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- The Price of Progress ] -

In recent years, highway trafflc nolse—the dp
unpleasant, unwanted sounds generated on our
Natlon's streets and highways--has been of
Increasing concern both to the public and to
local, Stale, and Faderal offisials, At the same
time, modern acoustical technology has been
providing better ways to lessen the adverse
impacts of highway lraffic noise. The purpose of
this pamphlet is 1o explain some of these
acoustical tachniques which ara now being
employed by government agencies, highway
planners and designers, construction enginears,
and private developers,

Sound and Noise

As we all know, sound is created when an
object moves: the rustiing of leaves as the wind
blows, the air passing through our vocal chords,
the almost invisible movemant of the speakers
on a stereo, The movements cause vibrations of
the molecules in air in waves like ripples on
water. When the vibratlons reach our ears, we dBA
hear what we call sound.

loudness

Sound is quantified by a meter which measures
units called declbels (dB). For highway trafiic
noise, an adjustment, or weighling, of the high-
and {ow-pliched sounds is mado to approximate
the way that an average person hears sounds,
The adjusted sounds are called "A-weighled
levals" (dBA).

relative

Perceived

The A-weighted decibel scale hegins at zero,
This represents the faintest sound that can be
heard by humans with very good hearing. The
loudness of sounds (that is, how loud they seem
{0 humans) varies fram person Lo person, so
thete Is no precise definition of loudness,
However, based on many tests of large numbers
of people, a sound tevel of 70 is twice as loud to e 4] gy
the listener as a lovel of 60. This principle is "o w0 A
illustrated on the next page. . daa d8a d8A
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Causes of Traffic Noise

Tha love| of highway traffic nolsa depends on
three thinga: (1) the volume of the traffic, (2) the
spead of the tralfic, and (3) the number of trucks
in the flow of the trafflc, Generally, the loudness
of tralfic nolse is increased by haavier traffic
volumes, higher speeds, and greater numbers of
trucks. Vahlicle nolse s a combination of the
noises produged by the engine, exhaust, and
tires. The loudness of traffic noige ¢an also be
increased by dafactive mufflers or other faulty
aquipment on vehicles. Any conditlon (such as a
steep incline) that causes heavy laboring of
motaor vehicle angines will algo Increase traffic
nolse levals. In addition, there are alher more
complicated factors that affect the loudness of
traffic nolse. For example, as a person moves
away from a highway, traffic nolse levels are
reduced by distance, terrain, vegetatlon, and
natural and manmade obstacies. Tralflc noise is
not usually a serious problem for people who
live more the 500 feet from heavlly traveled
freeways or more than 100 to 200 test from
ilghtly traveled roads.

How Tratfic Volume Affects Noise
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How Speed Affects Traffic Nolse
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How Trucks Affect Traffic Noise
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Determining noise Impact

. Highway traffic noisa is never constant. The
nolse ievel is always changing with the number,
type, and speed of the vehicias which produce

. the noise. Traffic noise varlations can be

plotted, as shown by the graph below. It is
usually Inconvenient and cumbersome (o use
such a graph to reprasent traffic nolse in this
manner. A more practical methed s to convert
the nolse data to a single representative
number,

Statistical descriptors are almost always used
as a stngle number jo describe varying trattic
haise levels, The two most common stailstlcal
desctiptors used for tratfic noise are L1g and
Laq. L10 I8 the sound level that is exceaded
10 parcent of the time.
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From the abave graph, it can be seen that the
shaded areas represent the armaunt of time that
the L1g value is exceeded, Adding each interval
during which this occurred shaws that during
the 8C-minute measuring perlod the L1g was
exceaded 6 minutas (V2 + 2+ 2+ 1% =6) ar 10
percant of the time, The calcutation of Lag s
mora complex. Leqg is the constant, average
sound level, which, over a pariod of time, con-
tains the same amount of sound enargy as the
varying levels of tho trafilc noise. Lgq for typical
traffic conditions Is usually about 3 dBA less
than the Lyg for the same conditians,

The Fedaral Highway Adminstration has
established naise impact criteria for different
land uses close to highways. Some of the
extertor criterta are Hiusirated balow.

Land Use 10 Lag
Residential 70 dBA 67 dBA
Commerclal 75 dBA 72 dBA

If a project causes a significant increase in the
future noise level over the existing nolse level, [t
is also considered to have an impact.

g

What Can Be Done To
Reduce Highway Noise?

Highway nolse Ia baing attacked with a three.
parl strategy: motor vehicle control, land use
control, and highway ptanning and design.

The responsibllities for implementing these
strategles must be sharad by all levels of
government: Federal, State, and local, Often
local officials can most effectively solve
specific nolse problems In their areas, as
demonstrated In the U.S. Environmental Protec-
tion Agency's (EPA) Quist Community and Each
Community Helps Others (ECHO) programs. The
following two sactions briefly dascribe how traf-
fic nolse Impacts can be reduced or prevented
through efforts to obtain quietsr vehicles and
efforts to contral the future development near
highways. Most of the remalnder of this pam-
phlet focuses mainly on nolse abatement in the
Federal-ald highway program,

Motor Vehicle Control

The first sirategy goes right to the source of
traffic noise: the vehicles. These vehicles can be
designed with, for example, enclosures for the
engine, fans that turn off when not needed, and
batter mufflers. Quleter vehiclas would bring
about a substantial reduction in tratfic noise
along those roads and streets where no other
corractive measures are possible. The EPA has
Issued regulations which place a limit on the
noise which new trucks can make, In addition,
many local and State governments have passed
ordinances or laws requiring existing vehicles to
be properly malntained and operated.

Unfortunately, due to limitations in technology,
these EPA regulations for naw trucks and State
and local regulations for malntenance of
vehicles can only partially raduce the noise
oreated by traffic, The best that can be expected
is a 5 to 10 dBA decrease in the noise level.
Where larger reductions are needed, other
technlques need to be employed.

Land Use Control

A second pari of this strategy calls for the
control of future development. Sometimes com-
plaints about highway tratfic come from
occupants of new homes bullt adjacent to an
existing highway, Many of these highways were
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orlglnally constructad through undaveloped
lands. There are several hundred thousand mlles
of existing highways In this country borderad by
vacant land, which may some day be developed.
Prudent Iand usg control can halp to prevent
many future trafflc noise problems in these
areas, Such controls need not prohibit develop-
mant, bul rather they can require reasonabla
distances between bulldings and roads, as well
as "soundproofing” or other abatement
measures to lessen noise dlisturbances. Many
local governments are working on land use
control.
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Less nolse-sensitive commercia! buildings
can ba placed noxt 10 & highway with
residences lurther away.,

Highway Planning and Design

Early in the planning stages of most highway
improvements, highway agancies do a noise
siudy. The purpose of this study is to determine
if the project wlll creata any noise problems,
First, the existing noise lovels of a highway are
measured or computed by models. Thon, the
agency predicts what the nolse levels will be if
the project Is constructed. | the predicted nolse
levals ara above Federal noise criteria, the noise
study must censider measures that can be
taken to lessen these adverse noise Impacts.
{See page 6 for examples of the erlteria,} This
Information is reported af public meetings and
hearings, If they occur, There are a varlety of
things that a highway agency can do to lessen
the impacts of highway trallic neise,

Noise Roduction on ExIsling Roads

Some noisa reduction maasuras that are pos-
sibla on existing roads or on roads that are
belng rebulilt include creating buffer zonas, plan-
ting vegetation, constructing barriers, installing
nolis';a insulation in bulldings, and managing
traffic.

Buffer zones are undaveloped, open spaces
which border a highway, Buffer zones are
created when a highway agency purchasss land,
or devalopment rights, in addition to the normal
right-of-way, so that future dwellings cannot be
constructed close to the highway. This prevents
the possibllity of constructing dwellings that
would otherwise have an excesslve nolse lave!l
from nearby highway traffic. An additional
benefit of bulfar zonas is that they often
improve the roadside appearance. Howeaver,
becauss of the tremendous amount of land that
must be purchased and because In many casas
dwallings already border existing roads, creating
buffar zones Is often not possible,

HIGHWAY

Opon space can be ieft as a bulfer zone
between residences and a highway




Nofse barriers are solid ebstructions built bet-
ween the highway and the homes aleng the
highway, Effective nolse barrlers can reduce
noise levels by 10 {o 15 decibels, culting the
loudness of traffic noise in hali. Barriars can be
formed from earth mounds along the road
{usually called earth berms) or from high, ver-
tical walis, Earth berms have a very nalural
appearance and are usually atiractive. However,
an earth berm can require quite a lot ol fand if It
is very high. Walls take less space. They are
usually limited to 25 feet in heigh{ because of
structural and aesthelic reasons. Noiss walls
can be built out of wood, stucco, concrate,
masonry, metal, and other malerials, Many
attempis are being made 1o construct noise bar-
riars that are visually pleasing and that blend In
with thelr surroundings.

Howaever, barrlers do have limitations. For a
nolse barrier to work, it musl be high enough
and long enough to block the view of a road.
Noise barrlers do very little good for homas on a
hillside overlooking a road or for bulldings
which rise above the barrier. Openings in noise
walls for driveway connectlons or intersecting
streets destroy the effectiveness of barriers. In
some areas, homes are scaltered too far apart
{o permit noise barriers to be built at a
reasonable cost.

Earth Berm Noise Barricr
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Shielded Nolse
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Shadow Effect of Nolse Barrier

The lower house i protectad by {he barrier,
but the upper ona Is not.

Vegatation, if it Is high enough, wide anough,
and dense enough that it cannot be seen
through, can decrease highway tratfic nolse. A
2n0-foot width of dense vegetation can raduce
naisa by 10 daclbels, which cuts (n half the
loudness of traffic noise. It is cften impractjcal,
howaever, to plant enough vegetation along a
road to achieve such reductions. But, [f dense
vegetatlan already exists, i{ could be saved. {f it
does not exist, roadside vegetation can ba
planted to create a psychological relief, if not an
actual lessening of traffic noise levels,

) 200 fi.

Loudness Cut in Hall
10 dB Reduction

ok Moaa

No Noise Reduction
{Psychologicaly

Vegetation and Nolse Reduction
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insulating buildings can greatly reduce highway
traffic noise, espacially when windows are
sealed and cracks and other openings are fllled,
Sometimes noise-absorblng material can ba
placed In the walls of new buildings during con-
struction. However, Insulation can be costly
because air conditioning |= usually necessary
once the windows are sealad.

In many parts of the country, highway agencles
do not have the authority to insulate bulldings;
thus, in those States Insulation cannot be
includsd as part of a highway project.

Controlling traffic can scmetimes reduce noise
probiems. For example, trucks can be prohlbited
from certain streels and roads, or they can be
permitted to use certain streels and roads only
during daylight hours, Traffic lights can be
changed to smooth out the How of trafiic and to
eliminata the need lor lrequent stops and starts.
Speed |imits can be reduced; howeaver, about a
20 mile-per-hour reduc¢tion in speed s necessary
for a noticeable decrease in noise lsvals,

Pavement is sometimes mentfoned as a factor
in traffic noise. While it is true that noise levels
do vary with changes in pavements and lires, it
Is not ¢lear that these variations are significant
when compared to the noise from exhausis and
engines, espacially when there are a large
number of trucks on the highway, Mere research
is needed to determine to what exten! different
typaes of pavementis and tires contribute to
trafflc noise. Until this research is completed,
the use of different types of pavement cannot
be depended upon lo reduce traffic noise.
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' Nolsg Reduction on New Roads

All of the measures described above can be
amployed on both existing roads and on new
roads. There are, however, some additional
measures which can usually be used anly on
new roads. First, a new road can be located
away from nolse sensitive areas, such as
schools or hospitals, and placad near nonsen-
gltlve areas, such as buslnesses or Industrlal
plants. Naew roads can also ba located In
undeveloped areas.

Second, a new road can be constructed below
ground laval. Much of the nolse from vehicles
traveling on this type of road is deflected Inle
the air by embankments on the side of the road.
Thus, these ambankments function in much the
same way as noise barriers.

Highway Below Ground Level

Third, a naew road can be designed and con-
structed as leval as posslble. The elimination of
steep inclines helps to reduce tralfic noise
because motor vehicle engines, especially
multigeared truck engines, do not have to work
as hard,

Although thaere are a great many noise reduction
measures possible, they all have limitations.
Consequenlly, thare ara many situations where
none of thesa nolse reduction measures can be
used. In these sltuations the only option left
may be for local authorities to require adequate
mulfler devices for the louder vehiclas.

Federal Rote

The Foderal Highway Adminlstration (FHWA) is
the agency rasponsible for administering the
Federal-ald highway program. Under this pro-
gram, Federa! funds are allotled by Congress to
the indivldual States. However, before these
monies can be used for highway projects, the
projects must be approved by FHWA, which can
only grant its approval fot projects that are
daveioped In accordance with Federal statutes
and regulations. One of these regulatfons
raquiras thal a noise study be accomplished to
determine what noise impacts, if any, will rasult
from the proposed highway improvement and
what measures wili be taken to lessen these
nolse impacts. If nolse impacts are expected,
then noise reduction measures that are deter-
mined by tho State highway agency and the
FHWA to be practicable, reasonable, and
accaptable to the public must be incorporated
into the highway improvament. The costs of the
nolse reduction measures are included with the
other costs of the highway improvement and’are
aligible for Federal funding In the same propor
tion as other aspects of the project.

State highway agencles may also use Fedseral
highway grants for noise reduction projects on
existing roads on the Federal-aid system. The
monies spent on holse reduction measures are
deducted from funds which would otherwlse be
available for highway construction,

Federal funds may be used for the construction
of noiss barriers, for acquisition of land on
which to build such barriess, and for the pur-
chase of undeveloped lands as a preemptive
buffer zone. Tralfic operational measures such
as truck routes and resiriction of hours of apera-
tlan are often [easible nalse abatement measures,
and the costs of such measures are eligible for
Federal tundings. The “soundprooting® of
public-use institutional buildings may be incor-
porated in Federal-aid highway projects to abate
traific noise, but the use of Faderal funds for
soundprooling commercial buildings or private
dwellings is not normally permitiod,




