutfon lo particular nolse problems and
Is not inlended as a substitute for
acoustical deslgn. Rathar, i1s purpose is
to lilustrate the wide ranga of possible
alternatlves which could be considerad In
the architectural and englneering plan-
ning process, Knowledgeable municipal
officials ¢an provide valuable assistarice
to designers, developers, and buildars
who may not be familiar with sound at-
tenuation techniques thai are most ap-
plicable locally,

Acoustical Site Plannlng

The arrangement of buildings on a site
can be used to minimize nolsa impacts. It
incompatible land uses already exist, or
If a nolse sensitive activily is ptanned,
acoustical site planning oftan provides a
successful tachnique for nolse impact
reduction,

Many site planning technlquas can be

employed to shleld a rasidentlal devalop-
mant from nolse, These can include;



1)increasing ihe distance between the

nolse source and the receivor;

2) placing non-residentlal land uses such as

parking lota, malntenance facllities, and
utility areas between the source and the
racelver,

3) locating barrier-type bulidings parallel to
the noiss aource or the highway; and

4) orlenting the reaidences away from the
nolse,

The implemantation of many of the above
slte planning techniques can be com-
bined through the use of cluster and
plannad unit development techniques.

Dletanco Nolse can be sffectively re-
duced by increasing the distance ba-
twaen a rasidentlal building and a high-
way, Distance Itself reduces sound:
doubling the distance from a nolse
source can reduce Itg Intensity by as
much as § dBA, In the case of highrlse
bulldings, distance may be the only
means, basides acoustleal design and
construction, of reducing noise impacts.
This is because |t 13 nearly Impoysible to
provide physical shielding for the higher
stories from adjacent noise. (See Figure
4,1.}

Nolse Compatible Land Usos as Buflors
Nolse protection can be achleved by
locating noise-compatible land uses
between the highway and residential
unlts. Whenever possible, compatlble

uses should be nearest tho nolse source.

Figure 4,2 which feilows shows a pro-
posed porking garage along two sides of
a davelopment In Boston, Both the Fliz-
gerald Expressway and the entrance 1o
the Callahan Tunnel which are shown on
the site plan are major and nolsy trafflc
routes. In addition to protecting the resl-

4,1 Naiae barriers can shiald only the
lowesi Hoors of a buliding.
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4,2 Parking Garage to shleid realden-
tial area,

36

-t



g

fyas bt srem oy

SuL MR AT bWiTIER
' r—

PYNEHOH TERRACE
Wit

& AGIGEIATES SRCHITCTHLY
e A — LT

4,3 Parking spaces, end of Bulldings,
and a basebal) dismond are placed
near the highway. A barm tacon-
sirucied and trees ore planted to
shlald resldences from 1rallic
nolse.
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dentlal development from the noise and
dirt of highway traftic, the parking garage
provides needed facilitles for the ros-
idants,

Figure 4.3 provides another examplae of
locating nolse-compatible uses near a
highway (Wast Street) In Springfield,
Massachusetts, From the plan, one can
see that parking spaces, ends of
buildings, and a baseball diamond are
near the highway,

Buildings as Noise Shields Additional
nofse protection can be achieved by ar-
ranging the sile plan to use buildings as
nolse barriers. A long building, or a row
of buildings parallel to a highway can
shleld other mere distant structures or
epen areas from noise, One study shows
that a two-story bullding can reduce
notse levels on the side of the bullding
away from the noise source by abiout
13dBA.1

Il the use of the barrier bullding Is senal-
tive to highway nolse, the bullding can be
soundproofed, This technique was used
In a housing project under construction
In England where & 3,900 foot long, 18
foot wide and 45-70 foot high wall {de-
panding on the terrain) saerves as both
residence and a sgund shield,2

The wall/building will contaln 387 apart-
ments in which the kitchens and bath-
rnoms are placed towards the nolse, and
the bedrooms and living rooms face away
fram the highway, The wall facing the
highway will be soundproofed and win-
dows, when they exist, are sealed. Sub-
stantlal noise reduclions are expected.

Orlontation The orlentation of butidings

1Hana Barnard Relchow, “Town
Prapning and Nalse Abatemeni,”
Architect's Journal, 137-7 (Fab-
ruary 13, 1083) pp, 357-360.

or actlvities on a site affects the Impact
af nolse, and the building or activity area
may be oriented in such a way as to
reduce this impact.

Noise impacts can be severe for rooms
facing the roadway since they ara closasi
to the nolse source. The noise impact
may also be great for rooms perpendicu-
lar to the roadway because a) the nolse
pattern can be more annoying In per-
pendicular rooms and b) windows on
perpandicular walls do net reduce nolse
as effectively as those on parallel walls
because of the angle of the sound. Road
nolse can be more annoying in perpen-
dicular rooms because it is more exireme
when It suddenly comes In and out of
earshot as the Iraflic passes around the
slde of the building, rather than fislng
and falling in a continuous sound, as It
would If the room were parallel to pass-
ing vahicles.

Whalher lhe noise Impact Is greater on
the perpendicular or the paraliel wall will
depend on the specific indlvidval condi-
tlons. Once the most severely impacted
wall or walls ara determined, noise Im-
pacts may ba minilmized by reducing or
eliminating windows from these walls.

Buildings can also ba orlented on a site
in such a way as to exploll the site's
natural features. With referenca to nolse,
natural topography can be exploited and
buildings placed in low noise pockets If
they exist, If no natural nolse pockets
axlst, it is possible to create them by ex-
cavaling pockets for buildings and plting
up earth mounds hetween them and the
noise, Such a structure would abstruct
the sound paths and raduce the noise Im-
pacts on the resldences.

2vLIve-in Wall, 3,900 Feat Long, Is
Alse B Sound Shleld," Enginaeting
Record, {Seplamberd, 1973).
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Cluster and Plannod Unit Developmont
A cluster subdivision Is one in which the
densitlas prescribed by the zoning ordi-
nance are adhsred (o but instead of ap-
plying to each Individual parcel, they ara
aggregaled over the entire site, and the
land s developed as a single antity. A
plannad unit development, or P,U.D., is
simllar but changes In land use are in-
cluded, such as apartments and com-
marclal facilities in what would otherwise
be a single-family district, Examplas of
grid, cluster and P.U.D, subdivisions
follow in Figures 4,4, 4.8, and 4.5.

From Figure 4.4 It can be sesen how the
convantional grid subdivision affords no
nolse protection from the adjacent high-
way. The first row of houses bears the
full Impact of the nolse, In contrast, the
cluster and P,U,D. technlques enable
commarcial uses and opan space respec-
tivaly to serve as noise buffers, Examples
of this are shown in Figures 4,6 and 4.7.
A ward of caution is necessary: in a
cluster develapment, the requlred open
Space can be located near the highway to
minimize noise to the residences. How-
ever, many recreation uses ara nolse
sensitive, and when one takes advantags
of the flexibility of cluster development
{o minimize nolse, care must ba taken
nol to use all of the avallable open space
in buffer strips, thus depriving the devel-
opment of a significant open space area.
Where high nolse levels exist, a combina-
tion of buffer strips and other technlques
{such as berms and acoustical scund
proofing) can be employed.

The flexibility of the cluster and planned
unit development techniques allows
many of the above site planning tech-
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nigues to ba reallzed and effective nolse

‘reduction achieved.

Acoustical Archliectural

Deslgn

Noise can be controlled In a bullding with
proper architectural design. By glving
altention to acoustical conslderations in
the plenning of room arrangement, place-
mant of windows, bullding height, bal-
conlos, and courtyards, the architect may
achleve significan noise Impact reduc-
tion, without the naed for costly acousti-
cal construction.

_Room Arrangemoen! Nolse impacis can

be substantlaily reduced by separating

_ mote noise sensltive rooms from less

noiae sensltive rooms; and placing the
former In the part of the bullding which is
furthast away from the nolsa source. The
less sensitive rooms should then be
placed closest to the nolse source where
they can act as nolse buffers for the mare
genaltive rooms.

whether or not a room 18 nolse sensitive
depends on Its use. Bedrooms, living-
rooms, and diningrooms are usually
nolase sensltive, while kitchens, bath-
rooms, and playrooms are less so. Flgure
4.8 shows a layout designed to reduce
the Impact of highway nolse, This tech-
nlque was used axtensively in England In
a 100 acre residentlal davelopment ad|a-
cent 1o a planned expressway,! Kitchens
and bathrooms were placed on the ax-
pressway side of the building, and bed-
rooms and living rooms wers placed on
the shielded side, In addition, the wall
facing the axpressway is sound insulated.

Solid Walls Noise can be reduced by
aliminating windows and other openings

L |va-In Wall ls Also Sound
Shleld”, Engineering News-Racord,
Saptembor8, 1973,

T T HETE R
JEERLELRLEITIIISTRNRERELTNINN]

4,4 Conveniional Grid Subdlvlaion

4.5 Clustor Subdlvielen
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4.7 In cluolar developmant, opon
apace can be placed near ihe high-
way to reduce nolse Impacts on
rasidencos
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from the walls of & bullding close to
neise sources. The sojld wall can than
have the effect of a sound barrler for the
rest of the bullding., As previcusly dis-
cussed in Figure 4.1, walls dirsctly adja-
cent, and those perpendlcular to the
nolse sourca can be the most saeveraly
Impacted, When a solid wall 1s impractl-
cal, [liegal, or highly undesirable; the
same ellect can be achleved by reducing
window slze and sealing windows afr-
tight. This lechnique is used in the hous-
Ing project describad above.l

Ono Stoty Houses In cases where either
ihe house or the highway Is slightly re-
cassed or abarriar has baen placed in the
sound path, the nolse impact may be fur-
ther reduced If the houge has only one
story? {See Flgure 4.9), Ii tha single stary
deslgn Is |nefficient, the spllt level de-
sigh may be efiective, In any case tha
path of the sound waves should boe as-
sessed before the bullding design is
drawn.

Bafconlos |f balconies are desired they
shouid be given acoustical considera-
tlon. The standard jutting halcony, facing
the road, may reflect tratfic noise directly
Inte the Interlor of the building in the
manner Nustrated in Figure 4.10, in
additlon {o reflecting noise Into the bulld-
Ing, the balcony may be rendered un-
usable dus to the high noise levels. This
ptoblem |s particularly applicable to high
rise apartment bulldingis where balconies
ara comumon, |f balconias are desired, the
architect may avoid unpleasant nolse Im-
pacts by placing them on the shielded
side of tha bulidings,

Courtyards Proper archllectural design

teLivp-inwall, "

2This tachnigue (8 used extanaively
In Cerritos, Callfarnla,

may also provide for nolse reduction in
an area outside of the bullding, The court
garden and patio houses can provide out-
door acoustlcal privacy. (See Figure
4.11). Schools, rest homes, hotels, and
multl-family apartment dwellings can
also have exterior spaces with reduced
noise by means of court yards,

4.3 Acoustical Construction

MNolse can be Intercepted as il passes
through the walls, Hoors, windows, cell-
Ings, and doors of a bullding. Examplas
of nolse reducing materials and con-
structlon techniques are described In the
pages that follow,

To compare the insulation parlormance
of alternative constructions, the sound
transmission class (STC) Is used as a
measure of a materlal's ability to reduce
sound, Sound Transmission Class [s
equal to the number of declbsls a sound
Is raduced as |t passes through a mate-
rial, Thus, a high STC rallng indicates a
pood insulating material. It takea inlo
account the Infiluence of different fre-
quencles on sound transmission, bul
assentlally it Is the difference belween
the sound levels on the side of the part]-
tion where the noise orlginates and the
slde whare it [s recelved, For example, if
the external nolss level |s 85 dB and the
deslred Internal Jevel 1s 45 dB, a partition
of 40 STC s required. The Sound Trans-
mission Class rating Is the ofilcial rating
endorsed by the American Soclely of
Testing and Measurement. it can be used
as a gulde In determining what type of
construction |s needed to reduce noise.

AYWalls Walls provide building occupants
with the most protection from exterior

3R K, Gookand P. Chrzanawski,
"Transmlisslon of Noiga Through
Walls and Floars," Cyrll Harrisa,
ad., Handscok of Noise Conirol,
McGrawHill Book Campany, nc.
{New York, 1857),
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nolse. Different wall matorials and de-
signs vary greatly In thelr sound Insulat-
ing propertles. Figure 4,12 provides a
visual summary af some ways In which
the acoustical properiles can be im-
proved;

o Increase the mass and stlffneas of the
wall, .
In general, the denser the wall material,
the more It will reduce noise. Thus, con-
crete walls are beller insulators than
wood walls of equal thicknesas. Increas-
Ing the thickness of a wall |s another way
to [ncrease mass and Improve sound in-
suiation, Doubllng the thickness of a
partition can result In as much as a 6 dB
recduction In sound.d However, the costs
ot construction tend to imit the ieasibil-
Ity of large Incraases In wall mass.

The relative stiffnass of the wall material
can influence Its sound attenuation
value, Care must be taken to avold wall
constructians that can vibrate at audible
frequancles and transmit exterior sounds,

& Usecavity partitions.
A cavlly wall s composed of two or more
layers separated by an alrapace, The alr-
space makes a more effective sound in-
sulator than a single wall of equal
walght, leading to cost savings.

& Increase the width of the alrspace.
A threainch airspace provides signlficant
nolsareduction, but increasing the apac-
ing to six Inches can retiuce noige levels
by an additional 5 dBA, Extrematy wide
alr spaces are difffcult fo design,

# Increase the spacing between studs,
In a single stud wall, 24 Inch stud spac-
Ing gives a 2-5 dB Increase In STC over
the common 18 inch spacing,4

® Use staggered studs.

4Loslle T. Doalln, Envircrmentol
Acoustics, {New York, McGraw-
Hll) Boek Company, 1872), pp,
232-233,
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4.8 Laa of agoustlcul archilectural
design to raduce noiss iImpacts an
maore nelse senaltive llving
apaces,
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4,10 Tho atandard jutting bafceny fac-
ing the road may roflact tral-
flcncias diroctly Inlo the
Intaricr of Ihe bullding,

4.9 Nolas Impacta can bo reduced by
uss of single atory houaes,
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R T

48

In¢craased imass

Uso of airspaco

incrensed width of
alispaco

Wido apacing botwoon
sluds

Staggored studs

Usa of roalliont
attachmonts



Lowor sound altenuation Highar seund attenusation

Diasimilar panels

ARV IV A AR LA AL AT T VLR LA AT WA B LA W Ve

Sound absor'blng blankot
in alrspace

AR VR T AW AVTIVUARALAVMALATAA AN

nnnnad

AT IR AR AL

AVI ALY

><]

Woell scalod
cracks and adges

47



Sound Iransmission can be reduced by
attaching each stud to only ons panel
and alternating between lhe two panals,
Use resilient materials to hold the studs
and pangls together.

Nails severely reduce the wall's abllity to
reduce nolse. Rasillant layers such as
fiber board and glass fiber board, resil-
lent cllps, and semi-reslllent attach-
ments are relatively inexpensive, simple
to Insert, and can raisa the STC rating
from 2-5dB.1

Use dissImilar leaves,

If the leaves ara made of differant mate-
rials and/or thicknesses, the sound re-
ductlon qualltias of the wall are Im-
proved,?

Add acoustical blankets,

Also known as isclation blankets, these
can increase sound attenuation when
placed in the alrspace, Made from sound
absorblng materials such as minaral or
rock wool, flberglass, hair felt or wood
fibers, these can attenuate noise as
much as 10 dB3 They are malnty effactive
in relatively lightwelght construction.
Seal cracks and edges,

It tha sound Insulation of a high perior-
mance wall |s ever to be realized, the wall
must be well sealed at \he parlmeter,
Small holes and cracks can be devasial-
ing to the insulation of a wall. A one-Inch
square hole or a 1/18 Inch crack 16
lnc‘t‘ms long will reduce a 50 STC wall lo
40

Figure 4,13 shows a sampie of wall
types ranging from the lowest to the
highest sound insulation valuas. The
cost of theso walls in doliars per square
faot is given for comparlson of cost
effectiveness.b

B) Windows  Sound enters a building

Vibid, p. 172,
2ipid, p, 162
3Doel|o. p. 20.

Aunlied States Gypsum, Sound
Contrai Canstru tion; Principles and

through Its acoustically waakest points,
and windows are one of the weakest
parts of a wall. Ap open or weak window
will severely negate the effect of a vary
strong wall. Whenever windows are
floing 10 be a part of the building design,
they should ba glven acoustlcal consider-
atlon. Figure 4.14 illustrates the alfects
of windows on the sound transmission of
walls. For exampie, if a walt with an STC
rating of 45 contains a window with an
STCrating of 26 covering only 20% of its
area, the overall STC of the composite
partition will be 33, a raduction of 12 d8.

The following is a dlscussion of fech-
nigues that can be used to reduce noisa
In a building by means of its windows.
These technlgues range fram a blocking
of the principal paths of nolse entry to
a blocking of the most Indirect paths,

Close windows The first step in reducing
unwanted sound Is to close and seal the
windows, The greatest amount of sound
insulation can be achieved If windows are
permanently sealed, However, openable
acoustical windows have been devaloped
which are faltly effective in reduclng
sound.8 Whether or not the sealing Is
permanent, keeping windows closed
necassitates the installation of an alr~
conditioning system. The air condition!
Ing system may in additlon provide same
masking of nolse. (MasklIng is discussed
below). If windows must be opanabte,
special seals are available which aliow
windows to be opened, 7

Reduce window size The smaller the
windows, the greater the transmisslon
loss of the total partition of which the
window Is a parl. Reducing the window
size Is a technlque that is used because

Patlarmance {Chicago, 1972,

p. 68,

Scasts taken from National Con-
struction Estimator, 1970-1, 181h
Editlon, Craflsman Book
Company {Los Angeles, 1970,
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{a) il precludes the cost of expensive
acoustical windows, and (b) i saves
monoy by cutiing down {he use of glass,
The problems with this technlque are
(a) It Is not every effactive in reducing
noise; e.g,, reducing the proportion of
window to wall size from 50% to 20% re-
duces naise by only 3 declbals; and {b)
many building codes require a minimum
window towall siza ratio,

Increase glass thickness if ordinary
windows are |nsufficient in reducing
nolse impacts in spite of sealing tech-
niques, then thicker glass can be In-
stalled. In addltion, this glass can he
laminated with a tough transparent
plastic which is both noise and shatter
resistant, Glass reduces nolse by the
mass principle; that is, the thicker the
glass, the more noise raslstant It wlil ba,
A ‘'a-inch thick glass has a maximum
STC rating of 35 dB compared to a 25 dB
rating for ordinary 3/18inch glass,
However, glass thicknessss are only
practlcal up o a certain point, when STC
increases become loo insignificant to
Justify the cost. For example, a ¥ inch
thick glass can have an 87TC of 35; In-
creasing the thickness to % Inch only
ralses the STC to 37. Howevar, a doubla
glass acoustlcal window consisting of
twa 3/16 inch thick panes separated by an
airspace will have an STC of 51 and can
cost Jess than either solid window,

In addltlon to thicknass, proper sealing is
cruclal to the success of the window, To
preavant sound leaks, single windows can
be mounted In resillent material such as
rubbar, cark, or felt,

install Doubla-Glazed Windows Double-
glazed windows are palrad panes sepa-

8U.8, peparimani of Haurlng and
Urban Dovelopment, A Study of
Techniques ta incroase the Sound
Insutation of Buliding Etements,
Raper No, WR 73-5, Washinglan,
D.C., June 1973,



7" Concrate Wall
STC = &2
cost = 1,97/1t2

Commeon Stud Wall
STC = 35
cost = B7/ft2

]  Staggered Stud Wall
STC = 39
cost = 1,12/112

| Dauble Brick Wall
3 5TC = 53
cost = 2.80/1t2

4" Brick Wall
ETC =40
cost = 2,00/ft2

= Staggored Stud Wall
with Absorbient Blanket
STC = 43

cost = 1,25/ft2

12" Brick Wall
STC = 54
cost = 4,25/ft2

9" Brick Wall
8TC = 52
cost = 2,52/ft2

L

Il
i
i

4,13 Wall Typas with STC Rating and

7 Loa Angeles Dopaitment of Air- Appraoximato Cost

ports, Guide ta the Soundprooling of
Exisling Homes Against Exterior
Naiso, Ropart No, WCH 70-2,
March 1870, pp, 8-11, 22-30. In
thlg tepory, the tupction and pur-
fermonce of a number of oparabla
od, 49



rated by an alrspace or hung In a special
frame, Generally, the performance of the
double-glazed window may he increased
with:

(a) Increased alrspace width

(b) Increased glass thickness

(c) proper use of seallngs

(d)slightly dissimilar thicknesses of the
panes

(e} slightly non-perallel panes

In genaral the airspace belwssn Ihe
panes should not be less than 2-4 jnches
if an STC above 40 Is desired, If this Is
not possible, a heavy single-glazed win-
dow can be used. The use of slightly non-
parallel panes Is a technlque smployed
whan extremaly high sound insulation [s
requifed, such as In control rooms of
television studlos,

The thickness of double-glazed panes
may vary from1/8 10174 inch or more per
pane. Although thickness is Important,
the factors which most dstermine the
noise rasistance of the windaw s the use
of sealant and the width of the alrspace,

As In the case of all windows, proper
sealing is extremely Important. To
achleve an STC above 43, double-glazed
windows shouid be sealed permanently,
If the windows must be opanable, there
are available special frames and sealers
tor openable windows which aliow a
maxlmum STC of 43,1

Permanently sealad double-glazed win-
dows often require an alr prossure con-
tral system to maintain a constant alr
presaure and minimal moistura in the air-
space. Without this system, the panes
may deftect, and, In extramely savera
cases, pop out of the frames.

o,

p.&. Blshop and P.W. Hlrtle,
"Noira an the Sound Transm/s-
alon Losgs of Residentlal-Typo
Windows and Doora,™ Journal of
the Acaustical Sociely of America,
42:4 (1988).

To further insure Isolatlon of nolss ba-
tween double-glazed panes, the panes
could be of differant thicknesses, dif-
ferant weights, and siightly non-paraita)
to each other, This prevents acoustical
coupling and rasonance of sound waves.

C)Daors  Acoustically, doors are aven

weaker than windows, and more difficult
to treat. Any door will reduce the insula-
tion value of the surrounding wall, The
common, hollow core door has an §TC
rating of 17 dB, Taking up about 20% of
the wall, this door will reduce a 48 STC
wall to 24 STC, To strengthen a door
agalnsi nolse, lhe hollow care door can
be replaced by & heavier solld core door
that Is welt sealed? and is relatively Inex-
pensive, A solld core doar with vinyi 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 | gasketed
stops or drop bar threshold closers ars
Installed at the bottom sdge of the door,
{See Flgure 4.15)

The alternative solution 1o daors is to
eliminale tham whenever possible from
the severaly Impacted walls and place
them In more shlelded walis,

D} Cellings Acoustical treatment of cellings

Is not usually necessary unless tho noise
I extremely savere or the nolse source Is
passing over the building. The ordinary
piaster ceiling should provide adequale
sound Insulation except In oxtremasly
severa cases. An acoustically weak
celling which is likely to tequire treat-
ment is the beamed celllng,% Beamed
cellings may be modified by the addition
of a layer of llberglass or soma other

3U.S, Gypaum, Sound Comtrot, , .,
100,

p.

4fbld.. p.15,
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nolse resistent material, Suspendad cell-
ings are the most effactive noise re-
ducers but they ara also the mosl ex-
panslve,

E)Floors In the case of hlghway nolse,

floors would only require acoustical
traatment if the highway ware passing
under tha bullding. In this case, flooring
would have lo provide protaction agalnst
structural vibrations as well as alrborne
sound,

Two ways to Insulate a Hoor fram noise
are to Install a solid concrate slab at least
6 Inches thick or Install a floating floor,
In general, the floating floor givas the
oreatest amount of sound and vibration
Insutation; however, it Is extremely ax-
pensive. Basically, a floating floor con-
sists of a wood or concrete slab placed
over the structural slab, but separatad by
aresllient material. The resilient materiat
Isolates the surface slab from the struc-
tural slab and the surrounding walis,

F)interlor Design  Owerall interlor hoise

levels can be reduced by the extensive
use of thick, heavy carpeting, drapes,
wall hangings, and acoustical celling
tlles. Thesa materials absorb sound.
They cannot prevent noise from coming
through the walls, but they can teduce
overall sound lavels by reducing sound
roverberations,

G)Masking Another way of coping with

noise s to drown It out with background
nolss. This tachnique [s known as mask-
Ing. It can be vary etfectiva In reducing
nolse fluctuations which are often the
most annoylng aspects of nolse, Maak-
Ing can be produced by alr conditioning
and heating systems, soft musle, orelec-



100

Wt

STC of well- STG of door, window, or opening

4
3
2 Gaskotod door stop
1
1 2 3 35 10 20 do 50 100 _
Doclbols to ba sublracled 1rom STC of walk 1o
obtaln efinciive TG of comnposliie barrlar,
nooa

Drop bar throahold closer

4,14 Groph tef calculating §TC of com- 4,18 Increasod sound insulation
poslts barriora, - can ba achlovad with gaaketod
door alops or drop bar throshold
cicaara,
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tronlc devices,

4.4 Barrlars

A noise barrler Is an obstacle placed be-
tween a noise source and a receliver
which interrupts the path of the nolse.
They can be made out of many dliferent
substances;

a) sioping mounds of earth, called barms

b} walls and fances made of varlous mate-
rials including concrete, wood, metal,
plastlc, and stucco

¢) reglons of dense plantings of shrubs and
trees

d) combinatlens of the above techniques

The choice of a particular alternative de-
pends upon considerations of space,
cosi, safely and aesthetics, as well as
the desired level of sound raduction, The
effecliveness of the barrler Is depandsnt
on the maas and height of the barrler,
and |ls distance from the nolse source
and the recelver. To be effective a barrler
must block the “line of sight” bstwean
the highest point of a nolse source, suth
as a {ruck's exhaust stack, and the high-
ast part of the raceiver. This Is [lustrated
In Figure 4,18,

To be mosi affective, a barrler must be
Jong and continuous to prevent sounds
from passing around the ands. It must
also be solld, with few, if any, holes,
cracks or apenings. It must aiso be
strong and flexible enough to withstand
wind pressure,

Safely is anothar Imporiant consldera-
tlon in batrrler construction. These may
Include such raquirements as slops, the
distance from the roadway, the use of a
guard rafl, and discontinuation of bar-
riers at Intersections.

1Reftaction of noise from ane side
ol tha hiphway 1o another can In-
crease sound lovels by JdBA,
Scholes, Salvldge, and Sargent,
“Barriars and Trattlc Nalse
Ponks," Applied Acoustics, 5:3
{uly 1972y p. 217.

Aasslhetic design Is also important, A
barrler constructed without regard for
aesthetic consliderations could sasily ba
an eyesore. A well designed berm or
fence can aesthetically improve an area
fram viewpolnts of both the motoriat and
the users of nearby land.

A)Earth Berms - An earth berm, a long
mound of earth running parailel to the
highway, is one of the most frequently
used barlers. Figura 4,17 shows a cross-
sectlon of a berm.

Berms can range from five to fifty feet In
height, The higher the berm, the mors
land Is required for s constructlon, Be-
cause of the amount of land required, a
berm is not always the most practical
solution to highway nolse. Dlfferent
techniques must be applied In urban as
distinct from rural settings.

A barm can provide nolse attenuation of
up to 15 dBA It 1t Is severat feet higher
than the "line of sight” betwesn the nofse
source and the recelver, This s compar-
able to the noise reduction of varlous
walls and fences which are used as bar-
riers. However, earth barms possess an
added advantage: Instead of reflscting
noise from one side of the highway to
another, as walls do,1 and thus Increas-
Ing the nolse heard on the opposlte side,
they deflect sound upwards, Figure 4.18
illustrates this phenomenon,

The cost of building a berm varles wlith
the area of the country and the nature of
the projact, In Callfarnla, the state-wide
average for bullding a berm is about $1
per cubic yard whern the earth is at the
site.2

2This estimale was provided by the
Caiifornia Highway Department,

Yibta,

Acalitarnia Divislon of Highways,
Highway Noisa Conlrol, A Valug 52
Engineering Study, {October 1872).

In planning a berm, one must [nciude
seeding and planting In figuring cost.
Also to be Included are land costs and
malntanance in relatien toeroslon, draln-
age, showplowlng, mowing, and perhaps
future seeding. It costs approximately
31,000 per acre per year to malntaln a
barm which Is accessibie to maintenance
equipmant.3

B)Walis and Fences as Barrlars In addltion

to the more usual function of keeping
people, animals and vehicles from enter-
Ing the highway right of way at undesired
lacallons, a properly deslgned fence or
wall can also provide visual and acousti-
cal separalion between highway nolse
sources and adjacenl land areas, This
mathod can reduce nolse as much as 15
dBad

The vartical construsction and minimal
width of walls and fences makes installa-
tion possible whan space is severely
limited, This [s especlally Important
when land costs are high, and where
bulidings are already adjacent to lha
highway, The advantages and disadvan-
tages of wall and fence barrlers are sum-
marized in Flgure 4,19,

The number of design variations for fence
and wall barriers is virtually unlimited.

Acoustically, any solld comlnuous struc-
ture will suffice, provided that it is high
enough, and provided thal the barrler is
of adequate mass and density.

The cost of a fence or wall type barrler
can vary canslderably according to the
type of construction, the materia! used,
local availabillty of materlals and sklils,
and the barrler's dimenslons. Not all



4.18 To bo allactive, & barrler muat
block tha “line of alght’* hetweon
tha highest poini of a noina aource
and the highest parl of a recaiver,

4,17 Crosa secllon of a berm
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C)Plantings

types of bartlers are sulted for all cli-
mates, and local conditions may cause
significant dlfferences in the malnte-
nance cost of the varlous harrler types,
The cost questions must be evaluated on
alocal basis,

Some of the Iraquently used materials for
fence and wall consiruction are masonry,
precast concrete, and wood,

Masonry noise barriats can be made of
concrete blocks, brick or stone., A con-
crete block barrler might range in cost
from $10 a linear foot for a 6-ft, high wall,
10 $75 a linear foot for a 12-f1, high wall.
This latter figurs Includes a safety rall-
Ing. In general, a concrete block wall
wauld cost 550 to $80 a linear fool.? To
alleviale the monotony of a long run of
wall, pllasters can be used: a 20 f1, high
concrate wall with gllaslara might cost
$300 per linear foot.2 Brick and stone are
extramely expensive and shoyld only be
used for speclal aesthetlc considera-
tlons,3

Pracast concrate paneis otfer opportuni-
ties for cost reduction. A 13 4" high wall
In Falrfleld, Californla consiructed of
pre-cast concrete panels cost only $29.50
per linear foot,

Wood nolse barrlors are another posaibil-
ity, They land to be less expensive than
other methods but are not as durable, An
eatimated cost fora g' high §/8" plywood
tence is $5.00 per linear foot.4

Plants absorb and scatter
sound waves. Howaver, the elfactiveness
of irees, shrubs, and other plantings as
nolss reducers is the subjact of some

1 Figure provided by an offigial ot
the Calltarnia Highway Uapari«
mant, .

2Representative cosi estimatos of
materlate and tabor of construc.
Honbul excluding real estaje
acqulaltion; privata

A P L

debate, Some concluslons can, however,
be drawn:

# Plantings In a buHer strip, high, dense,

and thlek anough to be visually opaque,
will provide mora attenuation than that
provided by the mere dlalanca which tha
buffer strip represents. A reduction of
3-5 dBA per 100 leet can bs axpected,
Shubs or other ground cover ara necese-
sary In this respect to provide the ra-
quired density near tha ground,

The princlpal effect of plantings is psy-
chological. By removing the nolse sourca
from viaw, plantings can reduce human
annoyance to noise, The fact that people
cannot see the highway can raduce thair
awareness of it, even though the nolse
remains,

® Tlme must be allowed for trees and

sfirubs to attain thair desired height,

® Because thay lose their lsaves, decidu-

ous traes do not pravide year-round nolse
protection,

In general, plantings by themselves do
not provide much sound attenvation. It Is
more effactive, therefors, to use plant-
Ings In conjunction with other noise re-
duetion techniques and for aesthetic
anhancement.

The cost of plantings varies with the
species salected, the sectlon of the
country, the climate, and the width of the
bulter strip, For decldvous Irees and
evergreens, costs range from $10 to $50
linear foot, The width of such a strip
would be appraximately 40 feet for daci-
duous trees and 20 feet for evergreens,
Planling shrubs batwesn the trees so ag
to form a dense ground cover would
double the price.

2calitarnia Bivision of Highways,
Highway Noisa Control, Valus Bn-
gineering Study, {Qctober 1872),
2. 33

Acalilornta Blvislon of Highways,
Highway Noisa Control, Valya En- 54

D)Combinations of Varlous Barrior Doalgns

Often, the most economical, acousticaily
acceptable, and aesthetically pleasing
barrler is some combination of the barrier
types previously discussed,

For example, the Milwaukee County
Expressway and Transportation Commis-
slon feels that bartiers constructed of
pre-cast concrete on top of an sarth berm
provide maximum baneflt for the cost.5
They estimate that such a combination
costs $51 per lnear foot.

In addition to cost advantages, an earth
berm wlith a barrier wall on top of it pog-
sesses sevaral other advantages over
both a wallor a berm alone: 1) It fa more
visually pleasing than a wall of equivalant
height; 2) the berm portion of this com-
bination is less dangerous for a motorist
leaving the roadway; 3) the non-vertical
construction of the berm does not reflagt
noise back to the oppoasite side of the
highway the way a wali dows; 4) the
combinatlon requires less Jand than
would be required for a berm of equlva-
lent height and alepe; and 5) the wali
provides a fencing function not praovided
by a berm,

Another combination to bs conaidered ls
that of plantings in combination with a
barrier. Not only do plantings and ground
caver provide some additional noise al-
tenuation, but they also increase visual
appeal.

4.5 Conclusion

Figure 4,19 provides a summaty of the
physleal techniques whieh can be used
by designers, buliders, and developars to
reduce hlghway noise Impacts, Some

fineering Study, {Octaber 1 872}
p. 48,

3 Milwaukee County Exprassway
and Transportation Commlsslon,
Noise Impacit Study of the Alrpart
Spur, Y, N: Technical Report,
{March 1973}, pp, 7-21,



R

conclusions follow which may be ussful
in getting tham Implamented,

As is indicated by the chart below, five
factors which must be conaldered In tha
selection of nolse reduction measures in-
¢lude the following:

1) Nolso reduction deslred

2] Situation whaore the physical technique

would be most effective
3) Cost
4} Relevant administrative tachniques
6) Aasthetics

Nolse Reduction Tha physlcal tech-
niquea discuased vary in their nolse re-
duction capabilities. For eaxample, the
affectiveness of the less expensive tech-
niques, such as sile planning and
acoustical archltectural design, Is limlited
to siluaticns whera there is some dis-
tance between the buildings and the
noise source. f tha nolse source is
naarby and significant noisa raduction Is
desirad regardiess of the expense, then
more expansive measuras, such as
acoustical soundproofing and barrler
construction, may be ngcassary.

Sluation whora a tashnlque [s most pp-
plicablo The applicability of a technlgue
is determined by the population doensity
of an araa and the point in the develop-
ment process at which the technlque is
to ba used, l.&,, Its timing, In a densely
populated area, site planning (perhaps In
conjunctien with construction of a berm
and a ragion of plantings) can often solve
the nolse problem. In a high density araa
whate land is scarce and expensive, a
better allernative would be barrier con-
structlon and acoustical soundproofing
of the bulldings.

4,18 Wall barriars may refleci aound
tram one alde of the highway to

the other,
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Physlcal Tachnique

Acoustleal §lle Planning

Acouslical Architectural Besign

Acouslica) Construction

Barrlors

Eatth Barma

Walls and Fences

Planings

Camblinations

4,18 Suinmary of Physical Technlguss
{o Reduco Nolae Impacts

LN i b dad ke e e o s e .

Polsnila) Effectivensss

Goed-axcailant: dopands on size of ot and natural
tarrain

Falr

Excellent for Interior, poor for exterlor

Fair-oxcollent, depands on helght and mass

Guod-excellont

Foor-oxcallent, deponds on height and mass

Foor

Good-excoliant

Slluailons Whore Masi Etfactive

Balore buiiding conslruction, befora aubdlvision
dovelopment

Beforebullding construction

During building construction best, Mora costly
afier conslruction

Varles wilhiype of barrior

Best during road construction when earth is avali-
able. Castly after road construciion, tmpraziical In
densely poputated areas where land is scarcea.

Any tima

Aller road construction
After bullding construction

Depends an particular comblnallon
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Cost

Ralovant Adminisirative Technigue

Comments

Low, only cosls aro fees of pcoustlcsl cansullant
and skla plannar

Low; only cosi |s Ihal of acousticol congultant

Varies with amount of nolse roduction dosired but
genarally high, espsclally alter conatruction

Moderale-hlgh: virles with type ol barrier, see
below.

Moderate-high: dapands on availabllity of earth
Low-high: dapends on height and thickness

Mederate-high: depends on size of butfer strip

Meoderale-high: depends on type banlers used,

2Zonlng, suhdlvlaion rules, bullding code

Bullding code*
Haoalth coda

Bullding code*
Health coda

Zoning, subdivision rules, health code

Fairly Inexpenalvo but requirea space which may ba
unavallable, Has limited sound reduction, Paslive
paoslhellc Impacts.

Low cost but limlod efectivaness

Moai eliective naise reduciion lor Interiorg, but very
coslly, Nolo ihal exteslor nalse levels are not
reduced. Indivldual components (acoustical walls,
windows, collings, deors) must he used topether to
haelloctive,

Hlgh nolso roduction and potentially law cost,
Achlaves extarlor nolse roduction, Can have adverse
aestheilcimpacis.

Good nolse raduction propertlas and assthelic
appoal, bul requires space and requiraa malnte-
nance

Requiras lit)le spaco and no malnlenance, bul may
ba pasihmically unappealing and can railecl noise
1o othar aldo of road.

Paor naise reductlon but often necessary for
aesihclic appeal, Bost used ih comblnatlon with
ather fachniquas

Paotentially high neise reductlon and austhaetic
appoal,

*Administratlve tazhniquas which can achiove any phyaical tachnique arg healih codes, occupany pormil proceduros,

architoctural review boardas, and municlpal design sosvices,
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The timing of a technlque also deter-
mines whather or not it is applicable.
There are thrae pointa at which physical
noise raduction measures can be used: in
the planning phase; during bullding con-
struction; and after construction. Tech-
niques applicable durlng the planning
phase include acoustical site planning
and acoustical archltectural design.
During the constructlon phase, those
techniquas most appilcable for highways
are berma and barrlers, since bullding
materlals are avallable at the site; and
during bullding construction the most
appropriate measure |s acoustical sound-
proofing, It 1s possible to undertaks
nolse reduction measures after consiruc-
tion, but costs are much higher,

Cast Cost iz a very important considera-
tion In the selection of a physical noise
reduction technique, Generally, cost Is
datermined by the amount of nolso re-
duction desired and whether the nolse
maeasura s a preveniailve or amellorative
one,

The most etfective noise reduction mea-
sures are often the most expensive,
These Include barrler tonstruction and
acoustical soundproofing. However, Il
actlon s taken a3 a praventative measure
In the planning stape, there is aften no
need for the more sxpensive tachnlgues.

Relavant administrative {ochniqueas Al
these physical techniques depend upon
administrative actlons for Implemenia-
tion. It I8 possible that physical mea-
sures to reduce nolse would be taken
without local government action, but
since they Involve extra éxpensa, It Is un-
fIkely that they would be adopted on any

i a4 b om0t ot R L

signiflcant scale. Many administrative
means exist to achieve sach physical
noisa raduction technlque, For example,
a nolse impacted area can be zoned to
speclfy delalls of devalopment design or
construction. In such an area, bulfer
strips {scoustical site planning}, acoust-
Ical arrangement of {Iving spaces (acoust-
ical archltestural design), building In-
sulation (acoustlcal construction tech-
niques), and barrler constructlon could
be required. Similar requirements could
ba Included in the subdlvision laws.
Bullding and health codes, enforced by
withholding an occupaney permlit, are ef-
fectlve ways tfo bring about acoustical
soundproofing, As explained in the sec-
tion on Bullding Codes, particular
acoustlcal construction materlals ean be
required or gpecific performance stan-
dards establlshed.

Aesthotics Aesthetic and quallly of life
considerations are anolher Important
area of concern. They depend largaly on
local praferences and climate, and
opinions of what is aesthetically pleasing
will vary among communlties,

Whatever the assthetic judgamant, aes-
thetic conaiderations must be incorpo-
rated into the planning and construction
procegs to insure that the solution which
results Is not offensive to the community.
This can save & graat deal of time and
money Inthe long run,

Finally, It should be stressed that no
single technique or combination of tech-
nigues Is best far all situations, and that
lechnique which is best will depand ¢n
the nature of the project. The factors
which are discussed above (i.e., nolse
reduction, cost, applicabllily, and aes-
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theties} must be balanced agalnst each
other to determine which technique or
combination of techniques will be moat
affective in a given situation,



5 How To Implement a
Noise Compatihle
Land Use Control
Program

e M et e A e e e

This sectlon is intended to help local
government officlals actually institute a
noise compatibllity land use control pro-
gram which would use one or more of the
acdminlstrative techniques discussed In
Sectlon 3 to bring about chosen physical
methods discussed in Section 4, Accord-
Ingly, this secllon |s divided into three
parts;

1)An outline of two strategles that can be
followed, based on tha urgency of tha
situation,

2}A discusslon of some ol the problems
that may be faced In Implementing a
noise compatlbllity land use control
program,

3)A collection of sources of further in-
formation,

5.1 Stagesof

Implomontation

The actual effort necessary to determine
and implement a nolse cempatibility con-
trol program for a speclflc community
involves analysis of the varlous possible
physical and administrative techniques
In order to choose the comblnations that
will best sult the tocal sluation. This
work can be done by an elected offlclal,

59

by a membaer of the munlcipal staff or by
a citizen commitiee appoiated spacif-
jcally for thls reason. The amount of
analysls and the type of action taken In
this effort Is dictated primarlly by the
urgenay of the community's potential
noise Incompatibllity problem:

1)Immediate stopgap rasponse IS neces-
sary In situations where development of
incompatible land vses Is underway or Is
contemplated In the near future. Under
this strategy a community quickly Insti-
tutes regulations which tend to temporar-
ily prevent Incompatible development,
This is done as a holdIng action to give
the community time to conslder and
adopt a more permanent nolse control
program. Immedlate stopgap reaponse is
not an ideal stratagy, but It may be the
only option open to a communlty.

® Stopgap procedures which are legal in

some statesinclude:

® Zoning all undeveloped land for agricul-

{ural use

® Zoning all land ad]acent to the highway

tor Industrial use

Institution of a moratorium on all con-
struction until a master plan or new zon-
ing or other regulations can be formu-
lated and adopted

o8 Passing sitrict zoning, subdlvision, or

building codes which might discourage
development,

2)Normal administrative implementation Is
tha strategy that most communities will
probably follow, it allows for orderly
analysis of the potential Incompatlbllity
problams, the available physical solu-
tions, and the possibla administrative
lechniques. Analysis can be made to
determine which combination of lech-



nlques can bast solve the community's
noisa compatibility problems al a reason-
able cost,

Anather dimeansion cap be added 1o the
adminlstratlve process by the inclusion
of master planning, Master planning pro-
vides the Imporlant advantage of con-
sidering the various nolse compatibllity
control options as part of & larger set of
community goals and plans. As such,
master planning can Identify and avold
situatlons where certaln noise compati-
bllity control measures would confilct
with other community goals.

In its master plan, a communlity or re-
gional planning agency can guido the de-
vaiopment of the town or region to mini-
mize noise impacts. For example, It can
recommend that indusirlal and commer-
cial uses and open space recreaflonal
areas be located along highways, and
residential areas be placed in quleter
zones. Linear parks along a highway can
provide neaded open space for the com-
munity and natural beauty for the pass-
Ing motarist. They can also provide a
good use for land which Is too nolsy lor
residentlal development, An example of
an affective use of linear parks with play-
grounds, biking and hlking tralls, and
ponds is shown In Flgure 5.1,

Master planning does have some signifl-
cant drawbacks which make it linpracti-
cal to implement in all communities.

Because it Is an expansive process, It
shouid not be undertaken solely to pro-
mote nolae compatible development, but
should apply ta all aspects of the com-
munity's land use policies and objectives,

© |t|sa long process Inappropriate in situa-

tlons whera the davelopment of incom-
patible land uses Is immlneant,

# A master plan has no power of enforce-

ment and Is irequently ignored during
subsequent munlicipal decision-making
sltuations. Thus the recommendations of
tha master plan may never coma to exist.
And no matter how well the munlcipal
future is plannad a master plan Is worth-
less if it is not implemented.

Incluslon of nalse compatibility land use
control considerations Into any local
master pfanning effort Is most desirable,
It Is not, however, adequate unless the
adminisirative controls necessary to Im-
plement the master plan are adopled and
Immedlate noise Incompatibliities are
deall with,

A strategy of normal administrative Im-
plementation can be divided into five
major phases:

a) Prablem identlilcation

b} Examination and selection aof administra-
tive technlques sulted to the locallty

¢} Study of lagal status

d)Seck state legislative changss where
necessary

&) Implemaentatlon

Timing |s cruclal in this strategy. Saveral
of the most desirable physical solutions,
such as buiter strips, acoustlcal slte de-
sign, and acoustical construction meth-
ods, become impractical or Impossihle
once [hcompatible land uses have been
located near highway noise sources.
Also, many of the administrailve tech-
nigues such as zening are not appllcable
once devolopment has started or has
reached the advanced planning stage.
Thus, it is mos! important for a commun-
ity to bagin its noise compatible land use
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ennlrol program well befers the potontial
incompatibilitles exist,

Identitly the Problem Existing and poten-
tial nolse Incompatibllities can be Iden-
tilled by determination of both nolse
levals and potentlal land uses In noise
impacted areas. Uaually this can be done
without employlng an acoustical con-
sultant, and ofien the larger and better
stafled loeallties may wish to have their
own measurlng equlpment, Nolse levels
often can be delermined from state high-
way department data, If some technicai
skl is avallable within the municlpal
staff, the noise predictors listed Iater In
ihls section will be helplut,

The master planning process can provide
assistance at this paint by providing an
Inventory of existing and potential tand
uses in noise impacted areas and by da-
finlng nolse compatibility goals for the
community, Typlcally these goals wlii be
based both on ideal compatibllity stan-
dards and on realistic practical (fmita-
tlens Imposed by the local condltions,
Hence, the earller the planning process Is
staried, the less restrictive these limita-
tlons will be,

Examination and Solection of Adminis-
trntive Tochniquaes Suiled to the Locality
The exlsting local administrative struc-
ture should be studied to see which of
the administrative techniques listed In
Sectien 3 of this manval are presantly
possible. if an exlsting adminlstrative
structure exists capabie, with minor
changs, of implementing the most deslr-
abla physical solutions, the Implamenta-
tion process becomes relatlvely easy, For
example, If the community is experlanc-
ing rapid growth and developers are
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5.4 Linear parks along a highway can
pravige napged opan space for the
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anxious to bulld, the town's subdivision
fules and regulations could he rewritten
te incorparate naise reduction considera-
tions, and building permlts could be
made contingent upon strict compliance.

Study of Lognl Status |f axisting admin-
latrative structures are nat capable of im-
plementing the mos! deslrable physical
solutions, the next step would be to de-
termine what administratlve mechanisms
could be set up under the state's laws,

For example, a community might ba able
under state law (0 assess undeveloped
land at a low value, thus providing a {l-
nanclal incentlve. Or, a community might
decide to adopt zoning or subdivision
control to implement nolse compatibllity
control. If the necessary atministrative
procedures are not permitted by state
anabling acts, presaure can be applled to
ravise the stata legisiation.

Implemantation if an acceptable new ad-
minlstrative technique can be adopted
capable of Implementing noise compatl-
bility contrat programs, the Implamenta-
tlon process now bscomes relatlvely
easy. What is nesded, however, is con-
stant re-evatuation of the nolss campatl-
tility goals and possibly the master plan.,

Problams of
Implementation

The problems posed by the introduction
of incompatible land uses to areas near
existing nolse sources—nhlghway or
otherwise—are significant In terms of
aconomics, health, and quatity of life,
The solutions available are many, aspe-
cially before any land davelopment has
taken place, It would seem that this com.
binatien of signilicant potentla) prob-

tems and readily available solutions is a
clear indicator that the goals of the
manual will be achieved rapidly in al
parts of the country,

However this may not be the case: The
obstacles to the Implementation of this
manual are many and must be overcome
if nolse-compatible land use develop-
ment Is to be possible. They Include:

s public apathy

« limitatlons under state laws

= financial cost to the municlpal govern-
ment

snegative physical and aesthetic side
elfects

» opposition with private Interests

« confllcts with local traditlon

Publlc Apathy It is an unfortunate fact
that little public awareness ol noise in-
compatibilly exists, The rasulting
apathy makes it diffieult for officials to
implemant nolse compatibility programs,
sgpecially when high municlpal costs or
extenslve restrictions are Involved, The
term “nolse polfution" Is a relative now-
comer to popular envirohmantal jargon,
having got 8 much slower start than air
and water pollution, It Is now bacoming
Increasingly mere the sublect of public
altention, Parhaps this increasing public
awareness will soon overcome existing
apathy. Untll then, local officlals can
make offorts through the press or
through citlzens' groups to Inform tha
public of the significant Hnonclal and
social costs of noilse incompatibliity.

Legal Limitations Legal limitations exist
on powors of local governments to
restrict and regulate land use control,
The powers granted by state anabling
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acts vary greatly from slate to state, Such
things as occupancy permits, requlred
énvironmental Impact statements, and
incentive tax assessments are not legal
in all states, This obstacle can only ba
overcoma by action in the varlous state
leglslatures,

Cost The adbption and anforcement of
any regulation or restriction will entall
administrative costs, This ean Include
legal costs and court ordered paymaents if
lawsuits result from Improper adminis-
tralion of ragulatlons. Finally, the costs
of munlcipal land purchase can be signl-
ficant,

A careful cholce of administrative nolse
compatibliity control techniques can
minimize these costs. Often a combina-
tion of tachnlques Is less axpenslve than
a single technigue. For example, a pollcy
of zoning restrictions combined with
municipal purchase of only the most
threalened land is far less costly than a
policy of massive municipal purchase,
Likewlse, the cosla of admintstering and
enforeing a health code noise regulation
could be lessened if the community also
had an architectural review board which
inspired builders to voluntarlly construct
nolse compatible dwellings,

Nogative Side Etfocts While some nolse
Impact reduelion techniquas, such as
linear parks in a huffer 20ne, are aestheti-
cally pleasing, othar techniques, such as
high barrier walls, can bs ayesores, Like-
wige, the sealed environment within an
acoustically insulated house, or the en-
clave sffect croated by extansive barrier
walls can be quite dlapleasing to the
residents, All of these negative phyaical
effects can by overcoma in many In-
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stances If planning for a nolse compatl-
hility contrel program is begun early
ancugh to allow a wide varlaty of physl-
cal techniques and if the adminlstrative
structure is such that a choice can be
made between the various physlcal tech-
niques, However, in sltuations whare
there is an inflaxlble administrative sys-
temn or extensive existing development,
the limited cholce of physlcal technlques
will make socme negative side effects
unavoldable,

Private Interastas Mast nolse compatibil-
[ty conirel programs Inaevitably restrict
the options avallable to bullders, devel-
opers, and owners of land near a high-
way, As such, these people will have a
natural opposition to the program and
may oxer prassure against [ts adoption,
This opposltion can be neutralized by
seeing that the rastrictions are limited to
only thosa that are necessary, offering
practical alternatives such as cluster de-
velopment, and by informing the public
of the relevant Issues thus enlisting
public support for the program.

Tradition Lastly, a nolse compatlbliity
land use control program may represent a
sharp break with established local tradi-
tion, Zoning, restrictlve codes, municipal
land purchase, and various physical tech-
niques all may be new concepis in acom-
munity. Such traditlons are often tena-
ciously held, and an extenslve public
iformation effort may be required to
break them. Usually, a clear knowledge
of all of the effects of a program will
feasen the public fears associatad with it.

Other Sourcoa of Information for addi-
tional informatlon on [ssuas of highway
noise cantrol, there are a number of use-
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ful sourras which provide comprehensive
information in the areas of acoustlcs, the
offacts of noise, nolse standards, pre-
diction techniques, impact reduction
technigues, and nolse control legislation,

The Fundamentals and Abatement of High-
way Tratfic Noisel is an excellent general
text on highway nolse providing baslc
technical informatlon on most of the
areas mentloned above, For a less tech-
nical, more general revlew of acoustlcs
and noise control, Noise2 by Rupert
Taylor Is highly recommanded, Two texts
which provide a comprehansive review of
findings on the effects of nolse are Noise
as a Public Health Hazard - Proceedings of
the Confersnce,3 a publlcation of the
American Speach and Hearing Associa-
tion; and the Repor! to the President and
Congress on Nolse.4 Community NolseS
contains information on the community's
reaction {o nolse. A raview of studies to
determ|ne compatible nolse lavels is con-~
tained In Evaluating the Nolse of Transpor-
{ation; Proceedings of a Sympesium on
Acceptabliity Criteria for Transportation
Noise.B

For a review of Federal Nolse Standards,
see {(a) Tha Noise Control Act of 1972,7
(b) HUD Clrcular 1390.2, "Naise Abate-
ment and Control, Departmant Policy and
Implemantation Responsibillties and
Standards,"B and (¢} the FHWA Pollcy
and Procedursa  Memorandum 90-2;
*Nolse Standards and Procedures."S

Two highway nolse predictlon tech-
niques are described respectively In
(a) Manual for Highway Nolse Prediction,10
and (b} National Cooperative Highway
FResearch Program Raport #1117, Highway
Noise: A Deslgn Guide for Highway En-
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gineers. 11

Texis an physical technlques for nolse
impact reduction tend to concentrate on
specific techniques. A relativaly com-
prehensiva text on physical techniques is
Environmental Acoustics12 by Leslle T.
Doalle. This book contains acoustical
Information on site planning, architec-
tural design, and building construction.
The Handbook of Nolsa Controf13 also pro-
vides a somawhat comprehensive cover-
age of noise control lechniques, It Is
particularly useful for the article on
acoustlcal constructicn entitled “'Trans-
mission of Noise Through Walls and
Floors” by R.K. Cook and P, Chrzanow-
skl. Two Imporlant documents on
acoustical construction technlques are
Guide to the Soundproofing ol Existing
Homes Against Exterior Noise,14 and A
Study of Technigues lo Increase the Sound
Insulation of Building Etements. 15

Far extensive descriptions of various
types of nolse barriers, sea Highway Noise
Control: A Value Enginesring Study. 16 The
Fundamentals and Abatement of Highway
Trallic Noise described above also con-
talns ap Informative discussion on bar-
riers, For a comprehensive overviaw ol
the use of plants In deslgn and nolse
control, see Plants, Poopla, and Environ-
manial Quality. 17

Although it is not directed at nolse
cantrol, Cluster Zoning In Massachusetts18
contalns useful Iltustratiens of cluster
zoning technlques, some of which can be
used toraduce highway nolss Impacts,

Informative literature on administrative
technlques for local government noise
nompatible land use control Is scarce,



The most halpful Iherature for further
study in this area Is leglslatlon,

On the Federal lavel, the Natlonal Environ-
memtal Palicy Act of 196919 requires en-
vironmental Impact statements, which
include nolse impacts, for certain Fed-
eral profects, On the state level, local
governments should review their state
anabling acts that allow tha various
administrative techniques described In
Chapter 3. In addition, the State of Call-
tornia’s Environmental Quality Act20 pro-
vides an exampls of a state raquirement
for envlronmental Impact statements for
all public and private development,

Some local legislation which may be
useful as examples of nolse compatible
land usa control are the Developmant
Standards for the City of Cerritos, 21 and the
Health Code of Orange County,22 These
and others are dlscussed In more detail
In Chapter 3.
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Appendix A:
Case Studies
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The discussions of adminlstrative tech-
nigues and physlcal methods in earlier
sections of this manual emphaslzed tha
need to consider speclfic local condi-
tions in selecting an affective strategy for
reducing highway nolse Impacts, To
illustrate varlations In cammunity re-
quirements and to ovaluate some strat-
egles that have been or might prove lo be
effectlve, case studies of three communi-
ties’ efforts to control palse impacts were
carrled out as part of the preparation of
the manual, Within each communlty, a
parcel of undeveloped naise impacted
land was chosen for spocific focus, The
communitles selected —Somervlite, Mas-
sachusetts; Cerritos, Callfornia; and
Marshfleld-Pembroke, Massachusetls—
represent widely divergent population
densltles, communlity backgrounds and
goals, patitical environments, state laws,
and topographical characteristics, From
these case sludies, it can be seen how
these factors shape the noise reductlon
strategles chosen and thwit jelatlve
sSuCCasses,

Population density seems to be a major
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determinant of a community's strategy.
The low density of Marshfiald-Pembroke,
the medium density of Cerritos, and the
high density of Somervlile clearly'are re-
flected in the three respective chosen
stralegies of zonlng, barrier construstion
with residentlal sound insulation, and
site planning in an urban renawal situa-
tion, Although these three communitles
were not chosen on the basis of popula-
tion density, they clearly demonstrate
the effects of thls varlable,

The tocal political anvironment and com-
munity goals constitute another major
deterrninant of noise compatibllity con-
trol strategies. In Cerritos, a powerful
and capable local government, supported
by publie attitude, has been able to im-
plement [and use controls that would not
be possible in many other cornmunities,
Marshtleld and Pembroka, with the open
town meeting and part time munlclipal
officlals, provide an excallent example of
strong cltizen control over the policies
that the town officials can Implement,
The technique of zoning the potential
naise Impact area for Industrial uses only
may have o be reversed at a later date,
Any changes to this siralegy face the
posusibility of battles on the town meet-
Ing floor and all of the uncertaintlas that
the open town meeting provides. The
third case, Somervllle, is an example of
how local community and polltical pras-
sures have forced a change from a strat-
egy of urban Industrial zaning to that of
acoustically protected residential use,

The town's matutity also plays a role in
determining the land use strategies in-
volved. Incorporated in 1956, Cerritos is a
ralatively young town which is exparienc-
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Appondix A: Ing Intense prossures for development,
Cerrltos, Cal, Because development ia ocourrlng at

such a rapld pace, the publlc is aware of
the need for controlled growth and the
Importance of envirenmental considera-
tions. Alsa, developers reaiize that if they
want to bulld, thay must comply wilh
stringent noise compatibiilty standards,
In contrast, Somerville is an old clty with
most of.lts housing constructed bafore
1940, It developed without speclfle
regard to noise compatibility problems
which hava only recantly become matters
of concern. Unfortunately, residentlal
areas and trafflc patterns are established,
and it is theretore dlificult to dea! effec-
tively wilh traffic noise problems,

A final major determlnant of the tech-
nlques which a |ocality can utilize to pro-
mote land uge compallbllity wilh noise is
the existing state legislation in this area,
California, for example, has both a pow-
erful envirahmental quallty act which
appllas 1o almost every construction
project, and a strict requlrement that
each community hava an extenslve lacal
master plan. The Cerritos case Sstudy
showas thaeffect that this type of support
can have on the local govarnment's
abillty to act In a forceful manner,

The three case studies all show that high-
way nolse and adJacent land compatibil-
ity Is an existing or potential problem.
While thare is a wide range of people’s
perception of the problem and an equally
wide range of passible solutions, the
problem Is real and must raceive careful
local atiention.

Each case study follows the same baslc
format;

b B e E Lt T e

1)A general background of the community

including Its residents, palitical struc-
ture, existing land uses, and noise
sources,

2)A discussion of a selacted nolag-Im-

pacted slte within the communlty, em-
phasizing land uses, history, nolse
sources, and existing land use controls,

3}An evaluation of aiternative nolse com-

patibllity land use control strategles, In-
cluding actions presently belng taken, al-
ternative actions rejected as being un-
workable, and potentially valid alternative
actlons.

They are presented successively below,

Case Study 1:
Caorritos, Calllomnia

Cerritos, California, located in suburban
Los Angeles County, s a rapidly develop~
ing residential community facing severe
hlghway noise impact from three major
freaways (see Figure A-1). A constiuc-
tion boom has transformed Cerritos from
a dalry farming community of less than
4,000 people lo a clty of 40,000 in less
than a decade, The rasldants are primar-
{ly young, waell educated middle and
upper-middle income famllies. Although
the demand for new homes has led to
residential development in nolse-Im-
pacied zones adjacent to the Ireeway
right of way, the problems of highway
nelse have not been ignorad. An actlve
city government with strong public sup-
port has endorsed stringent noise stan-
dards for new residential construction,
Developers are required to ncorporate
acoustleal considerations in slte plan-
ning and archilectural design, to use
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sound-prooling construction malerials
and techniques, and to eract noise bar-
tiers.

Role of Laecal Government Although Cer-
ritos 1s not unigue in having land use
and land development as key political
Issyes, Its clly government has re-
sponded to these lasues [n an unusually
sHecllve manner. The government has an
executive and lagislative form of govern-
meant consisting ot a clty manager and
city council respectively. It has a Dapart-
ment of Environmantal AMairs which
contains a cily ptanning stalf ot eight
full-time employses, a considerable
number for a clty its slze, The planning
slaff takes a very active role in ali aspects
of urban development In Cerritos, its
activities go beyond the formulatlon and
enlorcernent of the general plan for land
vses. Plans for deveiopment of pariicular
land parcels are scrutinized af all levels
from overall site planning to construgtion
materials and architectural details. In
fact, the City of Cerritos acts in many
ways as a site planner and architectural
consuliant 1o ali new developmenis, and
has even taken over some of the roles
usually pertormed by real astale develop-
ers, In its unusual role, the Depariment
of Environmental Affairs has the support
of the {Ive-member Planning Commis-
slon and the politlcal backing of the City
Coungil. Ona of tha principal levers used
by the City to guide the development is
tha bullding permit. Al bullding permits
must be approved by the Department of
Environmentat Affalrs which freqently
withholds Its consent untll plons are
revisad o conform to its specificatlons.

The City Government's active role in [m-
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Appendix At proving the physical environment of Cer-
Corrltos, Cal. rlios Includes stringent measures 1o con-

trol the problem of nolse. Cliy
ordlnances restrict nolse amlssions; the
general plan and zoning laws control
notse Incompatible land uses; and bulld-
ing codes give datalled prescriptions for
nolse reducing construction techniques.
The basic tool for achieving these ambij-
tlous goals In nolse reduction Is, once
agaln, tha ¢ity planning stalf which pro-
vides technical and planning assistance
as well as controf and suparvision,

Tho Rolo of tho State Governmont The
state of California asslsts in the controf
of noise Incompatibie land uses through
two important statutory requirements,
Callfornla raquires local communities to
adopt detaited general plans for develop-
ment. In additlon {0 such items as land
use, housing, conservation, and open
apacs, the plan ls spacifically required to
contaln & noise element. The noise
elament forges local communitles to con-
sidar the problem of nolse compatibility
In ptanning iand uses, There are many
difficult obstacles to overcome In ¢on-
verting ganeral or master plans into
actual land yses, The State of Callfornia
has taken a firat step to encourage the
implementation of general plans by re-
quiring that local zoning maps be
brought into conformance with the land
use patterns adopted In the general plan,
Once this occurs, zoning changes
or varlances cannot take place without
praviously revising the genaral plan,

The second major state coniribution to
ancouraglng nolse compatible land use
I1s the California Environmental Quality
Act. This law requires a detailed Environ-

mantal !mpact Report to be prepared for
all major new construction projects,
whether public or private. With a few
minor exceptlons, such as indlvidual
single-famlly homes or Individual apart-
ments of four dwelllng units or less, the
develeper of any parcel of land must sub-
mit a detalled, documented analysla of
any potentfal negatlve environmental
Impact, The Environmental Impact Re-
port must be approved as adequate by
local govarnment authoritles, a process
which may requite several revised sub-
missions, and public hearings., With
respec! to noise, the EIR requlres analy-
sis of the Impacts of the ex[sting environ-
mant upen the project, the impact of the
project upan the surrounding area, and
the developmant of specific measures to
minimlze any negative Impact.!

Discussions with Callfornia state and
local officlals indlcate that the require-
ments of the Environmental Quallty Act
have helped educate local officlals and
real estate developers about the nature
and magnitude of environmantal impacts
con the surrounding community, As a
result, both local government and private
entrepreneurs have become much more
sophisticated In developlng aliernative
plans tereduce environmental Impacts. jn
addition, the EIR provides local com-
munlties with the information they need
to estimate accurately the leval of envi-
ronmenlal degradation. In the case of
noise there [s now a much greater undar-
standing of noise measurement tech-
niques and the evaluation of the accapta-
bllity of noise levels, as well as suificient
data on Individual sltes to maka informed
judgmenic possible.

151ate ol Catitornla, Calfornia Ad-
ministrative Code, Title 14, Dv, 8,
Chap. 3.

Clty of Corritos, Californla, Do-
partmonl ol Adminiatratlon,
Environmental impact Report Guide-
lines - Resalition, 73-20 (Aprll,
1073},
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Nolse Sources The princlpal nolse
sources In Cetrritos are three malor free-
ways: the San Gabrlel Freeway (Inter-
state 605) In the western half of the clty,
the Arnesla Freeway (Interstate 91)
crossing the center of the clty In an east-
wast direction, and the Santa Anna Free-~
way which Is adjacent to the norlheast
comer of the clty. These highways are
heavily traveled by passenger cars and
trucks and cause majer noise impact
atong their borders. The land uses aleng
these freeways are mixed, but include
substantlal amounts of rasldential
developmant. (See Flgure A-2).

Arterlal strests In Cerrltos are also heav-
lly traveled and create another source of
noise, although thelr Impact [s much less
than thal of the freaways, Nelther Long
Beach Alrport seven mlles away nor Los
Angeles International Alrport twanty-five
mlles away creates a severe noise Im-
pact. There are no statlonary noise
sources at the prasent time,

The City of Cerritos has estabiished am-
bitious siandards for deallng with the
savera problems of highway noise.
Amblent noise levels of 45 dBA within
dwellings, and 60 dBA in outdoor resl-
dentlal areas, are standards advanced In
the clty's general plan.

Tho Study Slte To lllustrate some of the
highway noise problems facing Cerrltos,
and to analyze some of the efforts being
made by that community to soive them, |t
is useful to examine a specific site. A
resldontial development currently under
construction in the northeastern section
of Cerrlies provides a good example,
Tract 29444 covers a roughly trianpular



A-2 Map ol Cesrltos shewing high-
ways and majar artetials and
location of Study Slte, Tract
20444,

69




Appendix A: area of ahout 12 acres, It is bordered on
Cerritos, Cal. the north by Artesia Boulevard, on the
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east by the proposed extanslon of Schoe-
maker Avenue, and on the southwest by
the Artesin Freeway {(Californla Route
91). {Saee Flgure A-2) LIke most of Cer-
ritos, this area was once dairy farmland,
It is now zoned for low density {2-5.5
units per acra) resldential use, and a sub-
division of 49 single-famlly homes is cur-
rently under conatruction on this site,

Nolse from motor vehicles was one of
the critical constralnts |n the planning of
this subdlvision. Tralfic on well-traveled
Artesia Boulevard creates a noise poliu-
tion problem, but thae critlcal difficulty is
presented by the Artesia Freeway which
directly abuts the tract, Even the third
border on the development slte, whila
currently vacant and therafore not a noise
source, i3 planned as a major clty street
to be constructed in the future, In the
face of ali these noise sources, develop-
ing thls small trac! of land 1o meet resl-
dential nalse standards Is a formidable
task, The city of Cerritos has insisted on
the use of a wide range of nolse reduc-
tlon technlgues in tha design and con-
struction of these houses in order to
meaet tha cily's objectives ot obtaining an
amblent nolse laval of 60 dBA In open
spaces ralating to dwellings, and 45 dBA
within dwelilngs. Before granting build-
ing permits, Cerrltos’ elty planners care-
fully scrutinized bullding plans and In-
sisted on specifylng a variaty of sound
raduclng design and consiruction fea-
tures, Some of these changes are lllus-
trated in the tract pian {sea Figure A-3):

+ A 9 foot high concrete block wall on top
of an B foot earth barm provides a ahlald

along the freeway side of the devel-
opmenl,

Six foot high concrete block walls are re-
qulred on the Artesia Boulevard and
Schoemaker Avenue borders of the tract.
Landscaplng and design variations are
required to improve the aesthelic impact
of these barriers,

Sound Insulating constructlon tech-
niques are required for most of the ex-
torlor walls to meet elther a §6 STC or
50 STC rating. The developsr's proposéd
construction method for achiaving these
sound ratings, including double walls
wlith staggered studs, had to be sub-
mitted for approval {see Figure A-4),
Formany of the homes, central air-condl-
tioning was required as a sound insula-
tion technigue, For houses closer 1o the
heavy lrafflc of the freeway, special char-
coal liltering systems wers specified tc
recduca alr poliution levels as wall,
Houses along the freeway were restricted
to a singie story to keep them within the
sound shadow of the concrele block wall,
One house with a potentiat noise prob-
Jam along the proposed Schoemaker
Avenue posed a fulure threat of excesslve
noiss tevels on the sscond story, and was
therefore designed with double glazed
windows,

Each of those techniques was workod out
In negotiations betwean the clty planning
department and the developer. Thrao fac-
tors may be clted in the succass of these
negotiatlons in achlaving satlsfactory
neise levals:

1}The legal authority to velo bullding plans
which do not meet acoustical specifica-
tions, backed up through the political
wlllingness to exarcisa this veto if neces-

-
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sary.

2) A sellers' market [n single-family residen-
tlal hemes In Cerrltos, which enables the
developer to recoup the added construc-
{lon costs,

3) A famillarity with nolse reduction design
and congtruction techniques and thelr
impact by both devaloper and clty gov-
arnment which resulls in an acoustically
effective but economically practical
solution,

Although the plans Implemented for
Tract 28444 have achiaved their acousti-
cal objectlves, they do raise questions of
economics and aesthetics. The cost of
nolse raducing construction and design
adds a premlum of about 10% to the
price of these homes compared to similar
residences built in less nolse Impacted
areas. {Thls premium excludes the cost
of air-condilioning and other mprove-
menis which are not solely nolse
related.) The aesthatic costs of noise
reduction are much lass guantifiable, and
In fact are a matter of indlvidual taste.
The high concrete wells and reduced
window space tend to create a closed-In
environmant which some might lind cold
and forbldding. Most people would agras
that the high nolse barrlers on top of
earth walls are not an ideal back-yard
envlronment, The additlonal economic
cosis and aesthetic |Imitations must be
traded off against the real bensilis of a
greatly improved nolse environment.
Cansidering 1ha popularlty of similar
developments In Cerrltos it is lkely that
Tract 29444 will be a popular success.

Action for Noise Reduction Cerritos,
California's program for highway nolse
compatlbility control utilizes a wide
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Appendix A; variety of techniques, Thres aspects of
Carrltas, Cal, thls approach stand out as most impor-

tant in evaluating its applicabillty to
other communllles: strict legal controls,
actlve municipal design review, and the
Imptementatlon of noise reducing con-
struction technlques.

. Strict legal confrols on noise In Cerrltos

result from a variely ol state and local
taws and regulations, Some of the most
important mechanisms are the Environ-
mental Impact Report required by state
law and Implemented by local govern-
ment guldalines which result in planning
for noise in the Initial stages of project
design; the general plan for future deval-
opment which |s backed-up by strict
zoning ordinances; and a variety of local
nolse regulations aimed at the speclfic
noise problem and adapted to local land
use and consltruction patterns. Many of
these guidelines could be adopted in
other communilties with minor mediflca-
tions, if local and statawide political
support are avallable, The most difflcult
aspect of the Cerrltos environment to
transfer 18 the political commitment on
the part of public officials te solving
nelse problems,

Cerritos’ approach to noise problems am-
phaslzes the acl of partlelpation of clty
planners In all development actlvities to
Insure that environmenial and aesthatics
standards are belng achieved. Thls active
planning role, In which the city govern-
ment sometlmes appears to perform
many of the functlons of a private
developer, Is possible only because of
the high leval of skills of city planning
officlals and successful only because the
demand for land in Cerritos is so inlense

that developers are constrained 1o
cooperale with the clty. While other com-
munlijes may possess the skill to form
thls planning role, they may find It diffi-
cult to achfeve the same high level of
cooperatlon on the part of privaie devel-
opers, The rale of the Cerritos clty gov-
ernment in helplng to educate devalopers
and architects about noise reduction
lechniques can certalnly be adapted io
other communities.

Cerritos' Implemeniation of nolse reduc-
Ing constructian lechniques provides
Imporiant lessens for othercommunitles.
Signlficanit levels of nolse raduction have
been achieved in residentlal develop-
ments without destroying their economlic
viahllity, Some of these techniques could
be applled anywhere in the Unlted States.
Others, such as air conditioning, woutd
raise questions of economlc vlabliity In
other areas. The widespread use of con-
crate noise walls may be more difficult to
transfer to other locations. In Cerritos,
these walls are not oul of place with the
dominant Southern California archltec-
tural styles. In many other parts of the
country, however, the lack of open space
and the inward looking courtyard effect
of the noise wall may be aesthetlcally
unacceplable,

One Imporlant technique for noise Im-
pact reduction which has net been ap-
plied In Cerritos is |he prohibitlon of
noise-sensitive uses, partlcularly resi-
dences, In high-nolse 2ones, The Cer-
ritos general plan specifically rejects the
option of placing Induslrial uses along
the freaway borders, becauses it wishes to
preserva conlinuity with axistlng residen-
tlal developments adjacenl to these
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areas, It has instead, chosen to Isolate
industrial uses in sections away from
residential areas.? This declsion em-
phasizes once again thal nolse con-
siderations, even In the most environ-
mentally consclous communities, arenot
the sole criterla for land use planning.

Case Study 2:

Somerville, Massachusetts

Somervills, Massachusetts, located 3
miles from downtown Boston, is an old
urban residential community with a
deelining population. {See Figure A-5) Its
resldents, primarlly middle Income ang
consisting largely of elderly people and
young translents, are only raecently be-
ceming concerned wlth highway nelse
due to the construction of Interstate 93
thraugh ihe heart of a densely populated
residentlal area. Until the recent citlzen
concern, the local government has done
iltlle 1o reduce noise Impacts, The whole
Issue of noise pollution s relatively new,
and, In any case, the clty has been
almost entlrely built vp for sevaral
decades, leaving little opportunity to
change land uses to oneg that are nolse
compatibie. Tha City of Somervilte has
no noise control laws; the only signiti-
cant nolse standarcs are those set by
the U.S, Department of Houslng and
Urban Devalopment from which the cily
has sought funding.

Roie of the Local Govarnmaent At present
thera is a trend towards new housing
conslruction in Somervllle, largely due to
the sirong support of the Mayor, It is
possible that, although Somerville has
done little to regulate nolse compatible
davelopment lo date, concern for such

1City of Gerritos, Calilornla, Gen-
arai Pian, 1873, p, 11.04,
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Appondix A: regulation will Increase in the futura be-

Somarville,
Ma,

cause of the city's need for new faderally
asslsted housing.

Aolo of Fodoral and Stute Gavornmaont
When Federal funding is required for
construction of projects such as housing
or schools, tha projects must satisfy an-
vironmental impact requirements, which
Include nolse criterla. With regard to
highway nolse, developers must show
that nolse levals ara within levels which
the Depariment of Houslng and Urban
Development considers to be campatible
with the project. In the casa of the Innar
Belt Urban Renawal Project, traffic noiae
lavals ara prasently too high for HUD's
approval. Funds are belng withheld until
the developer c¢an reduce the noise
Impact to compatibla levals. This case
study describes the administrative and
physlcal techniques usad by the Clty of
Somervilie to reduce noise Impacts on
the urban renewal sije lo compatible
levels,

The City of Somervilte algo has fraquent
deallngs with the State of Massachu-
selts, Somervllle and the Massachusetts
Dspartment of Public Works have been
involved in controversiea over the loca-
tion of state highways In Somervllie. The
Department of Public Works has the
power 1o locate and relocata roadways,
Two highways which have directly al-
fected the project site under considera-
tion are Interstate 695 and Interstate 93,

Somaervllle’s housing stock 18 obsolete:
90.1% of its unlts, mostly wooden two-
family houses, were built before 1938,
Thus, Somervllle has not aliracted new
residants who might prafit from the city's

LT B T S

proximity lo Boston, In fact, since 1850,
Semervllle has experienced a13% decline
[n population, and economic opportun-
Ities have been resiricied by the lack of
space for industry,

The only tand available for redevelopment
was recently changed from an Industrlal
o a resldential use, This site, known as
the Inner Balt Urban Renewal Project, s
Iha focus of the casa study. |t demon-
strates, among other things, the effec-
tiveness of an executive-legislative form
of government In implemeanting change.
The study site was orlginally zoned Indus-
frial because of plans to build a highway
nearby, Howaver, the highway plans were
discontinued leaving the spot unmarket-
able for tndustry and yet 100 nolsy for
resldential use because of heavy truck
traftle on adjacent roads. The need for
housing and ihe mayor's inlluence
changed {he site's futurg from |ndustrial
to residential, A federally funded low
income housing project is planned, thus
making the site subject to the Depart-
ment of Housing and Urban Develop-
mant’s nolse compatibility guidelines,

Nolsa Sources and Lovals {n recent years
Somerville has been frequently con-
fronted with the problems of highway
location and highway noise, Because of
the Importance of wholesale and retall
aclivities to the local ecopomy, much
trucking takes place glving several
streets exiremely high noise levels,
Among these are Myatic Avenus, Pros-
pect Street, and Alewl{e Brook Parkway.
In addition, there is heavy truck traflic on
the McGrath Highway and on 1-93. A map
showing the distribution ol these noisy
strests follows In Flgura A-8,
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Interstate 695, the “Inner Baealt," was
plannad to [Ink communliles inside Routs
128, and connact Intersiate 93, approach-
Ing Boston from the North, with Inter-
gtate 95. It was designed as part of the
1948 Master Highway Plan for Matropoli-
tan Boston. Firstthe route, and then the
rationale for the Inner Balt were ques-
tioned by the communities through
which [t was to have bean bulit. In Janu-
ary 1969, Govarnor Sargent stopped work
on it, and on Febrary 11, 1970 he declared
a meratorium on all major highway pro-
Jects Inslde Route 128 which were not yet
under way. Unforlunately, Somervlile and
other communities had already made
plans which depended on the construc-
tlan of I-695. For example, the Inner Balt
Urban Ranewal Area was to be borderad
by the Inner Belt, making it Ideal for
Industrlal development, But when the
Inner Balt was cancelled, the site provad
unmarketable for Industrial uses. Fur-
thermore, under the present heavy truck
traftic conditions and consequent noise
around the slte, the site Is also unsuit-
able for housling, and will not receive
funding from the Department of Houslng
and Urban Development untll nolse Im-
pacts are reduced. The success of the
preseni residential plan depends upon
the relocation of Washington Straet
south of the project sita and the special
location of a propesed 1-93 off-ramp near
the site, Thus the future of the project
depends upon the decislons of lhe
Department of Publlc Works. '

Tho Caso Study Slle The Inner Belt Ur-
ban Renewal Project Is a 23 acre urban
renewal block locatad in East Somerville,
it is bordered on the north by Washington






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

Somerville,
Ma.

way and on the south and east by the
Boston and Maine Rallread, (Figure A-6)
It Is zoned for Industrial use, but current
plans include a mixture of resldenilal,
offlee, and commercial facilitles. It was
inltlally zoned industrial due to its prox-
Imity to the Boston and Maine railroad
tracks and the proposed location of Inter-
state 695, the Inner beltway. In addition,
an Industrial park Is located south of the
project area.

Under present condltions the Somaerville
site Is extramely nolsy. it Is the nolse
created by the heavy truck traffic on
Washington Street which runs along the
entire northern boundary of the slle
which 13 tha most serious, as the amount
of land fronting on McGrath Highway is
small, and rallroad service in the site area
is Infrequent. An additlonal nolse prob-
lem |s that presented by a projected Inter-
state 93 off-ramp which wil be located
near the preject arga, as well as the
industrial park located south of the slie,

Accordlng to the preliminary environ-
mental Impact report preparad for the
Somaerville Redevelopment  Authorlly,
there Is no external location on the Inner
Belt Urban Renswal site which falls un-
equivocally in HUD's "clearly acceptable”
calegory,l Furthermore, the area within
110 feet of Washingtaon Street would be
“Discrationary—normally unacceptable"2
for housing because of Its exterior noise
levels, The rast of the sita falls in the
category of "Discretlonary—normally ac-
captable."? The present nclse contours
on the site are Indicated In Figure A-7,
The shte plan employs two major tech-
nigues of nolse reduction:

Yaccording la HUD's criteria,
“acceplabla" noise levels are
those which do nol excead 45 dBA
fer more than 30 minutes per 24
hours, HUD, Deparimantal Glr-
cular 1390.2, Noise Abatemon! and
Control: Deparimental Falicy, Im-
plarmentation Aesponsibifities, and
Standards, p. 8.

1)The major nolse sources are ail placed on
one side of the slte, the southsrn
boundary. The most critical nolse
source, Washlngton Sireet, is relocated
from the northern boundary of Lhe slte to
the southern, In order to suceeed in this
part of the plan, the Somervllle Redevel-
opment Authority has had 1o negotlate
with the Slate Daparimenl of Public
Works. It Is not yet clear whether tha
Department of Public Works will relocate
Washington Straat, and thus the futura of
the project is uncertain. The proposed
Interstate 93 off-ramp is located south of
the site behind the "new" Washinglon
Street, The Somerville Redevelopment
Authority Is prasently negofiallng with
ihe State Depariment of Publlc Works
about the location of the off-ramp, Thera
are threa alternatlve locations for this
ramp, each ot which attects the profect
site In varylng degrees. Alternative C is
the ona preferred by the Somervllle Plan-
ning Board, Figure A-8 lllustrates the
alternatives, The Industrlal Park is pra-
sently located south of the site, behind
"naw" Washlngton Street, thus concen-
trating all three nolse sources on one
side of the sita.

2)The houslng unlts are placed close to the
nerthern boundary of the site, as far as
possible from the noise sources. They
are buffered by open spaces, retall facil-
ilies, and a health clinle, (See Figure A-9)

If Washington Straet were relocated
south of the site, and Alternative “C"
were chosen for the ramp location, the
entlre slle would then ba classified by
HUD as “discretionary—normally accapt-
able,™ due to the proposed [-93 ramp.
New Washington Street will have less

27n1s standard requiras an Ly be-
Iweon 85 dB {A) and 75 dB (A).
ioid., p. B,

3This standad requires an Ly be-
twoen 45 dB (A} and B5dB (A),
Ibid., p. 8.

76

truck traffle than |s presently on Old
Washington Streal. Furthermore the
reduction and possible remaval of tratfic
from Old Washington Slraat will have the
advantage of tying together the reslden-
tlal nelghborhoods of East Somervllle
and lhe project area. And a relocated
Washington Street would serve as a
buifer hatween the project area and the
Inner Belt Industrial Park, (See Figure
A-10) Also the choica of Alternative “C"
for the off-ramp would have the least
noise Impact on the sita,

Another noise reduction method which is
belng considared by the Massachusetts
Department of Public Works Is to depress
New Washington Strest several [eet
below tha site. This would also have the
advantage of removing the visual lmpact
of passing truck {raffic from much of the
site. If the road |s depressed, thae site
plan envlsions erecting a berm along the
roadway to create a nolse harrler equiva-
lent to ona story whan one combines the
height of the berm and the depth of the
roadway. The cost of such a berm [ felt
o be quite small as the necessary carth
would already be on the slte,

Othor Possible Solutions and Why Thay
Wore Not Applied Due to cost con-
straints, site planning has been the major
means of nolse reductlon considered by
the architect. Other altornatives such as
barrler constructlon and soundproofing
were eliminated because of thelr ex-
pense,

It would be possible te use stronger site
planning techniques to minimize noise.
Putting all of the non-rasidential faclli-
tles along New Washington Street would

411 s assumad by tha davelopor and
the Somarville Planning Board
that 1he nolsa levela from New
Washingten Stroot willbe
negligible. Therzlore, no noise
contours lram New Washlnglon
Stieot are shown In llgure A-19,
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A-T Prosent nolao contours on inner
Boll Urban Ronawal Projoct Site
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A+D Sita plan of Innar Balt Urban
Renewal Projaci
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ralocnled Washington Slraet
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the housing, Howovaer, this soluiion has
bean rejected by tha site planner because
of access conslderations forthe residents
of the East Somerville Nelghborhood.
Placing all of the retail and other
facilities at the eastern end of the slte
makes a more attractlve and accessible
shopping area,

A technique of nclse Impact reductlon
which has been relected [n the Somerville
case (s the development of land In ac-
cordance with Its compatible zoning
classification; tn this case, industria),
Development in accordance with a com-
patible usa has proved impossible due to
the site's unmarketabillty for Industrlal
uses and strong political pressura for
resldentlal davelopment.

Case Study 3:

Marahtield-Pombroke,

Massachusalis

Marshffeld and Pembroke are nelghbor-
ing residential communities In rural
southeastern Massachusaetts, Because of
highway access to both Boston and Cape
Cod, the twe communities have more
than doubled their populations n the
past decada, The resldents are primarliy
middle income families. {See Figure
A-11)

At present, the town govarnments are not
especially concerned about highway
neise. No regulalion to contral fand usa
compat|bility exists or is contemplated,
However, il residential development pro-
ceeds at tha present rate, the land along
Route 3 may present a nolse compatibli-
ity problem with which the two communl-
ties will have to deal.

The site chosen {or conslderalion in thls
case study Is a two-mile strlp of primarily
undeveloped land along Rouwle 3. Be-
cause Roule 3 runs along the borders of
hoth fowns at this polnt, part of the site
belongs to Marshfield and part to Pom-
broke, invalving both towns In the noise
problem. The two lowns toak an inltial
step of zening mosl of the [and near the
highway for indusirial uses, but neliher
town has had much indusirial davelop-
ment. it the need for residential develop-
ment should arlse, the use of this site
may have to he retheught and residential
development considered.

Both towns have town mesting foerms of
government. The leglslative body is the
Town Mesting, conslsting of every regls-
tered voter In town, All town buslness,
fram approving the budget to zoning, is
voted on by the Town Meeting. The
benefits of this democratic form of gov-
arnment are Inherent in the fact that
anyone can have a volce [n the town
ailairs 1 ha attends the town meelings
and votes, The disadvantages of this
form of government are due to the fact
that most townspeople do not attend the
meeting unless they are particularly
Interested and/or affectad by a particular
articla, in fact, 1t 1s often ditficult to get
the required five percent quorum at
speclal town meetings concerning non-
conltroversial matters. Thus, a town
meeting can lend to become “packed’
with those who have a special [nterest In
a partlcular articte and are therefore
highly maotivated to attend, It can accord-
ingly become vary diflicult to pass, {or
example, a zoning change with the re-
qulred % vote when It Is opposed by a

g2

specially interested group.

Marshfield and Pembroke sach have a
planning board cansisting of five part-
lime citlizens. The Planning Board is
responsible for zoning, administering the
subdivision controt law, and long-ranga
community planning. it Is required {o
hold a public hearing on zoning changes
and then to make its recommendations to
the Town Maating, That board mombers
are part-time and not necessarlly profes-
slonal planners is a disadvantage in-
herent In mast amall town governments,

Both Marshfield and Pembroke have
zoning bylaws which divide the towns
Into busginess, Indusirial, and residential
districts. (See Figures A-12 and A-13)
Development has been relatlvely light In
both towns, with each belrg roughly
25% developed. Signlficant portions of
the land in each town are classifled as
wetlands which saverely restricts, and in
some caass, prevents developmant. Most
of the developed land Is rasidential. Al-
though both towns have been actively
attempting to attract Industry, much of
ihe land zoned industrial remains vacant.
Some caommerclal zenas have bson devel-
oped; however, this has resulted in an
excess supply and there are a number of
vacant stores and oftices in these areas.

Most of the residential development has
heen single family lots, both because of
the demand for thls type of heusing and
the deslre of the townspeople to prevent
multl-famlly residential development.
Marshtleld's opposition to multi-family
housing began in 1988 when it was voted
legal at tha Town Meseting. What rasuited
was a rapid and extenslve devalopment of
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Marshiield-
Pembrokea,
Ma.

multi-family dwellings along Route 139,
which the townspeople found to be
unaitractlve and disruptive to the small
town almosphere, By 1071, the town
voted to prohlbit any further multi-family
rasidential development; and, with the
present local atiltude towards this type
of develapment, It is unlikely that {t will
be allowed in the next 10-15 years. Pem-
broka's zoning permits multl-family resi-
dences In a small portion of town, but
mast of the land so zoned s actually
unbulidable due to state and focal wet-
jands restrictions,

Noiso Sourcos The principal noise
sources in the study are highway nolse
from Routes 3 and 139. Route 3 is a
high speed, limlted access highway with
axtenslve automoblle traffic and some
trucks. Route 139 |s a three-lane state
road with numerous entry-ways. Con-
slderable roads|de development exists. A
frequent source of local complaint is
related to gravat trucks which trave! wesi
on Route 139 from gravel plts In Marsh-
field on their way to Boston on Route 3.
The Route 138-3 interchange |s also a
source of nolse because of accelerating
and decelerating vehlcles. There are no
nearby major Industrial or rallroad noise
sources. The local alrport in Marshfleld Is
restricted to non-jet operations, and it
constitutes only a trivial noise source.

The Study Site The study site Is a two-
miie strip of land along Route 3, which
roughly fallows the boundary of Marsh-
field and Pembroke. Route 139 interaects
Route 3 midway along the site strip. (See
Flgure A-14)

The study site is mainly zoned industriafl,

excepl for the land along Routa 139 and
tho interchange whera it is commercial,
and, In the extreme north, where It Is
resldentlai, Development of the Industrial
zanes In both towns has been very slow,
with almost all of the land remaining
vacan! despite efforts ta market It. There
has been some construction of new
homes in Marshfiald in the sie area, but
this has been limiled to one street with
no homas within sight of the highway,
Commercial development has bean more
extensive, with the tand along Route 138
and the Interchange more than 50% de-
veloped,

An Interesting question ralsed by this
case study is whather the [ndustrially
zoned land in elther town can be devel-
oped as such In the lorseeable futurs, If it
can, the concept of zoning the land for
compatible uses only will have proven
viabie in this casa. If, howevar, It can not,
pressure will eventually come from the
landowners to rezane the land. Then,
Marshfieid and Pembroke wlll be laced
with the task of finding another meathod
toinsure nolse compatibility. At presant,
there |s sorme evidence that an Industrial
use of the area wlll not be marketable,
Whlle Industrial development has been
axlensive for the past lew decades along
Boston's Route 128 beltway, it has not
made any significant progress along
Routa 3, desplte etlarts by the tecal
industrial commissions o attract In-
dustry.

A commercial use of this area may also
be unlikely, There Is a major shopping
plaza located five mlles north of the site
at a Route 3 exit, This, along with the
current cver-supply of retall space in
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Marshiield, sasts doubt on tha possibli-
ity of a shepping plaza at the case study
sHe.

If, however, the residential growth of the
two communities, and the surrounding
area conlinves at its prasent rate, there
may evenuatly be a demand for an Indus-
trlal/research/oftce park or a shopping
cenler in the siio area,

While industrial develapment in the near
future Is nat certaln, residantlal devetop-
ment contlaues. In 1873, tha consultant
working on a master plan for the Marsh-
fleld Planning Board predicled that the
town would reach 40,000 rasidents by
1990 desplte downward changes in the
birthrate and tighier 2zoning and subdivi-
ston laws in the town, At present, the
town has room for roughly 256% more
residential dovelopment.

Plans for Noise

Reduct]on - Actions

Being Taken

Zoning for industrial use has been the
only actlon laken that insures nolse com-
patibility; howaver, It should be empha-
sized that ihe issue of noise compalibli-
Ity 1s ong which simply has not been
raised. This is primarity due 1o the fact
that these two communities do not feel
the threal ol a nolse compatibllily prob-
lam. The area |s sparsely populated and
there Is no real demand for resldential
development along the highway. In the
case that some residentlal development
does accur, he natural terrain and the
original highway design combine to help
considerably In the attenuation of high-
way noise transmitted to adjacent areas.
Grade separalion aids In the area north of



Route 139 where Route 3 Is first de-
pressed In a cutl designed to bring it
down towards the valley of the North
River and then alevated as It crosses the
valley. South ol Route 139 the elevation
of Roule 3 approximates that of the sur-
rounding tapography with small cuts and
fllls as necessary o compensate for the
uneven surreundings. In this area the
land on both sides of the highway Is
heavily forested, Only if the land is re-
zoned resldential and substanilal devel-
opmant occurs will the nolse become
abvlous,

Plans for Noise
Reduction - Applicability

of Other Actlons:

Borms or Barriors The vlew along Route
3 as one drives Into the case study area is
most pleasant, changing from cranberry
bogs to woodlands, Just beyond Roule
130 the long incline to the valley of the
North Rlver affords a spactacular view of
the tidal river meandering through the
salt marsh and of the low hlills beyend.
Any atiempt to construct berms or bar-
riers which would affect these scenlc
vlews would be politically unacceptable.

In Marshfleld, for example, there is a
Watershed Associatlon, an Historical
Commisslon, & Conservation Commis-
slon, an Historica! Distrlcts Commiitea
and a Beautlflcation Commlttee, all of
whom could be concarnad with the
scenic and historic river. Any article on
the town meeting warrant to require
herms or barrlers faces certain opposl-
tlon from at least one of these groups.

Butfor Strips If elther town rezoned the in-
dustrlal area to residentTal, a requirament

for a buffer sirlp would be practical and
easy to incorparate into the zoning by-
{aws. WIth 40,000 or 43,560 squara foot
minimum lot sizes, rear lot depths of over
200 feat are o be expacted even without
the provislon lor a butter sirip. Requiring
that a portion of the rear yard be a buffer
wlth appropriate plantings provides no
additional hardshlip.

Both towns presantly require bulfers on
industrlal lots between industrial uses
and resldentlal uses. Marshfleld also re-
quires buffers batween business and
residential uses and around ¢luster de-
valopments. This provision could be ex-
tended to highways In the zoning bylaw.

Site Planning - Subdivislon The terraln is
sufflciently hilly to provide numerous
low-noise pockets in the land near the
highway. This, along with the large re-
quired lot size would make site plan lay-
oul 1o minimize nolse Incompatibility a
very practical undertaking, If the pre-
sently zoned industrial land was rezoned
residential, This is especlally frue for
cluster subdivisions whlch are permlitted
in Marshfiald,

Thera are saveral mathods avallable in
the existing laws of esach town to Incor-
porata acoustlcal sits planning.

in Marshiield's cluster zoning, site plans
must be approved by the Appeals Board,
an appolntad body which is responsible
for granting speclal permlts, zoning vari-
ances, and cluster plan approval, It
acoustlcal guldelines were [ncluded In
the cluster provislon of the bylaw, they
would be consldered by the Appeals
Board, The Board could then jeject a
cluster subdivision plan if tha guldelines

a7

were not met,

For conventional subdivisions, the pro-
cedure Is slightly more complex. Marsh-
field’s zoning presently requires a certifi-
cate of occupancy which can't be lssued
unless all provislons of the zening bylaw
and of the bullding code have been met.
Thus, the Town Maeting could vole to
amend sither the zonlng bylaw or the
building code to prohiblt constructien of
a residence in areas where the ambient
noise level exceedad a cerialn specified
lavel, The legallty of such an amend-
menl, undar state law, would be subjecl
to the approval of the state Altorney
General, and would be subject to sub-
sequent chalfenge in the courts.

Pembroke would have to Incorporate the
occupancy parmit itselt into its zoning
bylaw before taking such nolse related
action.

A modification to the rules and regula-
tlons of the Planning Board could require
acoustical site planning elther on a defin-
itive basis (such as specifylng a maxi-
mum nolss lave!l In dBA) or by requlring,
as part of subdivision submitlal, a state-
ment of noise compatibllity measures
being taken. These, oo, would be sub-
ject 1o eourt challenga,

Sits Planning - Individual Lots Again, the
uneven terraln and large required lot size
make this method a practical possibility,
Enforcement could follow the methods
listed above, but would prabably have to
tnclude some provision for exceptlon
whare such site planning s impractical,
Otherwise, the legallty of such a regu-
lation would be Indoubt,



Appondix A: Halght Limitatlons A limitation of bulld-

Marshfleld-
Pembroke,
Ma.
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ing height to 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 rastriction, The large required lot
slze and the hilly terraln will In many
cases make other measuraes such as lim-
Iting height unnecessary, Furthermaore,
such limitations might interfere with the
panoramic view which would otherwlse
be available 1o homes near the Norih
River. Whlle spaclal height resirictions
might ba incorporated Into the zoning
bylaw or building code of either town as
one of a serles of stated altetnative
cholces avaitable to the builder, the ab-
solute reqguirement for such restricted
helght would be unreailstic and probably
legal,

Acoustical Architectural Design  Archi-
tectural bullding design in conjunction
with gite planning would be a practical
method of uillizing tha existing topogra-
phy and vegetation to reduce nolse Im-
pacts while still taking advantage of the
scenic attributes of the area. Imple-
mentation of such a program of acous-
tical architectural deslgn bacomeas, how-
gvar, more a matter of incentive and
eduatlon than enforcement,

QOne possible legal methed of enforce-
ment available to the two towns would be
the inclusion of maximum permitted
intarior nolse lavels in the Board of
Heaith's regulations, the Building Code,
or the Planning Board's subdivislon rules
and regulations. Enforcement could be
vla the occupancy permit procedure
which already exists in Marshfield's

zoning bylaw, or by a similar procaedure
which could be voled by Pembroke's
Towa Meetlng.

Dasign Sorvicos Neither town has a pro-
fesslanal design statf with the abllity and
{ime to provide acoustical guidance {o In-
dividual builders. It is unlikely that the
Town Meeling would decite to (und such
a munlcipal service.

An Architectural Review Board could pro-
vide such a sarvice, Al present no such
board oxists in either town, and there has
been little more than vague talk of found-
ing one. However, each town has a large
pool ol poteptlal members for such a
board, and the towns could certainly
beneflt in many ways other than acousti-
cal design if such boards were created,
Whal is neetded Is the key person o serve
as catalyst towards the founding of an
Architectural Review Board.

Acoustical Canstruction The location of
the study sile |s in an area of the country
where temperatures rarely exceed 80
degrees and whera proximily to the
ocean and tldal marsh often results in
cooling sea breezes, As such, alr condi-
tioning of residential homes is Infre-
quent. Any building lechnique which
calls for sealing windows and cooling
with ali-conditloning Is therefore im-
practical.

L]
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Appendix B: Noise
Effects, Measures,
Standards, and
Predictors

1w, DixonWard, “Effocts of Noiso
on Haearlng Thresholds," Noise as
o Public Health Hazard, ASHA
Reparia 4 (Tho Amarican Speoch
and Hearlng Association,
Washington, D.C., Fah, 1068},
op, 40-47,
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This appendix contalns brlef discussions
on the effects of noise on human life and
econamics, a deflnllion of the nolse
measures and descriptors used In thls
manual, a revlew of certain Federal nalse
standards, and a lisling of three racent
nolse level prediction techniques, The
issues of nolse cosls, nolse prediction
and deslrable nolse levels are complex
and controversial, These pages do nat
attempl a comprehensive analysis of
these topics, nor do they advocate one
particular standard or predictor, Rather,
they are solely intended to provide an
introductory background 1o aid in the use
of this manual.

The Effects of Noise

The effects of noise on health are both
physlological and psychologleal, though
primarily psychologlcal. Physialogleally,
sxcesslve noise is capable of producing
hearing loss, however it seems unllkely
thal many people have sufiered from
highway generated nolse in this way.l
Psychologlcally, the alfects are more
widespread;

Noise can Interfere with speech com-

Faderal Highway Administrailon,
Final Environmental Impaci Stata-
ment Pursuani to Section 102 {2)
{C), P.L. 81-100 - Nolse Standards
and Procedures (November 1072),
pp. 183-1886,

a0

municalians and the perception of other
audilory slgnals

« Noiso can disturb sleap and relaxation

» Noise can interiere with an individual's
abllity to perform complicated tasks,

* Noise can be a source of annoyance, It
can Influence mood, and can otherwise
deiract {rom tha quatity of life. 2

As of yet, no one has been able to calcu-
late the dollar cost ol noige, but knowi-
edgeahle people think it Is high.3 The
areas which highway noise affects eco-
nemicalty are a) property values, b) Im-
palred health, and c¢) lowered working
afflciency. Property values have been the
area of greatast concern hecause this Is
where financlal impacts are most Imme-
diately felt and clearly distinguishable.
Although studles have not provided con-
clusive evidence 1that highway noise
reduces property values, there are strong
Indications thal il does when the
property use is Incompatible with the
highway, as in the case of many reslden-
flal areas.? Other economic Impacls
which should be considered {although
difficult to quantify}, are those due to [m-
paired health and lowered working ef-
ficlency.

Noise Measures and

Descriplors

Sound is transmitted as rapld changes In
air pressure which can be detected by our
ears or by a sound meter. Acouslically,
wa do not usually measure alr pressure
changes In linear lerms such as pounds
per square inch or dynes per square can-
timeter, If we did, we would find our-
selves using an astranomical range of
numbers to describe the wide range of
audible sounds. Therefore we comprass

270 Adminisiralor ol the Eavirons
montal Protection Agency, Repart
to the Prasidont ind Congrass on
Noisa, 92nd Congross - 2nd Ses-
slon, Rocument Ne, 02-63,
{Washinglon, 0,C.: Govarnmoni
Printing Offica, 1872), p.xxIl.



the entlre range of audible sounds Into a
logarlthmic scale which has the added
advaniage of corresponding well to the
human sar's sensitlvity to sound, The unit
of measurement 1s called the decibel
{dB}.5 The meaning of the dB scale can
best be seen from a compatison of com-
mon sounds with their dB lovels, (See
Figura A-18)

It shoutld be rememberad that logarithmic
scalos ara not addltive. That is, the com-
bination of two 70 dB nolse sources does
not rasult In 140 dB; rather, the result is
approximately 73 dB.

3 Environmental Protectjon Agency,
The Economic impast of Nolse,
{Washington, D.C,, U.S, Gavarn-
mant Printing Qillce, # TID 300.14,
December 31, 1671), pp, 39-45,

4 Daparimaent of Californka Highway
Palrel, Passenger Car Noise Survay,
{Sacramonio, January1870.)

e g

Aobln M, Towne and Asaociatas,
Ing., An tnvestigation of the Effect of
Freoway Trallic Nolse on Apartment
Rents, prapared tor Ihe Cregon
State Highway Commisalon and
the Unliad Stetes Deperiment of
Ccommarea, Bureau of Public
Roads, Octaber 1861,

150 Jet take off (at clese range on the

ground)
130 Machlne gun, riveling machine
120 Thunderclap
"7 jet plane {at passenger ramp)
107 Laud power mower
94 Preumallc Jackhammer
80 Sportsear, fruck, shouted conversa-
tion
50-
[]¢] Normal cenvarsation
50 Quiet strest
40 Quiat room
0 Threshold of Audibllity

A-18 Typlcal dB Readlngs of
Common Sounds?

THarold W, Bradin, "Clty Najse;
Deslgners Gan Rasiore Qulat, ata
Price,” Praduct Engingering,
Novamber 18, 1888, p. 29,

BTha relarence level lor this scale is
the zero 4B pressura of 0,0002
dynicm?,

el



Appendix B: Because we arc Interested In human reac-

Nolse
Meaasuras

tlon to noise, it is important that a metaer
measures nolse In the same way that
humans percelve It, To the human ear,
loudnass is not anly a fupction of sound
intenslty, bui also of sound frequency.
Higher frequency sounds tend 1o saem
louder to people than lower frequency
sounds. Therefore, sound level meters
are often equippasd with weighting net-
works which give rmore weighi 1o higher
freqancy sounds. Thera are three dlffer-
ent waighting networks, designated as A,
B and G, which glve varylng degrees of
walght to high frequency sounds, High-
way generated nolse Is usually maasured
with the A-weighted network. The read-
Ings taken on the meter are recorded In
A-welghted decibels {dBA),

In measuring neclse which fluctuates,
such as traffic noise, It ls necessary to
conslder some average of nolse level
readingsa taken over time. In the case of
highway nolse measurement, it is im-
poriant that this “average” corralates wall
with human annoyance o noise, To ob-
tain 8 meaningiul measure of traflic
noige, readings can be taken periodically
over a period of several hours, and a
selected parcentite level can be used,
Threa commonly used noise level de-
scriptors are:
L1g - The noise level excesded 10% of
the tima
Lsg - The noise lavel oxceeded 50% of
the time
Lag - Tha noise leve! exceeded 90% of
the time

The L1p nolise level Is an Indicator of the
noislest partion of highway traffic, white
Lsg and Lip respectively represent the

14a.9,, The Wilaon Commlttea,

Noisa - Final Repott of the Cemmitige
on the Problom of Nolse (HMSO,
Lendon, 1063); ENzabeth Cuadra
and Dale R. Boland, “Rallonale lor
the Camprehantive Control of
Urban MNolse,” paper proganted at
16th annual ineeting of the Ingtl

average and quistest portions, Because
annoyance seems lo be more a function
of the loudest of the nolslest vehicles,
e.g., trucks, the L1p descriptor correlates
best with annoyance,

Highway Generated

MNoise Standards

Using the scales and measures described
above, various studies have been done {o
delermine noise levels which are com-
patible with existing land uses,! Based
on these studies, various government
agencles have established compatible
nolse levels for regulatory purposes, Of
parttcular interest are the nolse stan-
dards set Dy the U.S. Deparntment of
Transportation's Federal Highway Ad-
ministration 1o reguiate the dasign 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 )

lute of Environmenital Sclenca,

*The Enviranmental Challengao of

tho Savenlias,” (Boaton, Mas.

sachuasits, April, 1070) pp. 12-17;

and Highway Rasearch Board,
NatlopalGooparative Highway Ro-

sparch Program Repory 78, High- g2
way Noise Measurernent, Simidation

FHWA Standards

Presented here are the nolse standards
issued by the Federal Highway Adminis-
tration for use by stale and Federal high-
way agencias in the planning and deslgn
of highways:

and Mixad feaction, Natlonal
Acadomy of Sclances: National
Academy of Enginsoring, 1969,

2 audition, the LS, Environ.

meaninl Protactlan Agency regu-
latea vohicle nolse amisslons,



Design Nolse Leval/Land Uge Relationshipsd

Descriptlon of Land Use Category

Land Use Deslgn Nolse

Category Level-Lqp

A 60 dBA
(Exterior

B 70 dBA
(Exterior

c 75 dBA
{Exterior)

E 55 dBA
{Interlor)

3u.8, Dapariment of Transparta-
tlon, Federal Highway Administra-
tlon, Palicy and Procedura Mama-
randum 90-2, Noiso Standards and
Pracedures {(February B, 1973}

ekt e e e gkt et £ Amn it R 1T

Tracts of lands In which serenlty and
quist are of extraordinary signlflcance
and serve an important public need, and
where the preservation of those qualities
Is essentlal If the area Is to continue to
serve its intended purpose, Such areas
could Include amphltheaters, particular
parks or portions of parks, or open
spaces which are dedicated orrecognized
by appropriate local offlcials for activities
requiring special qualitles of serenity and
qulet,

Residences, motels, hotels, public meel-
Ing rooms, schoals, churchas, Hbrarles,
hospitals, picnic areas, recreatlon areas,
playgrounds, active sporis areas, and
parks.

Devaloped lands, propertlas or activities
not included in categorles Aand B above.
For requirements on undevaloped lands
see paragraphs 5a(5) and (8), thls PPM.

Resldences, motels, hotels, publlc mast-
Ing rooms, schools, churchas, librarles,
hospltals and audltortums.
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Appendix B:
Nolse
Standards

Thesas levels reprasen| a compromise be-
tween whal |s desirable and what |s
acheivable; hence, local officlals rmay
want to strive for lower levels in con-
trolling compatible land use develop-
ment.1

HUD Noise Standards

In 1971, the Department of Housing and
Urban Development adopted noise stan-
dards for use by builders of Federaliy-
funded housing:2

1F HWA, Final Environmental tmpac!
Statement Pursuant to Secion
102 {2} {C), P.L. 91-790, Noise
Standards and Procodures (FHWA
£15-72.020F, Waanington, DG,
Novomber, 1872) 16-17.

Az ors e, P ot s

HUD Noise Level Criterla

Extarior

discratlonary - normally accepiable

ciearly acceptabhle

Interior

65dBA - Lag
{not 1 be oxceeded more than Boul ol 24 hra,)

45dBA - L2
{nol to be axcoodad rmore than 30min, aul of 24 hrs.}

clearly acceptable

night;

2us Department ol Hounlng And
Urban Development, Department
Citgular 1390.2, Noise Abatoment
and Control; Deparimanital Policy,
Implamentation fesponasibilitios, and
Stndards {Washington, B.C,,
Augusi 4, 1072}, 94

45dBA - L33
{nol to be excended more than 8 outof 24 hrs.)

55dBA-Lg
{nal to be oxcesdod moro than 1 ouial 24 hra.)

45dBA -Lg
{nat to ba exceeded marae then 30 min. out of B hrs,)



Prediction of Noise

Levais

Determination of the noise level near an
existing highway simply Involves taking a
saries of readings over a sufficient time
interval at appropriate locallans near the
highway,

Direct measurement Is not possible, how-~
ever, when noise levels near an uncom-
pteted highway project are desired, when
traffic patterns have not ye! reached
the ullimate levels, or when some
nearby actlon such as construction of a
barrler or reimoval of a forast, may affact
the nolse pattern. Furthermore, dlrect
measurement may not be practical fn
large scala projects where data on thou-
sands of polnis along many miles of
highway is desired. In thess cases, use
of one of many noise prediction tech-
nlques |s appropriate. The following are
two {echnigues which are readily avall-
able for use;

Traffic Noise Prediction Model MOD 2

A computer program described In Report
No, DOT-TSC-FHWA-72-1 available from
National Technlcal Infarmation Service
Springlleld, Virginia 22181

Highway Noise - A Design Guide for High-
way Enginears

National Cooperative Highway Research
Program Report 117 avallable from
Hlghway Research Board

Natlonal Academy of Sclences
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