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Preface

ntil recently noise was not usually con-
sidered a factor in planning and regulating
land use. A change in outlook is now oc:
curming because of an increase in noise
levels and an increase in the land area of-
fected by noise,

Local govemments now rely on land
use reguiations to protect people from
threats to the public health, safety and welfare and to shape urban growth
into & rational and efficient pattern of development.

Since noise is one threat to the public health, safety and wellare, land
use controls are a valid means of combatting this problem.

This handbook is not designed as a general introduclion to the problem
of noise. Nor is it a compendium of all the techniques which could be used
to control noise in your community. Rather, it focuses on land use plans
and regulations as one way of contralling naise.
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Executive Summary

d ighway, railroad and airport noise are ser-
fous problems in many counties and cities
] and the potential for an increase in trans.
portatian noise is greal,

There are three possible solutions to
any noise problem: abate noise a1 the
source, block the naise, or keep people
"away from the noise. This handbock ex-
plains techniques which fall into the last twa categories.

The first step in noise control planning is to find out how severe the
noise problem is, Use of prediction models is a comman method of map-
ping noise levels along highways and railroads and around airports. The
models are also useful in plotting projected noise levels near planned fa-
cilities such as n new or reconsiructed highway, a new airport runway or
a general aviation airport which will have increased commuter trffic or
even air carrier service in the future,




Once you locate the noise or potential noise problem, you can plan fu-
ture land wse to keep noise-sensitive land uses—homes, schools and
churches—away from high-noise areas. Wherever possible, the lind in a
high-noise area should be planned for noise-compatible (insensitive) uses
such as fnctories, shopping centess or farmland.

The land use plan can be implemented in several ways, the most impor-
tant being an amendment {o the zoning ordinance, Using the noise map in
conjunction with the zoning map, you can either keep noise-sensitive uses
out of the high-noise areas ar, if land is scarce and demand is high, permit
such uses if the noise is blocked hy barriers or the occupenis protected by
acoustical insulation,

Where the noise level is very high, soundprocfing the noise-sensilive
uses may not be enough. You may have to purchase land or compensate
the owner in some other way to keep the land in agriculture or open space
use, This is a commen approach used around airports and, although it is
expensive, it is sometimes necessary.

Another imporiant technique is 1o keep new roads and water and sewer
lines oul of the high-noise areas, thus limiting the pressure 1o develop this
land for residential use,

The handbook suggests other techniques which could be used to deal
with airpon, highway, milroad, industrial and metorcycle noise. The appen-
dices provide the tools you will need to implement the techniques: an explan-
ation of how noise is mensured and noise levels are predicted; recommended
neise standards, to be used with land use controls, taken from existing or-
dinances and research documents; & discussion of legal problems you might
encounter in implementing the Jand use controls; and a bibliography.



Comprehensive
Land Use Planning

he pumpose of comprehensive land use
planning is fo identify ard designate com-
patible uses for land, How the land should

number of criteria including:

—Natural Features such as floodphain, sicep slopes, wetland, mineral

bearing lund or prime farmland;

-~ Availahility of or proximity to water and sewer lines, sireels or high-

ways, schools or parks;

— Recenl and projected commercial, industrial and residential growth;

~—Henlth, safety or welfare dangers—including noise, air or water

pollution.

The comprehensive plan goes beyond merely destenating compatible
use. T he plan {sometimes called a master ar general plan) is 4 guide for tocal
government showing the destred pattern and density of urban development
and indicating areas for future public improvements, services and facilities,
The plan often gives a timetable for future development and outfines the
regulatory and ndministrative measures needed to implement the plan,

Planning for noise control can be handled as a part of the comprehensive
planning process. However, since many plans were dmwn up befare noise
was recognized as an existing or potentizl problem, mast existing plans need
ta be amended to consider noise and noise control,

Comprehensive planning for notse contro! encompasses the following steps:

— Prohlem identification and description:

— Policy analysis and formulation;

-—Land use plan development;

— Assessment of implementation techniques;

— Chaice of implementation techniques;

—Implementation




Problem Identification and Description

The first step in the noise control planning piocess is to identify and
deseribe the noise prohlem.

For transportation noise you can wse a predictive model to estimate the
naise levels and affected nrens, Models ranging from simple to quite complex
are available from the Environmental Protection Agency (EPA) and De-
partment of Transpostation (DOT}, (See Appendix A.)

The model results will give you n map of transportation noise, much like
1 topographic map, except that the contour lines represent noise fevels mther
than elevation. (See back page.) On-site measurenent is & veluable supple-
ment ta the model and necessary at places where you have received com-
plaints or where the mode] gives unusually high or low estimates.

Industrial noise need not be mapped. A community noise ordinance can
set limits to industrial noise mensured at the industry's propenty line. So the
industry has the responsibility of abafing its own noise,

Transportation noise is tot so ensily handled. Local governments cannot
regulate it with property line standlards as they can with industrial noise, so
the noise must be mapped and ether nise cantrol measures used.

The noise map is essentinl, not only to find out if you have a problem
and what the severity of the problem is, but also as & part of your land use
regulntian. It is important to remember that the noise map may change over
time as new technology and regulation decrease the transportation noise at
the source, or varintion in the number of vehicles or flights increases or de-
creases the naise levels,

Policy Formulation

The next siep involves judgment. You must decide how serious the
naise problems are and whal your local government can reasonably expect
tado about them. These are policy decisions.

The interrelated questions are what level of quiet you wish to achieve
{policy decision), what vou ean achirve {tachnological anid statuiory mita-
tians) and what you and your community can sfford to achieve (economic
limitations).

The three elements of noise—source, path, and receiver—muke the
prohlem complex and the solution difficult to implement because they may
not oll be completely within your cantrol,

Laocal government can establish policy on source reduction and control
by adopting the federal standards for new producis and passing regulations
to control misuse {e.g., faully muffler) or to regulate place and hours of op-
eration. But your standards may not be stricter than the federal standards.

At the same time, local govemment should concenirate on the path and



receivers of noise, Land use controls are meant to either lengthen the path
of the sound or permit anly those uses compatible with naise. Other ap-
proaches, related to land use controls, are to block the path af sound by a
barrier or insulate the receiver from the noise,

A major policy decision is what noise standlards {levels) are approprinte
for particular fand uses, By setting standards vou are deciding which land
uses are incompatible with noise,

Because noise is a relative term, you must decide what is **noisy.” You
have to e realistic and take into account the existing ambient noise level of
your community. Several sets of standards are atiached 1o the handbook as
Appendix B. These stanclards are meant to be used as guides,

In general, agriculture, mining, forestry and recreation, along with office,
commercial or industrial buildings, ate considered noise-compatible land
uses, Residences, churches, schools, hospitals, nursing homes and outdoor
amphitheaters are often considered noise-sensitive (incompatible) land uses,
The best strategy is to keep these uses out of high-noise arens. By use of
the techniques described later in the handbook, the sensitive land uses ean
sometimes be designed to fit a high-noise area.

NN
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Severl federal noise compatibility standards have land use control im-
plications. (See Appendix B.) The Department of Housing and Urban
Development (HUD) standards are used by that ageney 1o assess the suitn-
hility of a site for residentinl use. FIUD can refuse federl housing assistance
or mortgage insurance in high-noise arens. Many banks and morigage com-
panies voluntarily use the HUD siandards to minimize their risk.
The Fedeml Highway Administration (FHWA) has a set of *“design
noise levels” {Appendix B) which are not intended to be land use standards

although they have frequently been used as such, FHWA recommends
naise levels lower than its *'design levels'” he used in land use planning.




Land Use Plan Development

Aler you have a clear idea of what the noise sources are, what areas
they affect, and what your noise slandards are, you can take the next step—
evalvating your present land use paniems and luture land use needs. At this
stage you should nat be concerned with individual lots or parcels of land,
but focus on the larger picture of your entire jurisdiclion. You should as-
certain the amount of fand available {or new development and the projected
growth in terms of residential, commercial and industrinl land needed.

Deciding how much land is available for development tkes you back
to the standards, If you determined during policy formulation that only agri-
cultural and open space uses are appropriate for your high-noise areas, then
that land is not available for development.

Assuming your land use plan is already complete, you would see how
much of the land you originally designated for development will remain
suitable for development ance you have considered noise.

Land exposed 1o moderate or high levels of noise should be used for the
noise-compatible uses you have designated. And the land with little or no
noise exposure is then used for residences and other noise-sensitive uses.

But if the projected demand for residences exceeds the amount of land
in the low-noise area, you may have 1o consider using land in o moderate:
or high-noise area. In this ease the residences could be nllowed only if the
developer uses noise-mitigntion measures (s described Lier in the handbook).

Once you know where you want new develapment {or redevelopmeni)
to take place, the next step is planning the streets, highways, water and
sewerage lines to serve the development. Looked nt from another perspec:
tive, the public facilities can be used as “‘growih shapers,” keeping devel-
opment out of high-noise areas. (Maore on this later in the handhook.)

Planned bighways, milroad lines or aiport runways can themselves be
sousees ol uture noise, They should be located and desianed 10 minimize
naise exposure, Planners often find hemselves in a dilemma when they try
to incrense densily to carry out policies of saving land, energy and trave)
time, The prime sites for the increased density may also be high-noise areas,
If the land is destined for noise-sensitive uses, noise-mitigation measures
may be necessary.

Assess Implementation Techniques
The bulk of this handbook is devoted to this step. A wide mnge of land
use control options is presented for your consideration. Each technique has
certain strengths and weaknesses. Some techniques will be suited to your
community and your plan and some will not.



Implementation

Techniques

any of the implementation techniques des-
cribed below are comprehensive land use
regulations. They are used 1o handle a
variety of problems, only one of which is
noise. So, when considering any of these
% techniques, be sure to supplement this hand-
Q book with further ready and study. (See
3 Bibliography, Appendix D.)

Choosing a pamculm' technique depends on your local sitation. Your
choice may be limited by lack of state enabling legislation. Some of the
techniques have been challenged in court with varying success. The legulity
of the technique may therefore vary from state to state. Se it is important 1o
check with your legal counse! befare sdopting any one of them,

Implementntion techniques fall into tweo cotegories:

—Thase which say you cannot use a given property for a particular use;

—Thaose whizh tell you how you musi protect persons on the land, if

you want to locate noise-sensitive activities in o high-noise area,

4§
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Zoning

The purpose of zoning is to prevent conflicts berween land uses and to
shape utben growth in a rtional, efficient pottern, bused on the compre-
hensive plan.

The autherity for local governmental zoning comes from state enabling
legislation and is based on the police power. Local govemment can regulate
private property to protect the public health, welfare, safely and morals,

Zoning is the delineation of districts or zones where certain uses of land
are allowed and others prohibited. A zoning ordinance may also regulate
the density setback from street, height or bulk of structures placed on the land.

9



Zoning can control noise in two ways:

—Zoning controls nontransportation sources {industry being the major
source in this category) by delineating the rsidential, commercial and
industrial districts which farm the basis of & community noise orclinance:

~Zoning contrals tmansportation noise by prohibiting or limiting land
uses in high-noise areas near highways, rilroads and airports.

Community naise ordinances are usually structured aroune noise limits
{standards) for residential, commercial and industeinl zoning districts. (Sample
community naise standards are found in Appendix B.) Wilhin any zoning
district the noise level (measured at the property line) may not exceed the
standard for that district.

Communities without zoning can nlso adopt a community naise ordin-
ance. Here, the standards would not apply to zoning districts bul 1o the
existing uses of the Jand. An industry could then conceivably be required
to lower its noise if an adjacent lot were used for residenti] and not industrial
use. In this case u zoning ordinance would protect the interests of industry.

Another use of zoning is to regulate land use in areas affected by trns-
portation noise. Zoning is an excellent technique for restricting high-noise
areas to compatible uses.

The zoning map should reflect the recommendations of the land use plan,
The land use plan is the legal backup and jusiification for the zoning ordin-
ance, Land use plans are increasingly referred 10 hy judges when deciding
# zoning case, Based on the land usefnoise compatibility decisions you made in
the planning process, the zoning map should designate low-, moderate- and
high-noise areas for land uses compaiible with the different levels of noise,
You could use the noise mup as nn overlay sheet over your current zoning
map and thereby make the noise map an integral part of the zoning ordinance.,

If the high-naise arens are designated for commercial or industrial use,
the text of the zoning ordinance should specifically prohibit residential use
in these commercial or industrial zones, Many zaning ardinances have a
cumulative tyne of zoning whereby residential use is allowed by disht in
any zone.

‘The same point holds for districts zoned for agricultural use. A common
approach is 1o permit low-density residential development along with farm
and famerelaled uses. Even with low-density, residences may stll be ad-
versely affected by airport noise.

If the zoning ordinance prohibits residential use in a high noise ares, or
zones land for indusirial use where there is litle lkelihood it is needed, the
landowner may file suit on the grounds the regulation is too harsh, The
"taking" issue, ns it is widely referred la, is discussed in Appendix C.

10






Special Permit e
You can build {lexibility into the zoning ordinance by al-
lowing special permits (also called special exceptions or con-
ditiona] use permits) for land uses which are generally pro- [=215
hibited in high noise areas. In order to gain permission, the P15
developer must prepare the site and construct the building
50 the noise will not affect the usess, In the 1exi of the zoning
ordinence, you should specify the noise limits (performance standards) for
interior and exterior noise. {\Where n building code is in force, techniques
useful in meeting the interior standards could be explained in the code.)

You should use the standards you developed in the palicy formulation
of the planning process as the performance standards. For noise-sensitive
uses where exterior use is not as important, lirge apartment buildings for
example, you may want lo set only interior standards,

A variety of techniques should be sugyested as ways to control the neise
to conform with the performance standards. The techniques (described in
detail later in the handbook) denl with the design of the site and the building,
A special permit could come in two stages: the first being o pemit to begin
canstruction. The second permit is given after a noise mensurement is made
to confirm that the noise level is at or lower than the performance standard.

Special Projects

The zoning ordinance should allow the developer to
design a planned unit development where the buildings are
clustered end the resulting open space is used as o buffer be-
tween the noise source and receivers. The typical approach
allows construction on smaller lots than nomally pemitted
but the total number of building units is not increased because
the remaining lund is kept as open space.

Regulntion of the location of schools, hospituls, nursing homes and ow-
door recrention areas, especinliy on amphithenter or ather nelse-sensitive
use, is also a eritically important responsibility for Jocsl government, Some-
times the location of these uses is decided outside the reqular zoning process,
presumably because they are public facilities, They should be treated the
same 8s any private project.

In some communities where land is scarce, the space sbove highways
and milronds locks increasingly attractive for new apartments or office
buildings. The potential for noise and air poltution is ebviously very great.
Llse of the air rights may be permitted under the special permit process, You
could grant a permit if the developer met your interior noise stanclards.

Zoning is not an effective 1oal for carmecting existing noise problems, h
cannot require residents to move, But zoning could be used to encourage a

12



genernl change in the chamcter of an area, from noise-incompatible to compat-
ible use, This will be most effective when the area is already in tmnsition,

Health Code

For local governments without zoning, the health code offers a way to
prolect people from noise. You could add the noise standards to your existing
health code, applicable to ull new residences built in your jurisdiction. The
developer would then know that he must either build something other than
residences or design them in such a way that the noise is controlled.

Along with the standard you should suggest nolse-mitigation measires
which are described later in the handbook.

The permit system would work along the lines of the special penmit with a
preliminary and final permit based on the developer’s plans for mitigating
the noise and his actual pedformance in meeting the standards.

Subdivision Regulafions

Where the local government does not have & zoning ordinance, and where
state enabling legislion allows, the noise performance standards (Appendix
B) couldl be included in the subdivision regulations to contral land use along
highways and milroads. Since subdivision law pertains only to land and
how it is developed (streets, drainage, water and scwerege). the interior
noise standard is not applicable in this ordinance.

The developer cauld be required to submit preliminary and final phats
for approval, with final approval tied to meeting the exierior naise standard.

The subdivision regulations could include a description of possible ex-
terior miligation measures, Because every piece of land is different in terms
of noise exposure, topography, vegelation and so on, it is of doubtful value
ta require any particular design.

Where the local government has zoning, the strongest legal positton is to
have the naise standards in both ordinances.

Capital Improvements Program

Construction of new sireets, water and sewerage lines 1o an area tends 1o
spur residential development, Coordinating your capital improvemenis with
your comprehensive plan would mean providing capital improvements 1o
designated growth areas and not to arens affected by noise.

This technique is most useful in airport environs, If you have zoned the
airport environs for no residential development, do not designate the area
for future water or sewemge service and do not include it in & waier or sani-
tary district ot the landowner may legally insist on service in the future.

13



Progtamming capits] impravements is not a substitute for zaning control,
Rather it is a camplementary technique. If your zoning map shaws no resic
dential development around the airpert, but your improvements program
shows service For the uren, it would be difficult o refuse a rezoning request
in the area,

Building Code

The building code itself is not a land use control technigue. It can only
regulale how new buildings are constructed. A good approach is to make
sure the code requires conformance to your interior noise standards in the
designated high-noise areas. The building code manual could explein var-
ious techniques for soundprocfing walls, windows, doors and ceilings. The
code should require an adequate ventilation system for buildings with sealed
windows,

Disclosure of Noise Level

A useful sechnigue for protecting prospective homeowners or renters is
to require notice of the property’s noise exposure in propenty deeds and
rental leases, The notice should be in clear, simple language and be given
good visibility in the deed or lease, All too frequently, people buy a home
or rent a1 epertment on the weekend when noise levels are relatively low,
‘The nofice alens the unsuspecting,

A possible drawheck 1o this technique is the question of how many
peaple will comprehend what the noise exposure (as measured in decibels)
really means to them.

Public Acquisition of Land

The simplest, but most expensive, approach is to buy land in high-noise
arens and thus keep the land free of any type of incompatible development.
Taking land by eminent domain for noise cantrol is fraught with legal and
political hazards. Local governments may wish to buy the land and then
sell it o lense it with deed or lease restrictions on futaee land use (no noise-
sensitive uses allowed) or with the requirement that the building be insulated,

Or, the local government could purchase the development rights o the
property, thus keeping the land [ree from development and in agriculiural,
forestry or ather open space use.

‘.ﬂ"““t‘””“’:‘”ﬁﬁii“ Syt £ e
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Physical Techniques

The following technigues are nat in themselves Jand use contral tech-
niques. They are meant to complement the zening and subdivision regula-
tions, They are particularly appropriate for use with a special permit pro-
cedure, (See section on zoning ordinance.) Each site will need analysis to
determine which technique or combination of techniques will give the most
protection.

Site Planning

Site planning refers 1o the design of the development project —where
the buildings are placed und how the surounding open space is us

—Placement of Buildings: The top-
ography of the property may provide i
a building site behind a hill or in a low}”
spot where noise is net as inlense,
Earthmoving is also o possibility 1o
make an artificial hill or mound. Ga-
rages or maintenance huildingé could be placed between the noise source
and residences,

—Buffer Area: A simple technique is to leave distance between the
noise source and receiver, The buffer can be kept as permanent apen space
or used for parking, agriculture or some recreation uses. The drawback to
this technique is that land is expensive to purchase or keep in an undevel.
oped state.

One srategy is to recommend a buffer in a new residential subdivision
or planned unit development, The buffer would remum as pennanent open
space, usually deeded to the public or
1o a homeowners” association as & park,
As an incentive to provide the buffer,
the developer is permitied to build on
smaller lots than nomally allowed.

Subdivisicns with large lots (two Ia = [
five acres) can avoid highway noise hy setting homes awny from ‘the road
'The exterior noise should not be measured at the property line; rather the
measurement should be taken within a reasonable distance of the house,

Subdivisions could be leid out so the lots with frontage along & highway
do not have direct access to the highway. The houses are set well back
from the road with access to a parallel minor street. This 1echnique pro-
vides a buffer as well as reduces access points to a major road, thereby
minimizing traffic congestion and hazurds,

15
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Barriers

Noise barriers are placed between the noise source and receiver to block
the noise. Barriers can be made of earth, concrete, wood, metal, plastic or
stucco. Earthen barriers, referred to as berms, require o larger amount of
land, Recent demonsimtion projects have shown that the cost of the barriers,
approximately $500,000 per mile, is about the same regardless of material
used. People seem to prefer woaden barriers for aesthetic reasons, although
they do not have the dunbility of concrete or stucce, Use of barriers along
highways can give a tunnel-like effect to which many motorists object,

Barriers must be designed with sufficient height to block the line-of-sight
between noise source and receiver. This requirement makes them generally
impractical for protecting high-rise buildings. A possible prablem with bar-
riers is the tendency for sound to bounce off the barrier and affect persons
across the highway. Although berms deflect sound upwards because of
their sloped design, they have the drawhack of requiring maintenance.

Plantings of shrubs and evergreen trees can cut noise only a small amount,
but they can offer aesthetic appeal and block sight of the noise source
which is an important psychological benefit,

Architectural Design

You should recommend that in the design for new homes the noise-
sensitive rooms not face the noise source, Windows that do face the noise
should be small and wellsealed. Building a one-story building might avoid
the problem by keeping below the noise, where a multistory building would
receive unaccepiable levels. Large buildings, particululy institutional
buildings, may be designed around & central courtyard to provide quiet
outdoor space.

Building Construction

The most ettective construction technique to cut neise is insulation,
Putting insulation material in the walls and ceiling and sealing cracks around
windows and doors will reduce noise as well as reduce energy needs for
heating and ecoling.

Dauble-glized windows, with panes of different thicknesses, solid core
doors, acoustical ceiling tiles, rugs and draperies will all help relieve the
occupants from the noise, The transmission of sound can also be reduced
by increasing the thickness or density of the wall and staggering the studs,
04 stud is attached 1o only one panel.



Special
Noise Problems

his section will focus or: the critical noise
problems for local govemment and sug-
gest which techniques are appropriate,
Again a waming is due— hefore deciding
on any technique make sure you have
the authority to adopt and enforce the
technique,

Airpost Noise

The naise control and land use planning process needs some modifica-
tion to account for airport noise, To be effective the planning effort should
include all affected local govemments and the aiport opertor. The process
is further complicated by the role of the Federal Aviation Administmtion
{FAA) which is responsible for regulating sircraft noise at the source and
for flight aperations.

The FAA has set forth a schedule for noise abatement so that the air-
lines bring all new and existing sircraft into compliance with their noise
standards by 1985, As airlines buy new jets or retrofit existing jet engines,
the aircralt single event noise levels will drop. The noise exposure arca
could diminish, except where there is an increase in traffic.

17



The loention of industries or other computible uses in high-noise areas
poses no problem. However, much more lond exists in the high-noise area
than can ever be used by commeree or industry. And there is strong devel-
opment pressure from landowners, developers, builders and people anxious
10 live in a low-density residential environment. Unfortunately, many of
the prospective homeowners are either unaware of the noise problem or
underrate its elfects before locating near an irport.

Some noise control techniques the aimpor operator should consider are:

— Acquiring land to be used ns an open space buffer or to be leased or
sald for noise-compatible use, e.g., industry, air freight warehouse,
agriculture, golf course.

—Providing purchase guorntees 1o existing hemeowners in high-noise
arens. Homes cauld then be soundproofed and resold, ar moved toa
Jow-noise aren, or demolished. Such a program would also involve
tesident relocation costs,

= Soundproofing existing homes and other noise-sensitive uses in n
medemte-noise area on a cost-sharing basis.

— Building naise barriers,

— Constructing new runways to shift noise away from residences.

—On-the-ground aircraft opentions.

— Preferential minways snd approach and departure flight pattems,

—[n-the-nir ircraft operational procedures,

~ Landing fees pegged to lime of day o type of sircraft,

—Airpcfm restrictions based on time of day or numbers or noise of
aircraft,

Some of the nbove techniques must be approved by the FAA because
of possible interference with interstate commerce or safety standards. And
the operator should cansult with local govermment to ensure that efforts
ate complementary,

Local governiments should consider the following iechniyues {in cooper-
ation with the airport operatar):

— Zoning the high-ncise areas {not acquired by eminent domain or con-
trolled by easement) for industrial, commercial or open space use—
no resiclential or other noise-sensitive uses allowed. Zoning moderate-
naise areas for noise-compalible uses or residential use by specinl per-
mit according to your noise stondards, Restricting the height of
buildings and other structures in the flight path. Considering com-
pensation to landowners who must keep their land undeveloped and
1o landowners affected by the height limitations, compensation to
cense when the noise is reduced to an acceptable level or if the flight
path is changed.
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—A naise alert in propenty deed or rental lense to give a prospective
resident due notice.

—Not programming waler or sewerage lines, sireels or other improve-
ments which would stimulute residential development in the noise area.

~~Close cooperation among Jocal govermment, the girport operator and
stote and fedem] agencies. Make sure airpont master plan and local
comprehensive land use plan and zoning map are complementary.

~Involve resiclents of airport environs, lindowners and environmental
and civic groups in the planning and implementation of the noise
conlro] program.

Higlway Noise

As with airport naise, local govemnment can best control highway noise
by concentrating on the path and the receiver of noise. As for source re-
duetions, the EPA has promulgaled regulations for new trucks and pub-
lished preliminary regulations for new buses and motoreycles, requiring a
stnged reduction of noise emissions over several years, Tire noise and autor
mobile noise are currently under study.

The Federal Highway Administration (FHW A) requites assessment
of expected notse levels [or new highways or major reconstructions and as-
sessment of mitigation mensures, The final noise Jevel should be less than
the FHWA, design level {Appendix B). The problem is that the design
noise level for residences (70 dBA) is higher than most noise siandards for
residential use set by local governments.

The solution is either barriers, land use controls or iraffic management to
keep the noise {rom becoming a problem, Barriers have become increasingly
popular among state highway depariments us a noise contral technique, States
are using barriers on new and existing roads. Even though they are expen-
sive, land developers can also use barriers 1o protect new residences from
noise where the state is not planning to or has not buill barriers,

Another approach is tralfic manngement, including rerouting truck iraf-
fic away from noise-sensitive land uses, lowering speed limits or instituting
time-of-day restrictions, Implementing traffic management techniques on
slate roads may require consultation or approval of your stale transpartation
department.
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The zoning ordinance is an effective technique ta control developmen
in a noise aren where you have vacant land. Low-density zoning may work
where an adequate buffer and ofher mitigation techniques are used. Bul
when no residential developmen is suitable, zening for open space is ap-
propriate and some form of compensation may be necessary {Appendix O,
If you permit residential development along a highway, you should require
confermance to the performance standards you set for the special permit
procedure,

Railroad Noise

Railread noise is not a major problem for most communities. However,
milroad noise seriously affects some alder communities, especially in mining
areas or where milyards are located, In 1975 the EPA promulgated regu-
lations for interstate railroad locomotives and freight ears. The railroads
must meet "bestmaintenance practice’” standards for in-use locomotives
and cars; these standards are now in effect,

By the end of 1979, all new locomatives must be equipped with muf-
flers 1o meet stricter noise emissions standards. The 1975 regulations, how-
ever, did not upply to stationary milioad equipment, Subsequenily, the
railroads nssociation sued EPA 10 require the federal govemment 1o set
such standards, The new regulatians are expected in the near future., These
would preempt state and local regulations, which the association considers
a burden to meet,

".'I.';.'.-,;-.'.' % Fortunately, the land along railroads in urban

i
X
ONE Pl

i st areas is generally used for industdal purposes be:
iy el cause of needed access for freight pickup and de-
et livery, Residences along milroads are usually old

nistiatand new construction in these areas s fare,
uitad  Because most wban land along milmoads is already
| developed, lnd use contrals are not very effective,

N ] However, where vacant land exists it should be
: zoned for industrial use, The industrial zoning dis-

o T oh. trict should not permit residential or other noise-
& | sensitive use,Quiside urban areas, vacant land along

. | milioads may be under development pressure. You
%, { should map the noise in these areas, based on rail-
4 road conformance to federl source emission stan-
A2 dards,
The general procedure of zoning vacant land for noise-computible uses,
with provision for special permits, is applicable 1o milroad noise areas. The
special permit, with its performance standards, may also be necessary in
buill-up areas for proposed redevelopment projects in high-naise areas.
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Housing rehabilitation is genemlly not regulated by a zoning ordinance,
because there is no change in land use. But any government housing as-
sistance programs should include s recognition of where the noise areas are
and recommend incorpomting noise-mitigation measures into the rehabilita-
tion program.

Motorcycle Noise

The EPA is in the process of drafting final regulations to quiet mator-
eycles, The preliminary regulations set separate standards for street and
off-the-road vehicles. Once the EPA regulations for motercycles are final-
tzed, you should incorporte the standards into your community noise or-
dinance. You have the responsibility of enforcing the noise standards by
making sure the mufflers are not taken off or lampered with,

Off-the-rend motoreyeles need special considemtion in lznd use planning
and control, When you set aside land for recreational use, identify certain
areas for motorcycle trils. The tmils could perhaps be used for snowmobiles
in the winter, Having trails set aside for motorcycles and snowmobiles will
be an incentive to keep the vehicles off the streers and out of vacant lots or
backyards, Off-the-roud motorcyles used on private property can be regu-
ated by the propenty line standards in your community naise ordinance,

Industrial Noise

Y our zoning ordinance should nat allow residents to locate in arcas des-
ignated for industrial use. You would want to do this nat only to keep resi-
dences cut of noise areas, but to make sure you have prime industrial sites
set aside for futwre industrial and econemic growth.

The industial noise which affects the community most often comes
fiot from stationary machinery but from the cars and tnucks going and caming
from the plant. Even with federal source controls for vehicles, some noise
will stifl remain, For this reason you should have industrial zoning districts
located away from residential areas.
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To protect nonindustrial land uses adjacent 1o the industrial district, you
should set noise standards for your zoning districts and put these into your
community noise ordinance. The standards regulate noise, not at the source
but at the property line {Appendix B). Without a zoning erdinance you
can still regulnte industrial noise through the community noise ordinance.
The property line standards will nol be set for zoning districts but for in-
dividual properties based on current use.

FL
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Implementation

edeml funds are uvailable for lund use
planning from the Depanment of Housing
and Urban Development (701" funds),
| from the Fedeml Aviation Administration
{zirport noise control and land use com-
patibility planning grant program), and
from the Environmenta! Protection Agency
lhmugh the Quiet Communities Program.

Afier you have reviewed the toch-
nique:. you should selecl ane or more which fit your needs and state and
local laws. You may find that a technique is applicable in one situation and
not anather, And there are costs associated with each technique which
you should consider.

Costs

The casts of land acquisition, noise barrier construetion, and sound-
proofing buildings are very high. The Department of Transportation has
limited funds available for these projects, Other fedem! funds are available
for these projects to protect existing noise-sensitive uses,

Federl funds, however, are not available for new residences or public
buildings. This is one reason why land use controls ure so important. If
people plan to live in high-noise areas, they must pay the additional costs
for bamiers, soundprocfing or fand baffers, States are becoming inereasingly
interested in building noise barriers along major highways, Barriers are cone
sidered more cost-effective than land acquisition or soundproofing.

The Airport and Airway Development Act Amendments of 1976
noted land acquisition as an important nolse control technique, eligible for
airport trust funds, Barriers are most effective for on-the-ground noise con-
trol but offer no protection for the vast majority of people affected by air-
craft noise,
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Insulation is currently being installed in airport envirans only on an ex-
perimental basis, with successful results on public buildings. Several foreign
national govemments have alrerdy committed sizable funds 1o soundproofing
homes and public buildings.

The estimated cost of soundproofing varies, depending on the amount
of reduction desired and whether it is done during or after construction of
the building. Soundproofing just windows and doors can reduce noise
substantially. Additional measures are not generally cost-effective. With
soundproofing, the building receives the additional benefit of needing less
energy for heating and cooling. The energy savings exceed the energy
costs of providing year-round mechanical venlilation.

Where the noise level is extremely high, purchase of existing residences
may be necessary, In this ease you should figure moving and other reloca-
tion costs in estimating prograrm expense. Compensation payment to land-
ownets who are not allewed to develop their land, situated in high-noise
arens, is discussed in Appendix C.

Public Support

Planning and implementing a noise contral program demands publie
support. Many of the decisions you will have to moke will be controver-
sial. If you fuil to sct, citizens will compluin about the noise and lnck of
commitment on the part of loeal officials, If you make the tough decisions,
landowners and prospective homeowners will objeet to "*more government
regulations’ and **no-growth policies.”!

An educational and eitizen involvement program should be blended
with the plaaning and regulation program. As citizens understand the noise
problem and what techniques are available to local govemment, your job
becomes a lat easier,
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Appendix A:
Noise Metrics and Prediction Methodologies

Noise Metrics

The job of noise control is made more difficult by the variety of noise
metrics. Definitions of terms and noise metries are presented below, ex-
cerpted from Airport-Land Use Compatibifity Planning, a document
prepared by the Federal Aviation Administration.

Glossary of Noise Terma

Decibel (dB). A numerical expression of the relative loudness or level of
a sound, i.e., the sound pressure level.

A-Weighied Sound Level {dBA). The human ear is more sensitive to
sound energy at high frequencies than at low frequencies, Also, the ear's
sensifivity o sound of different frequencies changes with the level of the
sound, The A-weighted sound Jevel is the actual measured sound level
weighted 1o match the sensitivities of the human ear. This may also be
written dB(A),

Noise Metric. Noise metrics are the different measures by which a given
noise may be expressed, for example, Noise Exposure Foreeast or Day-
Night Average Sound Level,

Equivalent Sound Level (Leq)

Leq is an energy summation of the aggregate noise environment as meas-
ured in A-weighted sound level. Contour values range from less than 50
Leq for lightly impacted areas to more than 70 for heavily impucted areas.
It includes ne time-of-day cormection.

Day-Night Average Sound Level (Ldn).

Len was develrped in 1973-1974 for the Enviropmental Protection
Agency. It is the energy-averaged equivalent level (Leq) for 24 hours, ad-
justed to include a 10 dB pemalty for noise exposures during night-time
hours (10 pum. ta 7 a.m.). It is a mensurable quantity and can be measured
direcly using portable monftoring equipment. Contour velues usually range
from less than 55 Len for lighly impacted areas to more than 75 Ldn for
heavily impacted areas.

Community Noise Equivalent Level (CNEL).
The CNEL was developed for the state of Califomia, It is quite similar

to the Ldn, except that it introduces an intermediate weighting for the enrly
evening hours hetween 7:00 p.m. and 10:00 p.m. in addition to the
weighting for the night-time hours ([0:00 p.m, to 7:00 a.m.). Contour
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values usunlly range from less than 55 CNEL for lightly impacted areas to
tmore than 75 CNEL for heavily impacted ureas. CNEL, like Ldn, is a

measurable quaniity and can be measured direcily.

Noise Exposure Forcecast (NEF.

The NEF was developed in 1967, It takes into account the time-of-
day plus the additional exposure factors of the duration of aircraft flyovers
and of discrete (pure) tones such as wrbine "“whine." The NEXF is a com-
plex procedure, usually requiring the use of o computer for noise contour
development. Contours derived vin this method usually mnge from less than
20 NEF for lightly impacted areas to more than 40 NEF for héavily im-
pacted areas, The NEF is a calculated noise exposure value and cannot be
directly measured,

Prediction Methodologies
Highway Noise,

FHWA's Noise Prediction Mode! (Report No. FHW A-RD.77-
| 08) presents \he latest method for estimating highwny noise. It explains
the theary behind the model and gives three levels of solution ranging
from simple pencil-and-paper ealculations through handheld calculation
programs to a compuler program.

Your stale highway department should have a copy of the manual
and may have experience in using the prediction model, You may alw
request a copy from the Office of Engineering, Federal Highway Ad-
ministration, FING-20, Washington, D.C, 20590.

Airport Noise,

Caleulation of Day-Night Levels (Ldn) Resulting from Cioil Air-
eraft Operations EPA 550/9-77-450, including addendum 1, des
cribes how to perform ““desk caleulations” of noise from civil aircraft
operations to determine noise impact around airports, You may obtain
o copy from the Office of Noise Abatement and Control, U.S. En.
vironmental Protection Agency, Washington, D.C. 20460.

If you have a problem with military aircraft noise, contact EPA for
this document: Department of Defense: Air Installations Compatible
Use Zones (AICUZ) Program (EPA 55019-77-353),

Railroad Noise,

You can receive assistance from EPA to predict and map railroad
noise, although no document is currently available for distribution.
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Appendix B: Noise Standards

This appendix offers three types of noise standards: community noise
standards, land use standards, and standards used by federal agencies,

Community Noise Standards

The communily noise stndards are linked with broad receiving land
use entegories: residential, commercial and industrizl, Each category in-
cludes all the zoning districts you consider related 1o that use, For example,
the industrial eategory could include agriculiural and forest districts as well
as industrial districts,

Therefore, you must decide how to aggregate your zoning districts into
several categories. And you st se! noise standards (limits) for that category.

The stanclards are property line standards. This means the noise meas-
ures at the property line must not exceed the standard for that category.
Where no zoning ardinance exists, the standards may apply 1o the actual
use of the property rther than to a zoning district,

Following are excerpts from three community noise ordinances which
show the property line noise standards for those communities.

San Diego County, California
Ordinance No. 4387

Zone Ambient Noisc Lovel Limits

Zone Time Sound Level
1A-Weighted)
Decibels
Resideniisd  R-1, R-1-A, 7ami0 7 pm. 50
Ed-A,R1B R H 7 pm. 1o 10 pm, 45
LC, LCA T Temporry,  10pm.te 7o.m. 40
R-Zand R-2-A
R-3. R4, R5,RP, Tamto 7pm. 60
PRI, and all other resi- 7pmae [0pm, 55
dential and estate zones 10pm.to 7am. 50
Commercial - All Commercin] zones 7am 1o 7pm. 60
7 pm. o 10 o 55
10pmoio 7 am, 55
Industdal M, M-I, M2 Anytime 0
M-3 and all ather

Industrial nnd
Agricubiuml Zones,
including 2B Anytime 57

The time duration allowance set fonh in the table below shall apply to
these noise fevel limits.
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Allowances for Sound Levels Lasting Less than an Hour

Duraion Allowance Decibels
Up 10 30 rinutes per hour {30 %45) +3
Up to 15 minutes per hour (25%0) +h
Un 1o 10 minutes per hour (16%4) +8
Up to 5 minutes per hour (8%) +11
Up to 2 minutes per hour {394} +15

Permissible canstctivn noise level Gmits shull be govemed by Sedtion 36410 of
this chapler,

Montgomery County, Maryland
Noise Ordinance (February 11, 1976)

Policy: To reduce the outdoor smbient noise level so as to promote public
health, safety, welfare, and the peace and quiet of the inhabitants, and
to facilitate the enjoyment of (he county s natural attractions and resources,

Penzlty: Misdemeanor. Maximum of $1,000 fine.

Enforcement: By the director of the Department of Envircomental Pro-
tection or his designee. A writien notice may be served upon an alleged
violator requiring carrective action to be taken. Any person may com-
mence a civil action on his own behall against an alleged violator,

Specific Prohibitions: 1) Maximum permissible sound levels shall be re-
duced by 5 dB{A} for sound of periodic or impulsive character or an
audible tone such as & whine, hum, or screech.

2) The playing of rudios, phonographs, loudspeakers, or other noise
piodiacing mechines or devices upon private property or upon public
streets, thoroughfares or other public property shall not exceed sound
limits established in this chapter.

3) Unlawful for any person 1o sell anything by outery between 9:00 pim.
and 8:00 a.m,

4) Unlawful 10 use a dram or musical instrument in the sireet or thor-
oughfares between 9:00 p.m, and 8:00 om.

5) Unlawful for any person owning, harboring, keeping, or in charge of
any animal or fow] to allow il to cause noise exceeding the s?und limils.

Quiet Zone: The County Executive may designate any geographical area
of the County as a Noise-Sensitive Atea in which noise producing ac-
tivities may be prohibited.
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Maximum Permissible Sound Pressure Levels: |) At any point an the

property line:

i) 62 dB{A) commercial ar industrial zone;

i} 53 dB{ A) residential zone;
2) Maximurm permissible sound levels measured at property line or 50
feet from source whichever is greater, for construction, repair, or demol-
ition shall not exceed the sum of 20 dB{A) and maximum permissible
levels from 7:00 2.m. to 9:00 p.m.

Variance & Exemptions: [) The Director of DEP can authorize tempor-
ary exemptions from maximum permissible sound levels for a reasonable
period of time,

2) Exemption for performance of emergency work.

3) Waming devices necessary for public safety such as police, fire and
ambulnnce sirens and train homs,

4) Any agricultural use as defined in Section 31B-2(b) of this chapter.
5} Lawn care, maintenance of house and automobile, etc. are permitted
between 3:00 a.m, and 9:00 p.m. even though noise levels are over

55 dij{A).
King County, Washinglon

Ordinance No, 2909
District of District of Receiving Property
Sound Source Within King County
Rural Residential  Commercial Induatrial
Rural 49 dB(A) 524B(A) 55 dB(A) 57 dB{A)
Residential 52dBA]  55dB(A)  S7dB(A]  60JBA)
Commercil S5dBA)  S7dB(A)  OOB(A) 65 dB{A)
Indusirial 57dBA)  60dBA)  65dB(A)  7OdBA)

Section 303, Modifications to Maximum Permissible Sound Levels. The
maximum permissible sound levels established by this chapter shall be
reduced or increased by the sum of the fallowing:

a) Between the hours of 10:00 p.m. and 7:00 n.m. during weekdays,
nnd between the hours of 10:00 p.m. and 9:00 a.m. on weekends,.
the levels established by Section 302 of this chapter are reduced by
10 dB{A} where the receiving property lies within n reral or residen-
tial district of King County.

b) For any source of sound which is periodie, which has a pure tone
component, or which is impulsive and is nol mensured with an im-
pulse sound level meter, the levels established hy this chapter shall

be reduced by 5 dB{A),
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¢) For any source of sound which is of short dumstion, the levels esin-
blished by this chapter are increased by:
1) 5 db(A) for a total of 15 minutes in any ene-hour period; or
2) 10 dB{A} fer & total of 5 minutes in any cne-hour period; or
3) 15 dB{A) for a tolal of 1.5 minutes in any one-hour peried.

Land Use Planning Standards

The following exterior noise stindards are recommended by the Federal
Aviation Adminisiration, Federal Highway Adminisiration and the De-
partment of Fousing and Utban Development for use by local govemment,
They are not required stanclards for local government; they are suggested
stundlards.

Chart I aggregates the many land uses listed in Chart | info four zones
(A through D), armnged by incrensing noise levels, Zone A has minimal
naise exposure and is suitable for noise-sensitive fand uses, wheress Zone D
has severe noise exposure and is suitable mainly for indusiry.

These standards can be a help in deciding on perdformance standards for
your fand use ordinances. You could allow a land use best suited for Zone
A (low noise area) to locate in a noisier area if the developer could meet
the Zone A standards through noise mitigation measures,
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LAND USE GUIDANCE CHART I

Sluem Land Use Lug

No.} Zone!

1] Residential AB Y Orber ieansportation, communicution,
1 Tousehald nils. wndd wlitien,

11,11 Single units —detachedd. A 50 Trade.

11,12 Single units—srminttached, A 5) Whalesale Tradle.

11,43 Single units =gttached caw. B 52 Rewil wade=building materisl,
11,20 Two uniti—side-hysidr. A hurdwurr, and fam equipment.
10,22 Twis wnits = une above the other, A 53 Retail irade = general merchanclise,
11,3 Apartments —walk up. B 54 Retail trade = food,

11,32 Apartmenly—ebevatit. BC 55 Retai! trade —uimomutive, murine craft,
12 Grﬂ‘ll;l quaren. AR witctulty and accessorie,

13 Resiclential hotels, i} 50 Retail irade —appare] and necessarivs,
14 Mabile: home parks or coun, A 57 Retail trade—rfurniue, home

13 'I'rnnlirnlllmfuinul. Y fuznishings, and rquipmenl

19 Oither residentivl. A 59 Relail tratde—eating and drinking.

DOither retail itnde,

C
20 Munufactering.’ DD ,
g 60  Services.
B
D

C.
2t Fewnd and kintree] producti— c
manufuctusing. ol Finance, imurance, and real estate

22 Tessile mill producis—manfaciuring, € services.

3 Apparel and other finished products C 62 Pesonal ervices,
wmade from [ulseies, leather and 03 Busisrs servicer.
vimilar materials — manulacturing. 04 Repair services,

24 Lasmbier and wood products [except CD 65 Prolesionsl wrvices.

Tuttsiture) = manufucterieg, 60 Conlract consiruction services,

25 Fursiture and fistures = manfucring. C-0D 67 Girveramenia! setvicer,

2 Puger and allied products = CD 08 Eduratonl services,
sanufacturing. 6% Miscellancous services,

a P".Ir::m‘"‘.l::hl"hmk' and ullied cb 76  Cultwral, entertainment, and

28 Chemicaly and ullie<! puoductn= cb -TR r““r""."".': "
manutycturing. "Imﬁ aclivitics asc nature

29 Petoloum eefiniag and ielared cD 5 Fxoiifiont.
et 72 Public auembly.
indumries, 7 A X

. . 1 Amusemenis.

30 Manufacturing {eontipued). 71 Recerational sciivities?

3 Rubber and miscellanenus plasiic CIY 75 Resorts and geoupr camys,
prodlacte= manulucniting 7% Packs.

12 Sioae c}ayl. nful Wlass producti= CD Chher cul|u|n|.lz-n|rnninmrnl. and
manufaluring. it

1 Primery metal induairies. D rectrational

k2] Fabricsted metal pm(iuc'tl - D 80 Resource produch'nn and extraction,
manufacturing, Bl Ayrivulige,

35 Professional, scientilic, snd controlling 1B B2 Agriculturl velatee setivities,
instiumenns; photographic and 83 Foresiry activities and sefated services,
aptical goodds; waiches and elocks— 84 [ishing activities nd seluted services,
muRufscturing, 85 Alining activities and relwted sepvices.

39 Miscelaneons manufacturing. C.D 89 Other resousce prosduction wnd

. - ERNEof.

40 Transporiation, communication, and

utilities, 90 Undeveloped laod and water preas,
41 Railwat, rapid rif ransit, andieet 9 Undeveluped and unused lond area

railway transportation, {excluding nuncommescinl [erest
42 Molur vehicle trangportation. develapment).
43 Aireralt ramiportation, Noncammerrial ferest development
44 Murine erah iransporiating, 93 Waterazeas
45 Highway and sireet rightof-way, 94 Vacant {loor area.
46 Automohile parking. 95 Under comtruction.
48 Communication AD 99 Otherundeveloped Jand und waree
48 Ukilities, D aleat.

Source: Federal Aviation Adminisration, ebirpart-Land Use Compatibility Planning, 1977,

! SLUCNE: Siarard Land Use Coding Maal.
Refer 10 land wse guidance chan .
¥ Zone "C"* supgeited maximum exeepl where exceeded by sell-genentedd noise,
3 one 3" {of naise purposess ehserve pormal hazare precaution,
If activity is nor subwiantial, ais-conditioned huifding, ga to pexthigher zone.
" Requirements Lkely ta vary —individual appraiisal recommended,
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LAND USE GUIDANCE CHART il

Noise Estimating Methedologies
NEF

Land Use Noise n Hud Noise
Guidance Exporure DayMighl Avg.  Neise Eapmsure Anenment
Tanea {Lugh Clan Sound Level Farecant Guidelines
Minimal 0 0
Exposure to 10
55 il Clewly Accepuble
Muderate L) X0
Exposute tn o Nuemally
05 i} Arceptable
Signilicant 65 30
Fxposure 10 I Noemalty
75 40 Unacceptuble
Severe 75 H}
Ewxposure & 1 Cleally
Higher Higher Unurceptable

Source: Fedenl Avintian Adminisration, dlirport-Land Use Compatibility Planning, 1977,

Federal Noise Standards

Several federn) agencies have developed land use standards and are ae-
tively involved in working with local govemments to control naise. Of
greatest importance to locsl government are the Department of Housing
and Urban Development (HUD) standards and the Federal Highway
Administrution (FHWA) “'design levels,' These are not merely recom-
mendations; they are federal palicy.

The HUD standards are essentially a land use policy. HUD will not
provide financial assistance or loan guarantees for new housing or substan-
tial rehabilitation where their exterior or interior standards are exceeded.
Although HUD assisis or guarantees only 5 to 10 percent of the national
housing market, many morigage bankers use the HUD standards to fimit
their risk. Other federal agencies and some local govemments have incor-
porated the HUD standards in their noise cantral programs,

The FHW A design noise levels are not, strictly speaking, noise stan-
dards. These **levels” represent a balancing of what would be desinble
from a public health and welfare perspective and what is practical based
on our present transportation system and the vehicles which operate upon it,

The levels may be exceeded where the economic or social costs of
meeting the levels are too high. Fven when the levels are met, the FHWA
tecommends land use planning and controls to limit incompatible lend uses
adjacent ta the highway. The levels are not land use standards and should
not be used as such.
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HUD INTERIOR NOISE STANDARDS?

Arca HUD Standard Approximate L Value
Sleeping quarters ~Does not exceed 55dB{A} for more than 60 minutes ~L44&55
in any 24-hour period, and
~—Does not exceed 45dB{A) for more than 30 minutes ~L 6.25 (night) £45

during night time sleeping hours from 11 p.m. to 7 a.m., and

—Does not exceed 45dB(A) for more than an accumulation —L33445
of 8 hours in any 24-hour day.

Orher imterior nreas HUD personnel discretion

2 To be met regardless of whether noise eriginates from exterior noise sources or interior building sources such as heating, plumbing,
and air conditiening. The means required for achieving the standards will depend on, among other things, the external noise levels, the
equipment and layout used in the building, and the noise attenuation characteristics of the buildings, floors, and walls, These standarels

assume open windows unless other provision is made for adequate ventilation,

Source: U.S, Environmental Protection Agency, Department of Housing and Urban Development: Noise Abatement and
Control Policy, 1977.
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Sike
Acceptability
Calegory

Unaeceptable

Discretionary —
Nomeally
Unacerpruble

Discretionary =
Nurmafly
Accepluble

Nomally
Accrptable

General External Exposure Standards

HUD Standards

— Excesc BOMRA)
60 mirues
per 24 40un

= Eaceeds 75dI{A)
8 houn
per 24 hiurs

~Exceets 65dB{A}
B huure
per 24 hours
=Lawd
eepelitive sounds

=Does gt exceed
G5dB{A} mure
than 8 hours
frt 24 hours

=Dues ol excerd
45dB{A) mare
than 30} minutes
per 24 huurs

HUD EXTERIOR NOISE STANDARDS ®

Approzimale
L Value

L. 4>H(Jdli

LH>7‘SIIH

L”>f15d|i

L35

Ly ddB

Airport Standards
HUD Standard: Approximate
Ldn Value
NEFSP
|dn>>75d1B
CNIR>1I5
NEF 3040 [dn=065.75d8

CNR 100-115

NEF<I)

CNR<I00 Lan<fi5dl}

].1 Measuressents and projections of nnise exprosures ore fa be made atuppropiiate heighis above site boundaries,
The Compenite Noive Rating (CNR) sl Niiwr Fpouire Fovaant (NEF) are cumulative noie descrintors which were developed exfuzirely for ue in sirpon snvimoments, CNI and
NEF are roughly tranalstalle intn Laln, the noise deseriptor having upplicability o all neise soureer which E A haa tecommended be wiilized Ly lederal ayencies.

Soueee: LLS. Eavitonmenial Pratection Agency, Depariment of Housieg and Urban Deselopment: Noise Abatement and Conteol Pulicy, 1977,

Administralive Procedures

LEnceptions are strongly discourayed and
require a [02{2)c envinnmenial sinte-
meni and the Sevretary's apstoval,

Approvals require noise atienuation
measures, the Regional Administraior's
concutrenee wil an Envienomental Impact
Statement, In casws where a project 'ine
Hil" existing development inteenal mem
oranda modify this provision to provide
{ur nspecial envimnmental clearance.

Ordinary Administrative
priscetduses upply
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FEDERAL HIGHWAY ADMINISTRATION
DESIGN NOISE LEVEL/ACTIVITY RELATIONSHIPS

Activity Design Noise Levels!
Category " {dBA) Loy Deseription of Activily Category
M {
10
A2 57 60 Tracts of land an which serenity and quiet are of extmardinary
(Exterion (Exterior) significance and serve an importunt public need and where the
preservation of those quulities is essential if the area bs to cantinue to serve its
intended purpose. Such areas could inchede amphitheaters, paricular parks
or partions of parks, open spaces, or listoric disticts which are dedicated or
recognized by appropriate [ocal officials for activities requining specinl
qualities of sereniiy and quiet,
g? 57 70 Picnic ateas, recreation arens, playgrounds, active sports arcas, and purks
{Exterior) (Exterior) which are nat included in Category A, and residences, motels, hotels,
public meeting rooms, schoals, churches, libmries, and hospitols.,
C 72 75 Developed lands, propenies or activities not included in Categories
{Exterior) (Exterior) A nnd B sbove,
D - - For requirements an undeveloped lands, see pangraph 1.a.and 11.c.
E 52 5% Residences, motels, hotels, public meeting rooms, schools, churches,
(Interion) {Tnterior} libraries, hespitals, and auditoriume.

Y Fither Lo of Lyg. dlesiun ncise levels may be used,
2 Pagkain Categories A and B include all such lands (public or private) which are actuslly used as parks s well as thase public hinds officially set aside or
, desigrated by a governmental agency as parks on the date: of public knowledge of the proposed highway project,
. Hourly Equivalent A-Weighted Sound Level,
The A-Weighted Sound Level equalled or exceeded 10% of the time for the perioe! under considenstion {in this case one hour),

Source: Federal-Aid Highway Program Manual, Volume 7, Chapter 7, Section 3.



Appendix C: Compensable Zoning

Zoning, an extension of the police power, is limited by constiltional
guaraniees that private property may nol be taken for public use without
just compensation. The question which has plugued zoning since its in-
ception, citea 1916, is when does the regulation of land become a “1aking,”

This issue is important in contrelling urban development in undeveloped
high-noise areas—for example, if you decide 10 zone land in » high-noise
area for agricultuml or epen space use with even low-density residential
use prohibited, Or if you decide to zone n large amount of land for com-
mercial or industrinl use, beyond the demand you foresee for thase uses.
The landowners may chim their land was taken for public use without
compensation, because they are not allowed what they consider *reason-
able™ use of their land.

Judicial decisions. The courts have came down on both sides of the issue,
The courts have used several tests to determine whether property has
been taken by regulation: physical encroachment, public benefits al ex-
cessive private expense, substantial diminution of value, and no remain-
ing reasonable use,

The judicial decisions on this isste vary greatly by state. The states of
California, Oregon and Massachusetts allow strict regulation of private
poperty, For example, the Oregon court upheld a Portland rezoning
from low-density residential to agriculiural and forest uses, The court
decided these were substantial heneficial uses.’ The Califoria Supreme
Court upheld a rezoning which diminished the value of u piece of prop-
erty from $375,000 to $75,000.2 Where local governments have in-
tended to protect flaodplains and wellnnds, the counts in Wiscansin and
Massachuselts have upheld regulations which prohibit all utban de-
velopment.” The counts in these states are moving nway from the tradi-
fional tests of “'laking" ns fisted above,

On the other side of the issue, the Supreme Caurts in Indiana, Idaho,
New Jersey and Washington struck down land use regulations around
airports which limited building heighis and urban development ns taking
without compensation.* However, the Flarida Supreme Court upheld a
similar regulation.?

When the count finds 2 regulation 2 “*taking,”" the regulation is either
declared void in its entirety or as it applies 1o thal particular piece of
property. You must then either develop a new regulation or keep the
regulation and find a way to compensate the landowners for the loss in
value due 1o regulation.
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The strlegies used by local government to maintain the regulation in-
clude purchase of the property or purchase of the development rights to
the property. Or the awner is offered property tax reductions in return
for not developing the land.

Several judges have succinctly stated the rationale for campcnsanon
*“|To afford relief to the land owner in cases in which it is unfmr to ask
him 1o bear n burden which should be assumed by society.’® And,
“|To distribute througheut the community the loss inflicted upon the
individual by the makmg of public improvements.'

A recent case |n Palo Alto, Colif, suggests a new direction in judicial
decision-making.® The city had planned to purchase sizable ncreage in
the foothills nearby for public park and open space uses but found its
funds lncking. After a subsequent rezoning of the area to open space
use, n property owner sued on the grounds of a *“taking.”

The Califomia Court of Appeals ruled that the owner had stated a
cause of action in inverse condemnation for the downzoning of his prop-
erty. The caunt distinguished this case from the downzoning noted earlier
{footnote 2} an the grounds that the Palo Alto “iaking” was much
harsher. It is interesting that the court held that invalidation of the new
zoning regulation was an improper remedy, The only remedy was in-
verse condemnation and just compensation.

Whether you determine you must pay compensation because the
court requires it or choose lo pay compensation because you consider
compensation the correct policy decision, several options are available,

 fowee 0. City of Portland, 546 P, 2d. 1 100.

2 HFH Ltd, v. Supertor Court of Los Angeles County, 542 P, 2d, 237,

3 Floodplain regulations upheld: Tumer ¢, County of Dol Norte, 101 Calfornia Re-
porter 93 and Thenpibe Really Co. 0. Town of Dedbam, 284 NE. 2d, 891, Wer
land regulation upheld: fust v, Marinette Connty, 201 N.W, 2d, 761,

A fndiana Toll Road Commission o, Jarkevich, 193 N.E. 2d. 240; Roark ¢. City of
Coldwell, 394 P, 2d. 641; Yaw Engincering Corp, v. City of Newark, 40 A. 2d.
559 Ackerman v. Port of Seattle, 348 P. 2d. 664,

5 Warming ¢, Petarson, 137 So. 2d. 268,

8 Bacich v, Board of Control, 144 P. 2d, 823,

? Clement v, State Reclamation Board, 220 P, 2d. 897,

8 Eliiddge v. Cityy of Palo Alta, 129 Cal. Rpir, 575 {1976},
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Two New Models. Before the landmatk case of Euclid v. Ambler,” where

1 rezoning causing substantial diminution in property value was upheld,
several jurisdictions had used compensable regulation.'® Two new
models under study at present are tmnsferable development rights
{TDR) and zoning by special assessment financed eminent domain
{(ZSAFED)"

Both models are meant to compensate the landowner for the onerous
hurden placed on him or her to further public progress. In the case of
high-noise areas, this means keeping ull noise-sensitive development out
of these areas and campensating the owners for a diminished right to de-
velop their land.

Under the TDR approach, the development rights to property in the
area ta remain undeveloped —in this case the high-noise areas—are al-
lowed to be tmnsferred and used in designated growth areas as a density
bonus. Several local governments are currently experimenting with this
approach.

The ZSAFED spproach is designed to pay compensation (damages)
for harsh regulation (wipeout) and finnnce the scheme by capturing land
value increases (windfall} caused by zoning permission to develop for
intensive use, This approach is not now in use by any local government.

Mast loculities have experience with special assessment districts for
water, sewerge or road projects whereby the landowners who benefit
pay for the improvements, With ZSAFED, the concept is expanded
to include owners affecied adversely as well as beneficially by zoning-
related property vafue changes.

The scheme is appropriate for protecting high-naise areas around air-
ports and along highways and milroads. Owners of land designated by
zoning for no development would receive damages, paid in annual in-
stallments, based on the loss of value due 1o the regulation. Owners of
land designated for develnpment would pay the local government the
increase in value due 1o the permission to develop the land.

Since the government does not own the development rights, it does
not have 1o sell them back to the owner if the zoning is later changed.
In the case of noise, the zoning cauld conceivably change if the noise-
exposure aten is reduced by reduction of noise at the source. If the strict
regulntion is lifted and the Jand is permitted 10 be developed, the tax
collector simply raises the nssessment based on the new market value,

The negative impact (decreased lind values) of zoning in noise arens
would generally fall on those owning lund in the high-noise areas where
residlential clevelopment is not compatible with the noise or where in-
come-producing compatible uses, mainly commercial and industrial, are
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not needed, Increased value would accrue to land designated for com-
mercial and industrial uses which you deem compatible with noise.

A good case can be made to pay less than 100 percent of the increase
or decrease in land value due to zoning. Several studies suggest a range
between 50 and 80 percent.'* The intention is to moderate windfells
and wipeauts, not eliminate them. The profit motive would remain as a
stimulus for private action.

The ZSAFED scheme raises many administrative problems such as
how large to make the special disttict and, where the district crosses
jurisdictional boundaries, how to coordinate all the local goveraments
invalved.

The ZSAFED scheme is not meant to compensate people who nre
now living in the noise aren. Some other system would be needed 1o
provide this type of compensation. Setting up such a system is beyond
the scope of this study.

9 Village of Euclid 0. Ambler Realty Co., 272U.S, 365 (1926),

Yt 1o Kunsas Gity Ordinance No. 39946, 252 8.W. 404 {1923%City of
Kansas Cify 0. Kindle, 446 5.\, 2d, 807 (1969); State ex rel Tiwin City Bldg. and
e, Co, v, Floughton, 176 N.W, 159 (1920,

' Danald Hagman ond Dean Misczynski, Windfafls For Wipeonls, American Society
of Planning Officials, Chicugo, 1978, (Includes n discussion of bath TDR and ZSAFED),
{2 Hogman, Windfalls For Wipeouts, . 525, and Urban Systems Reseurch Inc,, "' A
Comprehensive Policy to Ameliomte Adverse Impacts of Trunsportation Facilities," for
ULS, Depament of Transportatien, May 1973, p. 67.

39



Appendix D: Bibliography

Land Use Planning
I Culifomia, Depantment of Health, Gitdelines for the Preparation and Content of
Nbise Efements of the General Plan, 1976, 30 i,
2 US. Environmental Protection Agency, Depariment of Housing and Urban De-
velopment: Noise Abatement and Control Poficy, 1977, 66 pp,
% L awrence B. Burrows, Growth Management; laues, Techniques and Policy
Implications, (New Brunswick: Rutgers University, 1978}, 150 pp.

Land Use Controls (General)

Richard F. Babcock, The Zoning Game, (Madison: Univensity of Wisconsin Press,
1969), 185 pp.

lerome G, Rose, ed., Legal Foundations of Land Use Planning, (New Brunswick:
Ruigers Univensity, 1974), 319 pp,

Denald Hagman and Dean Misczynski, Windfalls for Wigeouts, (Chicago: Ametican
Soxiety of Planning Officials, 1 978}, 665 pp.

Highway Noise Contral
YU, Feden! Highway Administration, The Audible Landscaper A Manual for
Highway Noise and Land Use, prepared by Urhan Systems Research, 1974, 95 pp,
2U3. Environmental Protection Agency, Depariment of Transpertation: Federal
hg‘giéumy Adminisiration: Noise Policy and Related Fnvironmenial Procedures,
1978, 54 pp,

Airport Nuise Cantrol
2US. Environmental Protection Agency. Aviation Noiser Let's Get an with the
Job, 1976, 18 pp,
2 [lJBS Environmental Protection Agency, Airport Notse Abatement Planaing, 1977,
Pp.
UL, Federl Aviation Administration, Airpart-Land Use Compatibitity Planning,
1977, 68 pp.
.S, Feder Aviation Administration, Planning for the Atrport and lts Enoimns:
The Sea- Tae Sticeess Story (Pon of Seattle ond King County), 1978, 95 pp.
LS. Deparment of Housing und Uthun Development, Aircraft Nojse fmpact;
Flanning Guidelines for Loral Agencizs, 1972, 275 pp.
2118, Environmental Protection Agency, Department of Defense: Atr Installations
Compatible Use Zones Program (AICUZ), 1977, 58 pp.

40



A g

- W

R i R N g TR G T s R

gl e

B il I PERTA

Community Noise Control

z 12145 Environmentul Pretection Agency, Model Neise Conteol Ondinance, 1975,
Pp-
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1Office of Noise Contral, Califomia Department of Health, 2151 Berkeley Way,
Berkeley, Calif, 94704,

2Qifice of Noise Abatement and Control, Envirnmental Protection Agency, Wash-
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3Office of Environmentni Palicy, Fedeml Highway Administration, U.S. Department
of Transpottation, Washingion, D.C. 20590.
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Airport Noise Map
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