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THE ECONOMICS OF NOISE POLLVfXON

It is important to understand why pollution - air, water,

noise - arises in our, or any, society and why it is allowed to

"_ persist, such understanding is necessary if rational decision

making is to prevail in.the "pollution field."

In consmning many goods and services an individual, in the

terminology of J. S. Mill, is involved in a "self regarding act,"

or in the terminology of the economist, is creating no externalities l

all the benefits accrue to the consumer with no positive or negative

spill-overs. For certain commodities, howeverj individuals other

than the consumer are affected by his act of consumption. The

attractively painted house, the well-kept yard, the growing of

trees and flowers, can all yield satisfaction or utility to neigh-
i

bors who did not contribute to the costs of such commodities l

indeed, one can imagine a situation in which neighbors would be

willing to pay you money not to cut down trees in your own property.

_: At the opposite end of the spectrum certain acts create negative

externalities; the riding of a noisy motorcycle in a residential

area yield benefits to the rider or consumer but at the same time

_. imposes costs (or yields negative benefits) to residents. The

rider is performing an "other regarding act.', Recognizing this

c. distinction between "self regarding" and "other regarding" actsS

or activities which do not and those which do create externalities,

many people argue that societal laws should be concerned only with

the latter category. Others argue for sumptuary law and existing

legislation penalizes acts of homosexuality, marijuana smoking,

suicide, the wearing of motor-cycle crash helmets in California,
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and so on. Economics being a positive, not a normative science,

has nothing at all to say in the field. With activities causing

external effects, however, economic analysis is essential for

rational decision making by society, f

In the "wonderful world" of perfect competition with no

externalities economic efficiency is achieved when the last dollar's

Worth of resources used in industry A results in the same level of

satisfaction or utility as the last dolar's worth of resources used

in industry B. If this equivalency condition did not hold society

could increase its well-being by switching resources until equality

were attained. Competition between buyers and competition between

sellers operating through the market mechanism ensures economic

efficiency; the consumer is sovereign. Resources flow according

to his wishes reflected in dollar votes and the impersonal market

ensure that goods and services are produced at least cost. Whether

such a system is just or equitable_ whether or not individuals should

be rewarded according to their contribution to the production of

goods and services_ whether or not any initial distribution of wealth

is good or bad are normative issues not subject to economic analysis.

However_ it is the ownership of wealth, especially property, or

rather the laws governing property ownership, which are at the

heart of the externalities problem. ,i

For example, if we return to our noisy motorcycle example, it

is obvious that if an individual owned sufficient property he could

ensure no disutility from motorcycle noise in his residence by

barring all motorcycles from his private property. If all property,

including roads, were privately owned and if vehicles were allowed
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on private roads only if certain noise pollution standards were met_

a noisy motorcycle would be restricted to its owner's property. It

is precisely because many of our resources are not and cannot be

privately owned that pollution - water, air, and noise - emerges as

a problem. To help clarify the issues involved consider the following

example. Imagine that a firm producing chemical is located on the

banks of a river which the firm also owns. If the firm dumps water

into the river a large number of salmon die. (Assume no other

benefits_ e.g., scenic_ are derived from the river.) In making the

rational decision as to whether or not chemical wastes should be

dumped in the river the firm will decide if the resulting decrease

in value of the river as a fishery would be greater or less than

the costs of other methods of chemical waste disposal. If on the

other hand the river is publicly owned and the chemical firm will

ignore the costs of dumping waste in the river and use the river

as its, not necessarily society's, cheapest method of waste disposal.

The price of chemicals will not reflect all production costs - the

price will be too low - too many chemical products will be consumed -

society will be subsidizing consumers of chemical products - a

redistribution of real income in favor of the chemical products

cDnsumers will result - economic efficiency will not be achieved.

If the government_ local or federal_ wishes to promote efficient

• _ use of resources what should it do? Should it allow river use to b_

,i

determined in a free market? Should it prohibit the chemical pro-

ducsr from dumping wastes into the river? The answer to both

questions is 'no' The government should allow the chemical pro-

ducer to dump waste in the river if it wishes but should charge the

firm the decrease in the value of the river as a fishery.
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The general rule for economic efficiency is that resources

should be allocated until t_e last dollar spent on any one commodity

yields the same satisfaction to society as the last dollar spent on

any other commodity. _-

Given the fundamental fact of scarcity of resources less pol-

U
lution must mean fewer other goods and services. Thus if society

wants less noise, cleaner air and less polluted rivers and seas it

must realize that the cost of less pollution is other goods and

services foregone. Society must order its priorities. Less de-

veloped nations would like to enjoy less pollution but are they pre-

pared to pay the cost of less economic growth, starvation, fewer

schools and hospitals? What costs are we prepared to pay to enjoy

less pollution? The question really is how much pollution do we

want and again the above stated marginal principle must apply.

With any pollution regulation performed in a piecemeal fashion,

the danger exists of merely transferring pollution from one fo_n

to another. For instance, decreasing air pollution through scrubbing

processes in air-polluting industrial processes may mean the creation

of the problem of disposing of liquid wastes. That is, less air

pollution could imply more water pollution with the waste of scarce

resources in making the transformation. To prevent inquities and

inefficiencies associated with piecemeal regulation, the marginal

principle should still be applied - all the marginal henefits and

all the marginal costs must be taken into account. In noise pol-

lution regulation fortunately, transferability to other types of

pollution is less of a problem, though instances exist of merely

moving tho noise from one area to another not always leaving it to

an increase in economic efficiency.

................................................................... •................................... •
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For almost all types of pollution, costs rise disproportionately

in relation to the degree of non-pollution. Consequent;y, it is at

the margin that decisions must be made. TO reduce the noise level

from the local freeway, the local community must decide if the real

"' costs, i.e., the school or library or any other goods and services

foregone, are worth the reduction of noise. The reduction of noise

will be the marginal benefit; the alternatives foregone the marginal

cost. If the former exceeds the latter the project is worthwhile.

Unfortunately with many such projects it is extremely difficult to

measure benefits; but unless efforts are made, too little pollution

might remain. Examples exist in which freeways have been repaved

with smooth surface to cut down noise levels; and the costs have

been extremely high and the benefits minimal or negligible. This

does not imply that the freeway has not been resurfaced in the most

efficient engineering manner, i.e., using the least amount of

resources. Rather, it suggests that cost-effectiveness in road

rasurfacing is no substitute for cost-benefit analysis in dealing

with the whole problem.

We can use the following framework to analyze the problem.

While instruments of a sufficient degree of accuracy exist for

._ the measurement of noise, each different degree of noise does not
!:

_! cause the same pain or disability to each individual because dif-

ferent individuals have different reception sensitivity. Also the

noise source or type of noise about the same level of noise, affects

different people in different ways. For example, compare a dis-

cotheque, a full grand opera chorus, and a jet aircraft takeoff. !
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For noise levels people do not seek (the discotheque, freeways,

airports, or whatever), there is general agreement that certain

levels of noise are acceptable. For example, using a dB(A) scale D

people seldom complain for noise levels below 70 whereas permanent

ear damage can result at a dB(A) level above 90 for exposure to

noise over a protracted period of time. As expected, complaints, _

legal action, and community activity increase as noise levels in-

crease. What constitutes desirable action to achieve economic

efficiency? Consider figure i. The curve oa represents the

cheapest way to achieve various decreases in noise level. For

instance, a decrease of i0 units on the dB(A) scale can be achieved

at costs of SI, Ss_ Sa, and $4. If local authoritiesj for example_

decided to decrease noise by l0 dB(A)'s on a freeway passing

through a residental area, they would consider not only all reason-

able ways to reduce noise by that amount, but also the price tag

attached to each. Xn other words, they would undertake a cost-

effectiveness study and consider various alternatives such as

reducing speed levels (a i0 m.p.h, speed decrease yields -3 dB(A))

construction of a solid wall (a concrete or large brick wall,

6-foot high yield decreases of about -i0 to -15 dB(A)). Resurfac-

ing the road (going from small chip surface to smooth surface

yields -1 dB(A))_ prohibiting motorcycles and diesel trucks (-i0

to -20 dB(A)'s).

Thus, in figure 1 the area above the line oa is essentially

made up of an infinite number of points, each representing a cost

relating to different levels of noise reduction. Assuming all

costs have been correctly assessed, authorities should concentrate

on points on the llne oa. This line indicates the most efficient
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way, (i.e., the least costly) to achieve any desired level of noise

reduction. While such information is necessary for rational decision

making, it is not sufficient. Cost benefit analysis is required

to discover if the lowest cost associated with some prime level of

noise reduced is worth the benefit of that noise reduction. Such

an analysis requires consideration of the "opportunity-cost" of

noise reduction, i.e., what is the community giving up - hospital,

school, better police and fire protection, or less-after-tax income

to achieve the same level of noise reduction. Thus, whenever the

community's demand for noise reduction, perhaps as reflected dollar

wise by the size of bond issue imposed by a vote of the people, falls

on line oa_ the desired level of noise pollution is indicated at

the least expense to achieve the level.

There is an additional consideration which most pickets outside

"i polluting factories evidently do not understand. Given that a

_ community decides to decrease some type of pollution, resources are

[i going to be required. If the most effective production process is

_i used to reach the desired level of pollution, costs will be minimized,

i.e., society will be using the least amount of its resources to

i_i achieve the desired pollution level. The question therefore of who

i pays for the use of those resources is not a question of efficiency

_i but is a question of income distribution.

If airline companies, for example, have to modify jet engines

to decrease noise and if they have to bear the initial cost and this

is utlimately reflected in higher prices of air travel_ passengers'

real income will fall. If, on the other handp federal taxes are

!i used to modify engines_ society at large is bearing the cost to

/
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the benefit of airline users. Perhaps a more obvious example is

the smoker versus non-smoker in a room. Xf a $2.00 widget placed

on the end of a cigar stopped cigar smoke pollution the question

of efficiently solving the problem is one of $2.00. Should the

cigar smoker pay the $2.00 or should the person wanting non-polluted

air in the room pay the $2.00? In terms of using society's resources

the bill is $2.00 irrespective of who pays. Who actually pays

affects income distribution.

The policy implications of all of the above can be stated as

follows:

i. Educate the public to understand (a) how pollution arises,

(b) the costs of pollution_ and (c) the benefits of pollution.

2. Establish criteria for solving the pollution problem -

this involves marginal analysis described above.

3. Devote resources to the development of measuring tools of

pollution since successful legislation will require an ability to

identify polluters and degree of pollution if costs are to be

assessed against them.

4. Implementation of the criteria established in (2) necessi-

tates deciding on who should pay to decrease pollution levels, which,

by definition, necessitates value judgments.

It must be understood that the presence of pollution in certain

instances does not constitute economic inefficiency and second_

even if economic inefficiency does exist the curing of certain pol-

lution may lead to undersirable income redistribution effects.
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For example, if we assume that airport noise is a source of

pollution only for those individuals who live close to an airport,

it might well be the case that those individuals prefer living in

, their noisy low rental houses rather than being forced to look for

low priced housing miles away if the noise pollution were removed

from the airport area and housing prices rose concomitantly. In

other words, this group of airport dwellers might vote that their

world was in equilibrium; the benefits of less noise was not worth

! the extra cost. Similarly for people who move to the Los Angeles

area for employment the wage offered presumably takes into account

the extra costs incurred by living with smog and noise pollution

i of that area.

Similarly in St. Louis the authorities, in examining air pol-
l

lution in that area, discovered that automobile emissions were

the largest single cause of air pollution but the citizens showed

little enthusiasm for attacking the automobile problem. The

authorities decided to concentrate on non-automobile causes, chiefly

industry and specifically iron foundries. For all St. Louis iron

foundries emission reduction of 83.29 would require an investment

of about $I million and 86.39 would require an investment of about

$3 million. This difference of 3.19 reduction was "hardly measurable"

but the difference in cost s $2 million, could mean many foundries

going out of business. This example points out the necessity of

marginal analysis and also highlights the income redistributional

effects since the cost of the forced shut-down would fall primarily

on the unskilled workers in the area. The majority of those workers

ire black and such shut-downs could easily reactivate St. Louis's
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past unemployment and racial problems, i.e., impose costs which

should be included in initially analyzing the pollution problem.



PREPAI{ED STATE_IENT OF KENNETH C. ORSKI, IIEAD OF DIVISION OF
URBAN AFFAII{S OI{GANIZATION FOR ECONOMIC COOPERATION AN])

DEVELOPMENT j PARIS.

I am pleased to have the opportunity to appear before

these hearings and to review the results of OECDIs work in

the field of noise control and abatement, specifically as it

_ relates to the technology and economies of noise emission
control.

OECD has been conducting investigations in the field of

noise abatement for a number of years as part of its program

of international cooperation in the field of environment.

The inclusion of noise within the programs |]as been a reflec-

tion of the growin_ belief on the l)art oE OECD member gov-

el'nments that noise_ no less than some of the more visible

forms of pollution, represents a real threat to the quality

of the environment and to the well-bein_ of people.

: It is, of course, no accident that the issue of noise

has received tht most serious attention in the more urban-

ized nations of the (]ECD family. Just as high levels oC pol-

lution in the Los Amgeles area have caused the State of

California to become an early leader in the campaign against

air pollution, so have the high decibel ratings in the

crowed, densely populated cities of %_estern E|*rope made

European nations first aware of the necessity to take vig-

_[ orous steps to combat the noise nuisance. Todayj however,

the reduction of noise levels in urban areas ranks high on

[ the environmental agenda of almost every OECD _overnment.

A
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What are the _Imensions of the urban noise problem?

Altl_ough it would be difficult to document a dramatic rise

in noise over the past two decades in terms of sound levels,

and even more difficult to estimate the rate at which noise

is li2_ely to grow in intensity in the future, there is no

doubt tllat tile problem is beco*llng nloro serious because of

the rapid spread of noise in space and in time. I']aei%year 7

noise invades a growing number of previously quiet neighbor-

hoods, and each year it is heard over a greater proportion

of the day and night. In terms of manhours of exposure, the

urban noise environment has been deterioratin G noticeably. (I)

Looking at tile problem from this standpoint one is inev-

itably drawn to the conclusion that the motor vehicle is

principally responsible for the situation. _hile the sources

of annoying" sound in a city are plentiful - construction

equipment, household appliances, barkin_ dogs are some of

tlle exa_*ples - few noises have been extending ti%oir influence

as rapidly and relentlessly as the noise of motor vehicles.

It is tl%e seemingly unending spatial and temporal progression

of traffic noise, affecting as it does the lives of an ever

_rowin_ proportion of the population (2) for an eves longer

(1) For example, the 1961-62 noise survey in London showed
that the period of calm during night hours had been reduced
to approximately 5-6 hours: from .idnigi_t to 5-6 a.m. What
is more, subsequent surveys in London have shown that the

period of night calm has since grown shorter. Similar phe-
nomena llave been observed in other ma_or European cities.

(2) In the United States, according to one study, the number
of people exposed to noise levels of 55 dB(A) and higher will

have quadrupled between 1960 and 1985 ["Trnasporation Noise A'
Pollution: C,;ntrol and Abatement", NASA (1970)3; in the United
Kin_don another study has estimated that the number of people
exposed to noise levels of 65-70 dB(A) and above will grow
fro,* 46 to 61% total population between 1970 and 1980

['IA [_eview of i{oad Traffic Noise, BRL Keport L|< 357 (1970)]
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number of hours each day and night that distinguishes the

problem of traffic noise from most other noise-generating

activites. This is also the reason why tile moto_ vehicle

has become the primary focus of noise abatement efforts

almost evcry_¢here.

b'ithin OECD the concern about traffic noise has led to

the creation of a special task force to develop the guide-

lines Cot a model national traffic noise abatement strategy.

The reeonm|endations of the task force, recently published in

a report"Urban Traffic Noise: Strategy for an Improved

Snvironment" (3), stress the necessity of vehicle noise

cndssion standards and effective enforcement machinery as a

prerequisite to any substantial reductions in urban noise

levels. Such standards, according to tile task force, should

be made progressively more stringent to reflect advances in

noise reduction technology, l_econizing the necessity for

basing decisions concerning the level of standards on as
[

rational grounds as possible, the task force reconunended

that governments support detailed appraisal of alternative

noise en_ission limits. Such studies_ according to the task

} force, should attempt to:

(a) define present technological capability to meet

initial standards

(b) indentify technological improvements in engine and

vehicle design required to meet a range of more

stringent standards, and develop realistic estimates

of the research_ development and production costs of

i[ such impro vemonts;

(3)Attached to and made part of this testimony.

/
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(C) explore how the costs associated with the develop-

ment of vehicles with reduced noise emission charac-

teristics might be equitably allocated between the

taxpayer and the driving public.

Studies within OECD concerning vehicle of a ma_or abatement _,

are currently continuing in the context of a major inquiry,

"The Impact of the Motor Vehicle or the _nviPonment". The

aim of this two-year pro_eet is to carry out a broad tee}]-

nology assessment of the motor vehicle in order to aid member

governments in the formulation of comprehensive straCcgies

toward the automobile.

_reliminary investigations in the context of this

inquiry indicate that reductions on the order of 2-3 dIS(A)

could be achieved in tile Calmly short run by adding acouS-

tical absoz'bers and by detailed attention to mufflers, aim

intakes and coller fans. Such incremental improvements

would bring down typical noise emission levels of passenger

cars to approximately _0 dB(A) from tile typical current levels

of 83-84 dS(A); and of heavy trucks and tractor trailers to

approximately 87089 dB(A) from tlle typical current levels of

90-91 dS(A). (4) These state-of-the-ar_ reductions coincide

closely with the United King'dom's proposed 1973 noise emis-

sion lii|Lits for new vehicles:

passenger cars 80 dB(A)

trucks (less than 200 tIP) 86 dS(A)

heavy trycks (more than $9 dB(A)
200 HP)

(4) Expressed in terms ef ISC test procedures, i.e. enLis-
sions measuDed st 7.5 meters (as opposed to 15 meters in

the United States), during acceleration in typical city
traffic conditions.
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By contrast, the limibs recently agreed to by the

Common _lar]¢ot countries approach more closely the emission

characteristics of vehicles currently on the road:

passenger ears 82 dB(A)

trucks (over 3.5 tons) 89 dB(A)
|

heavy turcks (more than 91 dB(A) (5)

200 HP)

l_eductions of 4 decibels or higher are envisageable,

but probably only over the longer run since they would seem

to require more fundamental changes in the vehicle system.

Nevertheless, a British _vorlcing group has reconunended a

reduction in noise lilmits down to 75 dB(A) for passenger

cars and 80 dB(A) for trucks, these proposed standards to

take effect in 1980

: A research program with the objective of developing a

quiet (80 dB(A) ) diesel truck is currently underway in

Great Britian. The project is looking at ways of minimizing

both body and tire noise as well as engine/exhaust system

noise. The program_ sponsored by the U.K. Department of thei

_ Environment_ is expected to run for several years.

ii Also worthy of note is a recent announcement in the

_ United Kingdom by ILieardo & Co. about tile design of a diesel

i engine with noise emission characteristics 4-9 dB(A) lower
{:

_, than those of a conventional diesel of the same horespower.

.,:' The design is based on work by Professor Priede of the
i

'i_ * (5) According to one recent test, only 4% of a sample of
approximately 400 trucks failed to meet the limit of 91 dB(A):

but 26% of a sample of approximately 400 passenger ears fai'led

' to meet the limit of 82 dB(A)A. A typical U.S. sedan is rated

at 84 dB(A) according to IS0 test p_oeodures.

i!
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University of Southampton, (7)

In Germany, the firm of Heinrich Gillet, in cooperation

with the University of Cologne and Essen, is carryin_ out

under the auspices of the Germa_ Engineering Society and the

._Linistry of Transport a technical and economic analysis of

alternative vehicle designs with reduced noise ol_ission

characteristics. The study will probably be completed by

the end of 1972.

l:inally_ in Sweden, Volvo has recently announced the

design of a new 320 lip diesel engine whirls 6 dB(A) quicfier

than current engines of equal hot.power. The cost of the

new engine is estimated to be about 5% higher than the cost

of the current on.inc.

As the above brief survey indicates: attention in Europe

is principally focused on reducing the noise output of the

vehicle system itself, while comparatively little attention

is devoted to the problem of tire noise (or, more precisely,

[ the noise due to the interaction between tires and road sur-

._ face). This is because in the typical European driving con-

i ditions the former clearly predominates over the latter. A

variety of factors are responsible for this: first, the gen-

eral absence of urban freeways seldom allows high cruising

_ speeds at which tire noise becomes a significant factor I

secondly_ streets in European cities tend to be narrower and

lined with un_bcrrrupted building facades, both of which!
accentuate engine and exhaust nolse_ thirdly, the typical

European car has a low-power (under 2000 co), high-compression

engine with a shorter stroke and higher revolution than its

. (7) Auto_l_ble Engineer: October 1971
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American counterpart} thus, at prevailing city speeds,

engine noise tends to meek tire noise tp a greater extent

than in a U.S. model. And finally, the European style of

urban driving (fast accelerations and declerations) tn_ds

to accentuate the already high noise emission characteristics

of European automobile engines.

The considerable effort devoted in the United States

to _he problem of tire noise (for example, the truck tire

investig'ation now underway at the National Bureau of

Standards) mal_es any further eonunent here on this aspect of

the problem superfluous.



Appendix A

TIIE SOUI_CES OF NOISE OF blOTOl_ VEIIICLES
AND POSSIBLE ACTION Felt CONTI_OL

Source Action Cozmnents

MOTOR CYCLES

air intake silencer Available space sm_ll.
Adverse effect on

"_ perle finance o

exhaust improved silencer available space and
effect on performance

cover vibrations, damping oi% probably not beneficial
valv_ gear case_ vibration isolation unless intake and exhaust

first dealt with

engine cylinder dampin_ of cooling comments on cover vibra-
block fins tions apply

MOTOR CAllS

i exhaust improved silencer Space not necessarily a
problem. Silencershape
can be designed to fit

_,. any space available.
i

air intake iznp_oved silencer as exhaust

cooling fan Locagion of fan Styling of the car front
with respect to can be important. Also
obstructions. Acre- design of grille and air

d)anamic blade ,atbs to radiator.
design. _ptimi sa-
tion of design

parameters to limit
tip speed. Ther-

mally controlled
operation.

w
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bIOTOR CARS (cont'd)

en inc cover improved design
vibrations whore necessary _

e.g. damping,
isolation

tires only a problem at high
speed

engine vibra- It is unlikely that !nginc redesign, shield- _tions ing or enclosure wil be applied to motor
cars. The engine is usually well Mhielded

by the engine compartment, but some sound-
absorbing material within the engine eom-
partlnent will be advantageous to minimize
reverberations.

CO_D_ERCIAL VEHI CLES_

The main source of noise is the engine, secondary sources arc
cxhaust_ air intake, fau_ tires and transmission.

engine ) see Appendix B ace Appendix

air intake )
exhaust )

codling fan ) as for motor cars as for motor ears
tires )

transmission shields enclosure, see Appendix L
improved structure

. design
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Appendix B

ENGINE

SU_L_RY OF NOISE SOUI'.CES AND METHODS OF CONT|{OL

GIVING POSSIBLE I<EDUCTIONS_ PI_OBABE COSTS
AND ATTENDANT PI<OBLZ_IS

METHOD OF IIEDUCTION COST CO_I_JENTS
CONTROL dB

Combustion 2 - 3 Nil Possible effect on
enLissions and econ-

omy of operation

Turbochanging 2 - 3 Cost of T.C. Present difficulties

:i unit in emission control.
Has the advantage of

increasing power.
+ Also, for the same

power rated speed cani:

,, be reducedgiving
further noise reduc-
ti on.

i Cover design 2 - 5 Could in- Research needed on
posible or crease cost suitable cover

:! initially of covers by designs, particularly
bad I00_ or inore: development of highly
designs representin_ damped sandwhich mater-

I-2Z of ials and vibration

total engine isolation techniques.

Shields 2 - 3 Estimated 2Z 1_equires considcragle
of total research and devel-

en_ihc cost opment, particularly
on suitable materials

and methods of fixin G
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.'".nclosure Up to 10 Up to 3_ of Numerous attendant

total vehicle p_'oblcms - fire_ risk,
costs accessibility _ _¢eight,

difficulty of main-

tenanccj cooling, etc.
Ilas far greater poten- _:
tial in buses

OpeDatin G e.g. 6 No_ neces- A feature of initial

parameters possible by sarily design. %_eigh_, size,
change from affected torque characteristics
long to etc. have to bc con-
short s_dered.
stroke

design for
sago

engine

output

Structure Up to I0 Impossible Considerable amount,
considered to assess of research and devel-

possible but need not op:l*ent required.
of necessity Co_nents of cover
bc greatly design and shields
increased, apply.



i
Presentation at

Office of Noise Abat_m_ent and Control Hearing

Environmental Protection A_eney

Washington, D. C.

November lO, 1971

by: Mr. F. W. Kolk
Vice President

Development Engineering

AMERICAN AIRLI_S, INC.
633 Th£rd Avenue

New York, New York 10017



- i -

Mr. Chairman and members of the panel: I appreciate this

opportunity to update and supplement the statement I made at your

hearing in Chicago on July 28, 1971.

You will recall that my previous testimony cited the DC-10
6

as a prime example of how noise redsctlon to the existing state-of-

art had been required by airlines of aircraft and engine makers and

had resulted in a new Jet that is 15 decibels quieter than long-range

Boeing 707/Douglas DC-8 Jets.

I stated that Federal pre-emption of the field is

required to set noise rules correlating design, certification and

flight operations factors. I expressed the view that rules setting

and enforcement properly belong with the FAA, the agency responsible

for flight safety and airworthiness standards, after due consulta-

tion with the federal Environmental Protection Agency.

I urged that governments inhibit non-compatible uses of

property adjoining airports. And, since local zoning Jurisdlcations

often overlap and conflict_ I suggested that Federal model

ordinances are needed for local consideration and implementation.

I also pointed out that since steeper flight paths reduce

nolcc for both take-off and especially approach, NASA and American

Airlines had underway an in-depth program to explore what

instrumentation and flight techniques might be required to safely

utilize steeper approaches.

I am pleased to he able to report that this program has

now been completed. It has demonstrated to us that the two-segment
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approach technique may help us bring relief to noise-sensltlve

areas,

Our program involved the use of a 720B aircraft with

JT3D engines. An available Area Navigation system was installed

• and coupled to a flight director with same special switching

h circuitry. The system allowed flight down an initial slope of 6

degrees, intercepting the normal 2.65 ° glide slope at a select-

able point, fairly close in to the runway threshhold. The entire

maneuver was under flight director co_maand, especially the

intercept of the final glide slope.

About 25 pilots were thus able to fly the airplane safely.

Admittedly_ they did =his under very ideal c©ndi=Ions. The

airplane was flown on Instr,=tents, but not under conditions requlr-

ing instrument usage. It was not flown in the presence of

adverse weather conditions such as strong winds and wind shears.

Only Stockton Airport was used. But the work did produce very

considerable noise reductions in the approach phase, and leads us to

!I conclude that an expanded program of exploratory work should be

_! undertaken to establish feaslbili=y on other types of aircraft, on

i_ real-life nolse-sensitlve airports, under real weather conditions,

and wfth a greatly expanded base of pilots. We hope that funding
m

will soon be available to permit us to fellow up on this very

significant development.

In my earlier testlmony_ I stated:

"...Most state and local responses to the Federal Aviation
Admlniatrat£on's Advanced Notice of Proposed Rulsmsklng on Air-

craft Noise Retrofit insist that noise retrofit he required.

17

!.!



- 3 -

These responses have cited publicly available literature to
prove technical feasibility and the economic reasonableness

of retrofitting. Yet, the tests demonstrating technlcally
achievable reductions relate almost entirely to approach noise
only (dominated by high frequency fan noise) and applies only

to certain four-engine aircraft, which account for less than a
third of the free wor!d_s airline fleet."

I went on to say:

"No noise-reducing retrofit kits of any description whatsoever ,.

can be bought today. The fact remains that the noise reductions
which would he derived from a billlon-dollar noise retrofit

program would occur gradually over a period of about three years,
starting two years from time of go-ahead. By then -- 1976 at

the earliest -- many of the aircraft would be retired or
scheduled for retirement."

These statements are no less true today.

No over-all retrofit program can be defined without taking

into account that each airplane type must be treated separately as

a distinct project because of the physical differences between air-

craft and their engines. As far as Ioan determine, each publicized

retrofit cost estimate has been arrived at differently. I see little

or no evidence that any cos= estimate put forward to date has been based

on either a specific set of hardware or a prescribed program for its

installation. Cost quotations that have been bandied about

apparently refer only to the cost of manufacturing noise retrofit

kits. They do not take into account that the hardware cost re-

presents only a down payment on the entire noise retrofit package.

What are some of the other costs?

First, consider an aircraft which requires the extensive

replacement of large pieces of equipment such as engine mounts,

cowlings, reversers, etc. All of these components have a book
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value which varies according to _he date of purchase of the aircraft.

Some of these aircraft are now quite old; others were only recently

delivered. Under a retrofit pregra_ such equipment would become

instantly obsolete and have no resale value; it would have to be

written off.

It is also expensive to maintain adequate inventories of

essential spare kits and components. These costs must he added in.

kqlen an aircraft is taken out of service for installation

of noise retrofit equipment_ it is non-productlve and can't earn

its keep. This cost factor must be taken into account.

Interest must be paid on the long-term capital required

to finance retrofitting. This applies no matter who pays for noise

retrofitting. No one has asked--or even suggested--that the Govern-

ment should defray the costs of noise retrofitting. The closest

thing to a government subsidy program lles in proposals for a

retrofit loan guarantee fond, created from a special passenger sur-

charge on airline tickets. This sounds reasonable enough until you

: remember that the surcharge only helps set up the loan guarantee

i_ fund. It is still up to the airlines--and its passengers--to pay

: off the loan principal with interest. This is tantamount to double

taxation of the airline passenger.

[[ None of the proposals I have seen to now, mention

_ the outlays required to reaertify retrofitted _irplanes for duty.

Reeertlfieatlon expanses, which vary somewhat according to the size

of the airplane, might range from $15 million to $50 million. The

only way to get a cheap recertificatlon is tO get a very conservative

•_:_ _---" .............................................. _ ............................................... --.,._ __ _ ......
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recertifleation, and this only degrades further the available

performance and safety of the airplane.

Frankly_ I don't know what these costs might total in

aggregate--but they seem certain to exceed the estimates that have

been blithely thrown about at hearings such as this one and in [.

press releases.

Clearly, there should be no Federal requirement of noise

retrofits until 5he total economic cost of the proposal is fully

ascertained and until reasonable means are readily available for

defraying these costs.

In conclusion, l would stress--as I did in July--that

the most pressing basic research need--both in terms of understanding

today's problems and guiding future research--ls in the area of

human response to aircraft noise. Until a more complete understanding

is achieved of what type of community noise is "acceptable_" Judg-

ment as to where the noise research funding should be expended will

at best be speculative.

The effects of high and low frequencies, pure tones,

spectral shape end absolute level end rate of exposure (repltl-

tlon) need to be understood in terms of their individual and

combined effects on human responses. This research is needed to

support current studies on the potential benefits of noise retrofit,

to provide directi'on for advanced research projects, to provide

guidance for design of future conventional, hlgh-speed, end STOL



- 6 -

aircraft and propulsion systems, and to determine environmental

impact of the air transportation system as a whole. Current

procedures, such as the Noise Exposure Forecast, are inadequate in

their present form to provide the answers and guidance required.

In addition, research must take into account not only the social

aspects of noise annoyance, hut the medical ones as well.

While we can calculate the amount of noise reduction in

decibels, we still have no soli_ evidence which says how much

meaningful relief _r_ll De derived per decibel. We know that if we

could render aircraft inaudible, complete "benefit" would accrue.

But this is beyond our practical grasp. We can only approach full

benefit on a cost vs. benefit basis. That is where technology
i

1 leaves us. _ence, research is incomplete and vitally needed.

Facilities to complete this research exist, hut funds are

i insufficlent to proceed vrlth their use except at a snail's pace.

Until this information is available to responsible agencies, it

will be impossible to evaluate the available options in_elllgently

and allocate available resources responsibly.

Than]( yeu again for this opportunity to re-appear. If

you have any questions, I will be happy to answer them for yeu.

###
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TESTIMONY OF T_ NATIOnaL ASSOCIATION OF HOF_ BUILDERS

AT ENVIRONmeNTAL PROTECTION AGENCY BEARINGS

ON NOISE ABATEF_NT AND COntROL

NOVEMBER 9_ 1971

_ir. Chairman and members of the panel:

My name is Joseph A. Singer and I am a homebuilder from the Philadelphia

area. I appear before you today as Chairman of the Environmental Control and

Energy Task Force of the National Association of Home Builders. Our organization

has over 54_000 members in nearly 500 affiliated state and local associations,

and our members build about two-thlrds of the housing annually constructed by

professional builders.

BACKGROUND

The National Association of Home builders has been conduetlng technical

research and studies for more than 20 years in efforts aimed at reducing the

cost and improving the value of homes and apartments and their environment.

Nearly a decade age s we initiated efforts relating to noise and sound conditioning.

"Quiet House" programs were undertaken to familiarize the consumer with well-

designed housing incorporating special "qui_t" features and to determine the

consumer's interest in such features. Shortly thereafter, a Residential Sound

Condltlonln_ Manual was developed to aid builders in providing cost-effective

acoustical housing environments. Some reasonable levels of performance were

suggested taking into account the variable effect of background sound levels

and occupant satisfaction. It also set forth many practical construction techniques

and details aimed at improving acoustical performance. The NAHB Research

Foundatlon, Inc. has Just completed a substantial revision and addition to that

Manual which we will be glad to supply to the Agency as soon as it has been

printed.

In addition, the NAHB Research Foundation, Inc. has been continuing

research sponsored by NAHB and other interested industry companies and



-2-

organizations to measure, in-place acoustical performance in relation _o

construction, the background noise levels, and the subjective response of the

occupants. We believe this research was the first such intensive effort con-

ducted in this country and perhaps the first conducted by private industry

not related to public housing or other governmental activities anywhere in the

world.

Three such studies have been made, involving measurements of airborne

noise reduction, impact sound transmission with various impact sources,

plumbing, appliance, and mechanical equipment noise both within an apartment

and transmitted to other apartments, and the interior and exterior ambient

noise levels. These measurements were made at project sites where normal

techniques of construction were being used. In none of the three studies was

the builder influenced to change either his construction technique or his

supnrvls_on. Thus, we believe the structures studied are reasonably representa-

tive of general practices. In addition to the observation of construction and

_i acoustical measurements, a survey of the occupants was made (by another independent

i.! research flrm_ expert in conducting and evaluating interviews) using a carefully!;

' designed questionnaire to probe the general attitude of tenants to _helr apartments

and surroundlngs, and to determine specifically their response to intensive questions

about thelr acoustical environment. This testimony is based in part upon the

results of these studies, wherein we have been able to identify some of the problem

areas that merit consideration for additional reseerchand development.

The problem of determining precise acceptable levels of "quiet" performance

is extremely difficult to resolve. It is generally recognized that roughly one-

fifth of the population is relatively insensitive to noise, while an equal pro-

portion is unusually sensitive to noise. Thus, we cannot expect to be able to
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satisfy everyone. At the same time= we must recognize that each improvement to

performance level also increases the cost of housing. It is essential that we

strike a balance between cost and performance that provides a reasonable

degree of quiet wlChout adversely affecting the ability of all Americans

to llve in decent housing, In a practical sense, this mean_ what will the

customer pay for more quiet? Several years ago, in one of the "Quiet House"

promotions, a builder included sound-conditionlng features such as quieter

appliances and acoustical ceilings at s cost of some $i,000 per house. While

prospective purchasers were appreciative of these features, they wore unwilling

to purchase homes at the increased cost. After questioning prospective purchasers,

the builder cut back the features to a cost of about $100 per house, a level

that met with moderate market acceptance.

In these days of high mortgage interest rates, high lard costs and high

labor costs, when a significant percentage of potential home buyers cannot

qualify for purchase of moderate cost housing, it appears unreasonable to

require increased costs in construction refinement, when our real efforts

should be aimed at providing as much enclosed space as possible. In itself,

increasing 6ha available space for each family member is an excellent sound-

control technique.

It is both deslreable and necessary to provide an environment _hat protects

people from harm and NAHB has long supported model building codes. Criteria

should be constantly reviewed in the light of any new scientific evidence of

the harmful effects of noise. Research into the long-term effects of moderate 6

noise levels on the health of people might well be expanded.

In view of the present state-of-the-art of noise abatement and control,

we would llke to present information relating to the satisfaction of people

with their home environment.

...................................................................... ,........................• .......,........._,L.... L.............
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NOISE PROBLEblS IN RESIDENCES

Our studies and those of others indicate that generally the most significant

acoustical problems are those between apartments, while noise sources within

the home or apartment are of less concern and exterior noises are least disturbing.

In apartment buildings,structure borne noise transmission is the cause of most

disturbance, particularly impact noises such as footsteps. Plumbing and

appliance noises are the next most bothersome disturbance since they are developed

both within units and are transmitted between units. Of course, some specific

exterior noise sources, such as airplanes, can be extremely disturbing to both

the home owner and apartment dweller in specific situations.

NOISE CONTROL BETWEEN DWELLINGS

Airborne noisB control through party walls and floors is not as significant

a problem as it was I0 to 20 years ago. Manufacturers have developed and builders
i

i USe a variety of constrsctidns providing adequate airborne isolation. If proper
:

planning and installation techniques are used, current guidelines of the Department

! of Housing arid Urban Development appear to be adequate. In our studies, we have

i not been able to identify complaints about alL'borne noise intrusion where the

separation provided a fleld-effective Sound Transmission Class of about 48 or

greater. Unfortunately, electrical outlets in party walls often reduce the

effectiveness of otherwise satisfactory construction. Revision of the National

Eleetrleal Code, and changes in local enforcement practices are needed so that

mlectrlcal outlets are not required in party walls. Placing an equal number of

© outlets near party walls, can provide adequate electrical service in most cases.

:_ The problems of economically isolating sources of vibration from the building
'i

structure deserve considerable attention. Basic to solutions is the need for

i
development and acceptance of measurement techniques and rating methods which

" provide a high degree of correlation between changes in performance and subjective
i

response of occupants. For example, the generally used ISO method of test for

i



-5-

impact soun_ transmission utilizing a standard tapping machine and the Impact

Insulation Class rating system have been shown to give equal ratings to floor

construction which vary by a factor of almost four-hundred percent in loudness

of transmitted footfall aolse. The proposed method of test for impact sound

transmission to be included "for information only" in the next ASTM Book of

Standards does not change this situation. It only provides a much better fl

definition of the test method. Other tests which relate transmitted noise to

masking noise levels or detectability offer some promise of showing improvements

in the desired correlation, but much research remains to he done. 0nly when

such improved methods of evaluation are developed, csn we hope for development

of practical constructions and installation techniques that can reduce the problem.

Similar comments are applicable to problems of transmitted plumbing and appliance

noise,

NOISE CONTROL WITHIN DWELLINGS

People can be disturbed by many noise sources within their home. For some

of these, such as the disturbance due to activities of other family members,

each family develepes their own noise control techniques. Judicious setting of

the hi-fi volume control is Just one such method.

But for several potentially bothersome noise sources,the occupant cannot

control the intensity of noise. In our various studies, it was found that from

about one-third to two-thlrds of occupants are bothered by the noise of kitchen

appliances when they are in another room. Approximately i0 to 15 percent of

the people find certain bathroom noises bothersome when they are in the living

room. A composite listing of bothersome appliance and fixture sources compiled

from our studies in a decreasing order of severity is as follows: The

dishwasher, clothes washer, exhaust fan, garbage disposer, bathtub or

shower, water closet, clothes dryer, water flow in piping, and heating

or alr-condltlonlng system noise. Each of these noise sources is
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amenable to some control, but for the most part people have been unwilling to

pay the initial cost of "quieter" appliances or modified installation techniques

which may reduce the degree of bother. Manufacturers should be encouraged to

find more cost-effectlve noise control techniques.

EXTERIOR NOISE SOURCES

%

Transportation noises such as those produced by airplanes, trucks, automobiles

and trains are the primary source of exterior ambient noise, and the cause of

most complaints in urban areas. Other noise sources which are disturbing include

building mechanical equipment, powered lawn and garden equipment, power tools,

snowmobiles and other off-the-road vehicles. We believe that efforts should be

made to reduce the noise output of all these sources. The primary emphasis at

this time should be on further research and development and voluntary efforts by

producers of the above equipment and devices to reduce excessive noise levels.

On the other hand,some legislative or regulatory measures might be considered

per_alnlng to the most bothersome of this equipment provided practically attainable

i performance levels are established.

:_ One of the recent attempts to provide a good acoustical environment is HUD's

: establishment bf interim standards for evaluation of community noise. While

! this standard is aimed at avoiding HUD's assoclatloh with projects where existing

: or predicted noise levels are unacceptable, similar techniques could be applied

to such uses of land as manufacturing, office buildings, institutional buildings

and others. Because the interim standard is only a first step and it's effect has

not been tested, we must however, reserve judgement on its practicality and, of

course, on the criteria themselves. Furthermore, for a subjective phenomenon llke

sound, the wisdom and flexibility of administration in applying this standard will

be especially important.

!
<

!

i
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Obversely, and perhaps more appropriately, government planners at all

levels Mml_%"be required to consider the affect of new highways and eirports on

the noise levels of existing or planned land uses prior to the decision to impose

such facilities on the local community. Obviously, such facilities should be

designed to minimize their impact on these other land uses. In extreme cases,

where such facilities would produce clearly unacceptable noise levels, the project

should be discontinued, rerouted, or relocated.

SOLUTIONS AND RECO_NDATIONS FOR FURTHER RESEARCH AND STUDY

We believe that the Environmental Protection Agency and other governmental

agencies should encourage and support, the continuing and coordinated research

into the effects of noise on people, the development of techniques of measurement

and evaluation of noise, and the development of practical and cost-effective

nolse-control techniques, all in relation to people and their environment.

Specifically, we suggest that further acoustical research is needed on the

following subjects:

l) Automobile and truck noise, including the design of efficient yet

quiet engines and exhaust systems, truck and automobile tires, and

techniques of highway design to minimize its effects upon the

surrounding land use.

2) Aircraft noise control, including the development of quieter engines

and aircraft use patterns that minimize intrusive noise while providing

safe, efficient movement of people.

3) Structure-borne noise transmission, including development of physical ..

evaluation techniques that permit rating products and elements of

dwellings and buildings in the manner that people respond to them in

use. This should include studies of the vibration response of buildings

and components to impulsive and steady vibration sources, and development

of reproducible sources that apply inputs similar to real-llfe events.
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4) More cost effective methods of reducing appliance and fixture noise.

5) Development of economical, practical, and market acceptable window

and door systems specifically designed to minimize excessive exterior noise

intrusion, such as from aircraft and heavy traffic, in single and

multlfamily housing.

% Additionally, EPA might consider study of enforceable legislation and

regulations which local and state governmental bodies could use to keep exterior

noise and dlstrubanee at reasonable levels.

Finally, EPA should encourage manufacturers to label noise levels of

appliances, equipment, and related items under a rational and consistent rating

system to inform consumers so they may evaluate the equipment in relation to noise.

< I thank you for the opportunity of appearing before you today on this important

_ subject and will attempt to answer any questions you might have.
[

!:
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MOTOR VEq{ICLE NOISE REDUCTION l

The motor vehicle was designed to meet the transportation needs

of people. Unfortunately, this has meant that motor vehicles 2 tend to

concentrate where people concentrate, in the cities. Consequently, there

are large numbers of motor vehicles in the cities and these vehicles

create significant environmental problems; not the least of these is

noise pollution.

Because motor vehicles are the major source of urban noise, my

discussion focuses on policies which can reduce motor vehicle noise pollu-

tion. The thrust is to identify issues and emphasize what can be done

FLOW tO prevent future noise from mass use of motor vehicles,as well as

identifying needs for implementation of these strategies.

INTRODUCTION 3

While air pollution caused by motor vehicles is widely viewed as

a serious problem to be dealt with immediately, noise pollution is not.

I. This testimony draws heavily on "Yhe Impsct of the Motor Vehicle on

Air, Noise and Safety: Problems and Policies," written for the United
Nations Conference on Human Environment in Stockholm on June of 1972.

It was written by Sun_ner Myers_ Director of Urbsn Systems Studies for the

Instltute of Public Administration, Washington, D. C.

2. The noise pollution problems caused by :actor vehicles result almost

exclusively from _ehicles powered by internal combustion engines. Other

sources contribute in only a minor w_y.

3. This section draws heavily on research of the Organizutlon for Econemlo

Co-operatlon and D-_velopment published in Urb=n Traffic Noise.; report to
the Consultative Group oi% Tran_]pDrtation, August 1970.
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This is true despite mounting evidence that noise can have deleterious

psychological and physiological effects on human beings. It is also true

despite the fact that people normally prefer a quiet to a noisy environ-

ment. Currently, they will tolerate a noisy one -- but that attitude is

i
changing.

.% In short, expectations are rising and noise abatement plans must

be drawn up to recognize it. Even in areas where noise abatement may not

be a serious problem at this time, many preventive measures can most pro-

fitably be taken now.

Unquestionably, the major effect of noise due to transportation is

aesthetic. It degrades the quality of life -- especially in densely

i
. populated centers where there is both more. noise and more people to hear

it. Most of the noise generated in urban centers is traffic noise, as

evidenced by a three-year long study in Chicago which concluded that:

The most prevalent city noise unquestionably is t/_at of
traffic. The most prevalent source of noise in industrial

areas is also that of traffic. In many cases, the noise

in an industrial area is that due to related traffic, such
as the motor trucking identified with a particular plant.

!:

• i. According to a prestigious panel which studied the subject: "At
_i present most people seem not to be greatly concerned or aware of the

noise problem...However, the Panel finds that the level of awareness

_ of noise pollution is rising...Because of the great ups_ing of interest
: in environmental quality, the Panel believes that a demand for action

_i to combat noise is now in the making." lq_eNoise Around Us: Findings

and Reoonzmendations, Report of the Panel on Noise Abatement, Commerce
Technical Advisory Board, September, 1970.
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In residential areas, the so-called unident[fiable back-
ground can usually be identified as noise of distant traffic. I

Other surveys in other cities draw similar conclusions -- traffic noise

do_inates other urban noises.

While, cumulatively, noise might affect people psychologically and

physiologically, its immediate effect is almost entirely subjective --
$

that is, to people who are aware of it, noise is disturbing. Because

the effect of noise is subjective, it is difficult to measure that effect.

_e difficulty is compounded because people are annoyed, not so much by

the steady "hum" or "roar" of traffic, but by the "peak" noises which more

or less randomly intrude over the background noise. Thus a relatively few

noisy vehicles, such as trucks, motorcycles, or sports cars, disturb

people more _,an the greater number of automobiles which create background

noise.

Just as motor vehicles might be designed to reduce the pollutants

they emit, so they might be designed to reduce noise, For any given class

of vehicles this might include: redesign of the engine, intake and exhaust

silencers, brakes, gear boxes, engine enclosures, and fans. Tires might

also be redesigned to reduce the noise from tire-roadway interaction.

Finally, the aerodynamic design of the vehicle itself might be changed to

reduce wind noise. However, to aoeomplith a meaningful reduction of urban

1. G. L. Benvallet, "Level and Spectra of Traffic, Industrial, and
Residential Area Noise," "111eJournal of the Acoustical Society of America,
Vol. 23, No. 4 (1951).
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traffic noise, it probably would not be cost effective to redesign every

class of vehicle, even if it were practical to do so. Clearly_ the ones

contributing most of the annoying sounda deserve the more irrcaedlateattention.

While the major noise control strategy must be the redesigning of

the motor vehicle, this may not be sufficient to reduce noise to tolerable

levels in soma areas. For example, in spite of the extremely stiff air

pollution emission standards for 1975 cars, it is estlmated that 60 American

I
cities will have to take additional measures to control oars. Similarly,

vehicles may be so concentrated in downtown urban areas that noise reduction

policies, other than redesigning motor vehicles, may be required. 2 These

policies include:

(I) planning metropolitan areas so as Eo (a) prevent the con-

_i struction of inadequately protected buildings in zones too noisy for them,

and (b) to reduce motor vehicle trips (and thus presumably noise) by pro-

viding alternative means of transportation;

(2) designing high,lays and related facilities (a) to minimize

vehicular noise through the interaction of the vehicle and road bed, and

by (b) locating and shielding buildings adjacent to roadways so as to

minimize noise;

(3) operating streets and highways in order to minimize noise

resulting from stop-and-go traffic; and

(4) restricting either (a) motorist behavior in order to reduce

noise or (b) the vehicle itself to prevent noise in particular parts of

the city.

I. John T. Midd]aton, Daputy Assistant AdmLn_.strat_r for Air Programs in the

Environ:nental Protection Agency. _£i,__gqa[.[2o:!r,tnl, O:tobar .qO, 197!, p. 2187.

2. The Institute of Public Administration is now evaluatin£ th_ usa of such

policies to control air pollution for the Office of Air Programs in the
"' Envlronm_ntal Protection Agenay.
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PLANNING

Theoretically at least, a metropolis might be planned to reduce

=he effects of traffic noise, if not the noise itself, by clustering

facilities which are to be served by noisy vehicles -- particularly trucks_

If these facilities -- industrial parks and shopping centers, for example --

were set in _hat amounts to a greenbelt, the resulting traffic noise would ?

: affect relatively few people. The trouble is that land surrounding either

' industrial parks or shopping centers becomes too valuable to be used only

for acoustic screening. People seem anxious to move close to noisy

activity centers for the sake of convenience. Perhaps they should be

protected against their shortsightedness, hut this will be costly to do.

Noise control zoning is a way of protecting people against their

shortsightedness in much the same way that building codes protect them.

Under this concept, specific zones, perhaps with maximum permissible sound

levels, might be established to exclude users who would be unduly bothered

I
by the noise in that zone.

ALTERNATIVE TRANSPORTATION MODES

It is unlikely that the provision of alternative transportation

facilities represents a feasible _ay to diminish road traffic noises. It

I. In the noisiest, Zone I, no residential buildings would be pe_nnitted.
In Zone II, which is slightly less noisy,, residential buildings would be

pemiStod but only if buildings wore specifically constructed to shield
its residents from outside noises. In Zone III, a quieter zone, noz_ally

constructed residences would bc permitted. However, hospitals and schools

would have to be acoustically insulated. Zone IV, presumably the quietest,
could be settled with normally constructed housing, hospitals, and schools.
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can succeed only if there is sufficient inducement to the user to prevail

over the economic or other reasons which caused him to choose a noisier

transportation mode. 1

It is doubtful that subways or other rapid rail transit can reduce

auto usage enough to make much difference in the noise levels on our roads.

While diverting auto users to mass transit would help reduce background

noise levels, it would have little effect on peak noises, such as those

created by trucks. In addition, there are some who think that providing rapid

rail transit facilities would increase noise levels do_¢ntown by encouraging

more development and hence more traffic.

ROADWAY

By designing and locating roadways properly, noise generated

through their use may be minimized or ameliorated. For example, design-

ing a roadway with smooth rather than rough asphalt surface can reduce

noise levels by about 5 db(A). 2 There is a trade-off, however. Smooth

asphalt provides less traction and is, therefore, less safe in wet

wea_hero

7 Another design alternative to ameliorate the effects of roadway

i

• i. For example, the decision to use trucks over rail transportation is
i an economic decision and aesthetic considerations in themselves are in-

. sufficient to induce the user to switch. Furthermore, two other major

producers of disturbing peak noises, motorcycles and sports cars, appeal
to personal tastes which may be even more difficult to change.

2. G. J. Thlessen and N. Olson, "Community Noise - Surface Transportation,"

Sound and Vibration, Vol. 2, No. 4 (1968).
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noise on the adjacent env£roranent is to put the roadway in a cut -- or

better -- a tunnel. _lis approach, often advanced by urban planners, may

not be cost-effectlve. Granted, the adjacent environment will be quieter,

but the trade-off results in both overly expensive road facilities and

serious degradation of the environment for all persons using _hose facili-

ties. The very idea of burying highways runs directly opposite to the

concept of beautifying them for the enjoyment of their many users. In

any event, narrow cuts and long tunnels concentrate air pollutants and

amplify noise, sometimes to t_le severe discomfort of roadway users. It

can be argued chat this makes inherently unsafe designs even less safe.

Noise can be minimized by designing roadways with increased width.

Streets and highways less than approximately 24 meters wide reverberate

and amplify the sounds generated by vehicles using them. For example,

sounds generated in a narrow street six meters wide will be amplified

by over tee percent. In a street twice that width, twelve meters, sound

I
will De increased by five percent.

The increased noise of a narrow street affects the people who use

the buildings on the street as well as motorists and the pedestrians who

use the street itself. Rather then widening the street by tearing do_,_n

and replacing the buildings abutting it, modifications may be made to the

buildings themselves to protect their occupants from traffic noise. _e

I, Organization for Economic Co-operation and Development, "Urban Traffic

Noise: Status of Research and Legislation in Different Countries," Paris,

January, 1969.
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most cost-effective modification involves zh_ acoustical treatment of

i
existing window openings.

be problem of traffic noise intruding on building occupants might

be prevented in the first place by properly locating or shielding _he

building from the roadway's noise. Inside noise levels can be further

reduced by screening the building with other structures. 2 Non-residential

buildings might be located along the roadway to act as sound screens for

residential buildings located in back of them. The spaces between the

buildings could be planted with trees and shrubs to provide still more

3
acoustical protection.

i. Swiss and British research have documented the fast that single glazed

!i windows sealed closed will reduce sound penetration by about 10-15 db (A)

and double glazed windows by 15-25 db (A). Sealing windows closed, of

course, implies mechanical ventilation of some sort. And this, of course,
adds to the expense of the acoustical treatment.

_' 2. Bolt Beranek and Newman Inc., "Noise in Urban and Suburban Areas:

: Results of Field Studies," Report No. 1395, January, 1967.

3. University of Nebraska, "Trees and Shrubs for Noise Abatement,"
Research Bulletin 246, Lincoln, Nebraska, 1971. Unfortunately, trees

and shrubs do not provide very effective protection against sound intru-
sions from the roadways. Swiss and Scandinavian studies show that even

very thick plantings attenuate sounds by only 5 db (A) per i00 meters.
If more than 5 db (A) of reduction is needed, other screening techniques

ere required. According to various British, French and German studies
such screening usually involves the construction of impervious sound ab-

sorbing elements of various heights. However, expensive as they are,

they can achieve sound attenuations of 15-20 db (A).

T
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TRAFFIC FL_4

_le most annoying sounds of traffic are generated when vehicles

accelerate, decelerate, and stop. One way to reduce traffic noise_ there-

fore, is to eliminate the stop-and-go driving which creates much of it.

Street traffic control systems can also reduce pollution by reducing stop-

and-go driving. There are a wide variety of techniques which might be

used for this purpose. They range from demand-responsive signalization

of intersections to grade separations of pedebtrians and vehicles. Most

of these techniques are familiar to traffic engineers who would apply them

all -- if money were available to do so. There are two major problems

in controlling noise with these systems. First, increasing traffic speed

beyond 35 mph. is counter productive in terms of noise abatement. Second,

traffic seems to be so great in some areas of our cities, such as the CBD,

that it practically ove_helms _atever improvements can be made in traffic

flow. In these situations, only outright traffic bans or other restric-

tions on demand are likely to work.

RESTRICTIONS

Noise Prohibitions. A good deal of noise duo to transportation can

be abated by requiring few, if any, physical changes in either the vehicle

or the facilities it uses. Instead, changes may he required in how motorists

behave and _ere vehicles are used.

Certain prohibitions can, of course, he imposed directly on behavior

affecting traffic noise. Some of these -- like slamming car doors at night

are difficult to enforce and must necessarily depend on _]at amounts to

voluntary cooperation. 0thers are simple to enforce and have been quite
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successful. For example, in many cities throughout the world, horn

blowing has been made illegal except in cases of in_minent danger. The

resulting difference to the environment is remarkable and most welcome in

previously noisy cities, like Paris, Vienna, and New York.

Traffic Bans. Completely banning traffic from certain parts of the

_L city will almost by definition reduce motor vehicle noise. However, partial

traffic bans such as those applied in Gothenburg, Sweden,l do not help

the noise environment very much. General background noise may have been

reduced, but to the extent that trucks, motorcycles, and buses use re-

stricted streets, the background is pierced with annoying sounds. If any-

thing, these intrusions might seem even more annoying against a lowered

background noise level. 2

i. Gothenburg noted that half of the congested traffic do_nto_n was Just
passing thru, which is not unusual. To force this traffic to use the city's

ring road (beltway), Gothenburg erected barriers which prevented driving
thru downtown while still permitting access to d_ntown.

2. The annoyances due to motorcycles, buses, and trucks may be tolerable
_' during the day but they are considerably less tolerable at night. Experi-

_.:i ments undertaken in the USSR have established that 35 db (A), an accepted
_ standard for inside noise levels, is the threshold level for optimum
' sleeping conditions. In addition, higher noise levels disturb sleepers

even though they may not waken dlem. See J. Lang and G. Jansen, "Report
" on the Environmental Health Aspects of Noise Research and Noise Control,"

United Nations, _orld Heald_ Organization Report, Nay, 1967.

The only effectlva way to handle the night noise situation is completely
_ii • to ban noisy vehicles -- certainly trucks and perhaps motorcycles and

_! sports cars -- from areas where people live.
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CONCLUSIONS

This paper has focused on policies which result in the reduction

of noise from motor vehicles because they are the major source of urban

noise pollution. However, it is important to remember that motor vehicles

strongly affecc the environment in other ways, particularly in the form

of air pollution. Each policy discussed here must be studied in the con-

text of a broader environmental approach, but unfortunately little has

been done in synthesizing the effects on different aspects of the envlron-

ment. We must develop transportation policies which optimize the control

of beth air and noise pollution, as well as other sociel factors,

Furthermore, much has been said abou_ the noise reduction poeential

of various transportation policies, but little has been said about Eheir

costs and economic feasibility. We must dsvelop a cos_ analysis of the

varleus motor vehicle noise reduction strategies so that we know what their

effect will be and at what cost. In addition, little consideratlen has been

given to the institutional difficulties in implementing these strategies.

We need to know the economic, social, legal, and political impediments to

each policy and the resulting consequences. These sorts of questions need

to be answered and the answers are quite important because our ability to

control _e noise in our environment depends upon their resolution.
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I - ADVANCING TECHNOLOGY AND CHANGING SOCIAL VALUES

Only in recent years has environmental noise gained

sufficient attention as a social problem to generate assess-

ments of the situation, proposals for comprehensive public

programs of noise abatement, and enac_nent of a few innovative

regulatory schemes. Various factors have forced the problem

to the focus of public attention, as for example, the intro-

duction of commercial jet-powered aircraft over the past 15

years and increasing vehicular traffic resulting from urbaniza-

tion and further stimulated by the Interstate Highway System.

The decibel level in various noise environments is definitely

increasing. But there is more involved than this simple

explanation of the growing concern with noise. This can be

described as a rather drastic shift in social value priorities.

This general concern, of which noise intrusion is but one element,

is reflected in various statutory schemes enacted over the past

several years of which the most prominent is the National

Environmental Policy Act of 1969 which requires pursuant to

_i02(2) (C_ the submission of environmental impact statements

on "major Federal actions" and which established the Council on

Environmental Quality.
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However, the value shift reflected in the policies and

prescribed practices of some recent environmental quality

statutes is not overwelmingly representative of public atti-

tudes. There remains an extremely strong and pervasive senti-

ment that such amenities as a no_se-free environment" are of

%

small significance in comparison with the social utility of the

products of technological advance. Judicial decisions provide

us with a reasonably accurate assessment of prevailing community

value choices. The conventional attitude of the courts has been

i

to view such effects as highway/vehicular environmental pollu-

tants, including noise, as incidental to the principal needs

and functions of a progressing technological society and hence,

as adverse side-effects which we must accept without complaint.

For example, in the 1931 case of Campbell v. Arkansas State

Hiqhway Commission (38 S.W. 2d 753, 754) the court refused recov-

ery to an abutting landowner who had complained of various incon-

veniences attendant to the change in a highway grade, stating that:

We do not think the plaintiff,...should

recover anything for noise, dust, and

matters of that sort, which, in varying

form, are incidents to living upon a

public highway or street, and, as such,

must be borne by all o%_mers of abutting

property.

An in the 1953 New York case of People on Complaint of Gersberq v.

Arkow (204 Misc. 635, 124 N.Y.S. 704, 707, 708) the court held
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that the ordinary operation of a properly functioning home air

conditioner did not constitute a public nuisance, commenting:

The air conditioning machine is a product

of man's constant search for the improve-

ment of his own comfort and enjoyment of

life. That its use may cause some annoyance

to others does not justify denouncing its

use as a criminal. It is an unfortunate

truth that virtually every scientific inven-

tion has carried with it not only advantages

but burdens. The airplane, invented for the

purpose of speeding transportation, has become

the principal weapon of inflicting death in

war. The automobile, designed for man's

pleasure, has become the most destructive

peacetime weapon. And so it is with many
other inventions.

Unfortunately, progress is not marked by a

straight line in a constant forward direction,

but rather by a zig-zag course, only the ulti-

mate direction of which is clearly marked. A

conviction in this case would not only ignore

the way pointed out by firmly established prin-

ciples in the law of nuisance, but would con-

stitute a vain attempt to arrest scientific

progress.

In the 1968 California case of Lombard 7 v. Peter Kiewit Son's

Co. (72 Cal. Rept. 240, 244) the court dismissed a nuisance

complaint displaying little sympathy for mental, physical and

emotional distress, noting that:

All householders who live in the vicinity of

crowded freeways, highways and city streets

streets suffer in like manner and in varying

degrees. The roar of automobiles and trucks,

the shock of hearing screeching brakes and
collisions and the smoke and fumes _inich are

_n proportion to the density of the m_._-or
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vehicle traffic all contribute to the loss

of peace and quiet which our forefathers

enjoyed before the invention of the gas

engine.

In the highway/vehicular noise context, courts in those

states having considered the matter still hold tenaciously to

the proposition that there can be no recovery for noise damage

to property owners whose tracts are adjacent to the highway

right-of-way but whose property has not actually been physically

"taken" through eminent domain (condemnation) proceedings.

Courts in the various states have adopted different positions

with respect to noise intrusion where there has been a partial,

physical "taking of the plaintiff's property.

The wrenching experience of the courts in confronting
i

insistent demands that noise intrusion is a social harm (or in

:i

reciprocal terms, freedom from abusive noise is a social inter-

; est) that should be given legal recognition is, perhaps, best
!i"

exemplified by decisions of £he Florida courts. In City of

_i Jacksonville v. Schumann (199 So. 2d 727 Elst D.C.A. Fla. 1967_

denied 204 So. 2d 327 [Fla. 1967_ , cert. denied 390cart, U.S.

981 _968_ ), 57 property owners adjacent to the municipally-

owned Imeson Airport (in a suit for inverse condemnation) sought

and secured injunctive relief for reason of noise and vibration

nuisance originating with aircraft using _ne field. But in the

!._
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subsequent 1968 case of Northcutt v. State Road Department (209

So. 2d 710), an abutting property owner who suffered injury

from highway construction was denied damages resulting from

noise, dust and vibration. In Northcutt the court followed

the traditional Florida rule that a physical invasion or tres-

pass is necessary for a "taking" before injunctive relief or

damages will be afforded to adjacent or abutting landowners.

A comment in the Florida Law Review (Honeywell, "Eminent Domain:

Inverse Condemnation - What Constitutes a Taking?" 21 U. Fla. L.

Rev. 257, 262 [1968] ) on this situation concludes:

It is apparent _at the consequential damage

and physical trespass limitation currently

in vogue in many states is an attempt to draw

an arbitrary line to prevent frivolous claims.

But it is at least arguable that yesterday's

frivolous claim may have become both real and

justified today because of the increased

potential of automotive noise and vibration.
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II - ENVIRONMENTAL NOISE REGULATION: CONDITIONS & TRENDS

Among the more significan_ conditions of the current (1971)

envirorunental noise regulatoz_y situation are the following:

• The existing Environmental Noise Regulatory

Structure is fragmented in organization and

ad hoc in operation. Abatement functions

are distributed among Federal, State and

local governmental levels but are largely
uncoordinated.

• The environmental noise problem context is

composed of a wide variety of discrete noise
sources and noise environments. Numerous

partial efforts have been made to regulate
"excessive" or "unnecessary" noise through

regulatory schemes directed to abatement at

the source, reduction of the effects of

noise, and to remedies (by private action)
to abate the source or to reduce the effects.

- Regulation by the Federal government has been

slight. Even with respect to aircraft noise

the pace of abatement at the source has been

gradual with no short-term prospects for sub-
stantial relief.

• Regulation by the states has for the most part

been limited to selected noise sources, although

some states are now in process of enacting com-

prehensive noise abatement statutes.

- Most noise abatement regulation has taken place

:: at the local level by means of general noise

ordinances or ordinances directed to specific

noise sources or by the creation of "quiet zones."

......... • ................__ .............._..............................................
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Both State and local governmental levels

are handicapped in police power regulation
of some of the more critical noise sources

as a result of preemptive Federal legisla-

tion (aircraft noise) or by the threat of

impinging upon a strong national interest

maintaining the free flow of interstate

commerce.

Very little attention has been given to

construction equipment or site noise, or
to domestic noise sources.

Enforcement of noise abatement State statutes

and municipal noise ordinances has been notor-

iously spasmodic and uniformly weak; in gen-

eral, noise control enforcement has been placed

on already overburdened State Highway Patrols

or local police officers.

While both "the Federal government and State

governments have been slow to intervene in the

noise regulatory area, certain trends point to

a substantially increased level of effort:

Federal level: Noise abatement (occupational)

of all businesses operating in
interstate commerce

Construction site noise abate-

ment under the Construction

Safety Act

Highway design to reduce noise
effects

State level: Enactment of comprehensive

environmental quality statutes,

including environmental noise
abatement codes

Enac_ent of specific legisla-

tion designed to control the
total noise emissions of vehicles

and to regulate t_e noise level

operstions of vehicles
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Local level: Initial efforts by a few cities

to enact comprehensive Environ-

mental Noise Codes covering all
or most of the serious noise

sources and noise environments

subject to municipal regulation

Growing sophistication at all

governmental levels in noise abate-

• ment and control techniques, includ-

ing the establishment of decibel

levels to replace or supplement

verbal-subjective standards

Increasing dispostion to broaden

coverage of noise sources and noise

environments by regulatory schemes

and to disseminate through labelling

or by other means useful information

on noise dangers and abatement tech-

niques to th_ general public.

i Among the more significant continuing problems in the
i

_ regulation of environmental noise are the following:

Conflict of the social interest in noise abatement

with other social values such as safety or free

expression which are accorded higher priority in
the scheme of social interests.

Intensification of the stress between Federal

efforts and State/local noise abatement efforts,

especially in those regulatory contexts where

Federal preemptiSe legislation is involved.

Continuing difficulty by State or local author-

ities to regulate noise to the satisfaction of

local conditions and needs where such regulation

requires control over the noise source or effects

of vehicles, equipment, and appliances regularly

moving in or operating in interstate commerce.



Continuing difficulty, due to the multiplicity
of noise sources and noise environments, of

determining what noise sources or effects are

to be controlled by what level of government

with respect to the setting of standards or to

operating procedures, having appropriate regard

for the need of uniformity of regulation in

some areas and the need for diversity of regu-

lation to suit unique local conditions in others.

The foregoing questions and other relevant inquiries must,

of course, be analyzed and evaluated in the context of certain

influential conditions and trends which are, in effect, con-

straints on effective noise abatement programs.

To date, environmental noise as a social problem

has been given relatively little organized atten-

tion. This area has not been considered high in

the priority of public concerns and, for the most

part, abatement efforts have been ad hoc and

spasmodic. Noise abatement has come into con-
flict with other social values which have tradi-

tionally been given great weight in our overall

social value scheme: need for transportation and

private mobility, technological progress, and

economic expansion.

This general observation can be expressed in more

specifie social value and institutional terms, as

for example:

Just in the last few years have organized
constituencies of noise-abused citizens

come into being.

Government, at all levels, has been slow

to take effective noise abatement action

although the growing seriousness of the

problem has been recognized for many years.

Industrial and comalercial interests have

been even more lax than the public sector

in taking an aggressive stance toward
environmental noise reduction.
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Past emphasis on the economic value

(increasing production and indiscrim-

inate consumption) with little concern
for environmental amenities has encour-

aged industry to "externalize" social

costs of detrimental "side-effects" such

as excessive and unnecessary noise.

There has existed an almost crass

indifference to the detrimental effects

of noise on neighborhood, family, educa-
tional, and health care environments.

Overall, the research effort directed to

the study of the effects of noise, alter-

native means of abating noise at the

source and the effects of noise, and into

various regulatory configurations which

would provide adequate means of coping

with excessive and unnecessary noise has

been modest.

: Concomitant to the point immediately

! above, there is a lack of public under-

standing of the noise problem and of

personnel skilled in the administration

and enforcement of noise abatement programs.
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Ill - CONSTITUTIONAL DISTRIBUTION OF REGULATORY POWER

The abatement of environmental noise presents a severe

challenge to legal-political improvisat_n as well as to

technological ingenuity. The problem context of environmental

noise is a complex one in that noise is not associated with

one - or a few - social functions but is emitted from a vast

variety of completely unrelated sources. Many of the most

obnoxious noises come from moving sources or from multiple and

diverse activities acting in concert. Hence, various techniques

(abatement at the source, reduction of effects, or compensation

for noise harm) have been devised in an attempt to cope with

the multiplicity of s_urces and affected persons or activi£ies.

The noise abatement task is further complicated by the necessity

to determine at what level of government these various techniques

can best be prescribed and implemented.

It is sometimes said that noise is a "local problem,"

but this characterizatio_ can he a bit misleading. No doubt,

noise is a "local problem" with respect to the Effects of noise.

It is not necessarily a local problem with respect to the Control

over the abatement of noise at the source or over the reduction

of the magnitude of noise effects. The "noise context" selected

for control purposes will ordinarily be defined in terms of the
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noise effects emitted from particular discrete noise sources

or identifiable noise environments.

What then is the basic legal-political framework within

which the environmental noise problem must be analyzed? Environ-

mental noise is primarily the result of a highly industrialized

society. In a most thoughtful book of a few years back entitled

Industrialism and Industrial Man (1960), the authors state:

Pluralistic industrialism will never reach

a final equilibrium. The contest between

the forces of uniformity and for diversity

will give it life and movement and change.

The themes of uniformity and diversity, and

manager and managed which mark the world

today will characterize it in the future as

well. There will be constant adjustments

between these eternally conflicting themes,

but no permanent settlement. They will con-

stitute the everlasting threads of history:

the uniformity that draws on technology and

the diversity that draws on individuality;

the authority that stems from the managers

and d_e rebellions, however muted, that

stem from the managed. (p. 296)

Our Constititutional development seems consistent with this form-

ulation. For example, Art. I,§8(3) provides that the Congress shall

have power "To regulate Commerce with foreign Nations, and among

:_ . the several States, and with the Indian _ribes;" and Art.I§8 (8) pro-

_i vides that the Congress shall have the power "To promote the Pro-

gress of Science and useful Arts, by securing for limited Times

_ to Authors and Inventors the exclusive Right to their respective

i!
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writings and Discoveries." The 1824 Supreme Court case of

Gibbons v. Ogden (9 _eaton i; 6 L.Ed. 23) gave impetus to the

promotion of the "Commerce Clause" and interstate commerce

by holding a New York law providing for a State "steamboat

monopoly" invalid. The subsequent 1851 case of Cooley v. The

Board of Wardens of the Port of Philadelphia (53 U.S. _2 How.]

299) has had great significance in terms of mediating between

the themes of uniformity and diversity noted above. In that

case the Supreme Court undertook to determine whether the power

of the Congress to regulate foreign and interstate commerce

was exclusive of whether it might be in part shared by the

states. The Court adopted a rule which p].aced a segment of

control in the states, the test being whether a particular sub-

ject or activity of commerce requires uniform national control

or whether it is sufficiently local (and unique) in character

to permit State regulation. For example, a strong national

interest has been asserted in railway regulation. In Southern

Pacific Co. v. Arizona (325 U.S. 761 _945] ) the Supreme Court,

relying on the Cooley Doctrine held that the Arizona Train

Limit Law (limiting train length) contravened the Commerce

Clause, the majority opinion stating that "Here examination of

all the relevant factors makes it plain that the state interest
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is outweighed by the interest of the nation in an adequate,

economical, efficient railway transportation service, which

must prevail." But a strong State/local interest has been

recognized in the regulation of the use of interstate as well

as State highways. In South Carolina State Hiqhway Department

v. Barnwell Bros. (303 U.S. 177 [1938-j ), a State statute limit-

ing the width and weight of motor trucks which was more restrict-

ive than those of most other states was held not to be an undue

burden on interstate commerce even though "interstate carriage

by motor trucks has become a national industry, " the Court

i stating: "Few subjects of state regulation are so peculiarly

of local concern as is the use of state highways." But compare

Bibb v. Navajo Frelqht Lines, Inc. (359 U.S. 520 [1959] ) whereini I

the Supreme Court found an Illinois contour mudguard requirement

for motor freight carriers to be in conflict with the Commerce

Clause even though such "local safety measures" are normally

not found to place an unconstitutional burden on interstate com-

merce.

The "states and their instrumentalities may act, in many

areas of interstate commerce,...concurrently with the Federal

government" and "Evenhanded local regulation to effectuate a

legitimate local public interest is valid unless preempted by

Federal action,...or unduly burdensome on...interstate commerce .... "
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In general, preemption by Federal legislation is not to be

inferred "unless the act of Congress, fa_ly interpreted, is

in actual conflict with the law of the state. "
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IV - ADVANTAGES OF COMPREHENSIVE FEDERAL NOISE REGULATION

The foregoing Constitutional setting focused primarily

on the contending authority of the Federal government pursuant

to the Commerce Clause on the one hand and the Police Power of

the states pursuant to the 10th Amendment ("The powers not

delegated to the United States by the Constitution, nor pro-

hibited by it to the States, are reserved to the States respect-

! ively, or to the people") on the other. The authority of the

states to legislate in support of the health, safety and general

welfare of its citizens has, of course, been used extensively.

_ii In many social problem contexts, as previously indicated, the

Cooley Doctrine has provided the fundamental test of the approp-

riate distribution of legislative power.

The Cooley Doctrine has customarily been applied to

specific issues or a Federal v. State/Local conflict over the

regulation of a particular activity. But as previously noted,
i!

il the environmental noise context encompasses a multiplicity of

i particularized problem areas. Nevertheless, the basic rationale
+i

_i Of the Cooley Doctrine underlies §6(d) of one current legisla-i!

tire proposal (H.R. 11021, 92d Cong., 1st Sess., Sept. 30, 1971)

which recites:
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(i) Subject to paragraph (2), no State or

political subdivision thereof may adopt

or enforce, with respect to (A) any new

product for which a noise emission stand-

ard has been prescribed by the Administra-

tor under this section or (B) any component

incorporated into such new product by the

manufacturer of such new product, any stand-

ard setting a limit on noise emission s from

such product which is not identical to the

standard prescribed by the Administrator.

(2) Nothing in this section shall diminish

or ei_ance the rights of any State or

political subdivision thereof to control,

regulate, or restrict the use, operation,

or movement of any product.

This section {and a similar provision in H.R. 5275, 92d Cong.,

Ist Sess., March i, 1971) clearly recognizes that national uni-

form regulation of certain activities (industrial processes and

commercial operations) is required to achieve necessary noise

abatement objectives while it concurrently provides for a degree

of flexibility over other activities which will satisfy the divers-

ity of noise control conditions demanded by multiple (and different)

constituencies.

Reference to proposed _6(d) and to the activities of the

Office of Noise Abatement and Control carried out pursuant to

the Noise Pollution and Abatement Act of 1970 reflect the need

for more effective Federal regulation of noise sources and

effects. This can take many fomns: research and development

on noise effects, public education in noise effects, requirement
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for noise to be considered as a design factor in the development

of noise-producing systems such as highways, the establishment

of maximum decibel standards for products or devices or even

, for definable noise environments, Federal assistance to State

and local authorities in the planning and operations of noise

abatement programs, etc.

For present purposes, attention will be directed to the

advantages of establishing Federal standards and to "hhe implications

of such standards for State/Local noise abatement legislation

and enforcement wherein the relationship is guided by a pro-

vision the s_ne as or similar to _6 (d).

. Despite the fact that environmental noise regulation

poses SOme difficult questions of public policy and public

a_ninistration, this challenge should' be welcome. An unusual

opportunity is offered for the systematic application of avail-
.=

able analytical resources to the achievement of a significant

_: social goal. The environmental noise problem is serious but

by no means out of control. The comprehensive study conducted

by the Office of Noise Abatement and Control and this series of

I

hearings, designed to solicit the opinions of all affected partic-

ipants demonstrate how independent analytical capabilities can

be effectively linked to public participation. Put another way,
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the incremental, ad hoc development of Federal control over

aircraft noise can and should be supplanted by a systematic,

comprehensive regulatory approach by the Federal government

which will assure that desirable environmental noise levels

will be achieved within a reasonable period of time.

In their impressive review of the "Preemption Question"

(53 Ky. L. Jou. 289 1965 ), Abraham and Loder conclude that

"The uniqueness of the preemption cases makes it impossible to

decide all of them on a strict precedent basis," but their com-

ment on the Congressional role in preemptive legislative situ-

ations is of more relevance here:

One must s3_npathize with the (Supreme)

Court as it tries to resolve preemption

questions. It is hard to find legisla-

tive intent because Congress is very

vague and sometimes it fails to really

consider the preemption question or the

impact of its legislation upon federal-

state relationships. (p. 333)

The point here is that through such hearings as the 0NAC series

an effort is being made to provide the Congress with the data

upon which it can make an intelligent judgment on appropr/ate

legislation for environmental noise abatement. While §6(d) may

very well be the most satisfactory manner of handling the Federal

v. State/Local distribution of control over this problem, we need

to explore with some precision the necessary, probable, and possible

............................................... :k • ,_ .................. . •........ ,,_ ......, ..............
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implications of the preemptive effects Of this provision.

One can hardly dispute the efficacy of certain types of

strong, Federal intervention. Federal standards normally tend

to focus greater attention on given social ills and to the urgency

of dealing effectively with identifiable problems. Often, Federal

intervention is the only efficacious means of attacking a problem

or segments of a fragmented problem area such as environmental

noise. For example, Federal standards may take up the slack

resulting from local indifference or incapability (for financial

ii reasons or otherwise) to deal with the problem. Further, the

[

._ establishment of Federal standards is a means of generating an

:!
incentive for the responsible public and private sector partici-

il pants to take effective action. The last function is strikingly

[!

_ illustrated by the enactment of §611 (Control and Abat_ent of

_, Aircraft Noise and Sonic Boom) in 1968 as an amendment to the

Federal Aviation Act of 1958. While there'had been clear recog-

nition both within the Public and Private sectors that aircraft

noise presented a problem of increasing concern, this legislation

and the subsequent setting of aircraft noise standards for the

first time thrust the Federal government directly into an active

program of aircraft noise abatement. This legislation also pro-

vided the aircrax_ engine manufacturers and airlines a compelling
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incentive to introduce noise criteria into their engine design

and airline operations.

One of the major advantages of initiating noise regulation

at the Federal level as proposed in pending bills will be the

ability (research, development, and testing, resources) to enact

noise standards which are compatible with the most advanced state

of technological feasibility, with economic reasonableness and

with adequate regard for safety.
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V - SO_ POSSIBLE STATE/LOCAL REGULATORY IMPLICATIONS OF _6(d)

Having suggested the potential useful impact of Federal stand-

ards on technological development as well as on operational compli-

ance consistent with social acceptability, one reservation must be

noted. Federal standards may impose more rigorous technological

design specifications and prescribed operational procedures in

order to achieve socially desirable goals. But this very act also

tends to approve mechanisms, device, product design performance

characteristics (and even operational use) up to the maximum

allowable. This caveat is of importance since it may impose limit-

ations on State and local noise abatement initiatives felt con-

: sistent with State/local needs. With this consideration in mind,

i
a brief discussion on some of the possible _mplications of a

i _6 (d) provision on State and local noise regulation is now in

order.
ii

A. State Noise Abatement Laws or Comprehensive Environmental Codes
i,

i_ i. What might be the implications of Federal noise emiss_o n

standards for the following types of products:

! Construction equipmentTransportation equipment (including
recreational vehicles and related

equipment)

Any motor or ongine (including any

{ equipment of which an engine or

motor is an integral part)L

Electrical or electronic equil_uent

;2
2

[

}
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On State Environmental Noise Codes (or related Vehicular

codes) such as that of California which has one provision

relating to permissible emission levels at the time of

"sale" (vehicular noise standards) and another relating

to permissible "operational" noise levels (vehicular

noise limits)?

The California Vehicular Code has an elaborate system of

prescribed (graduated through time) standards, some of which

provide for higher "operating standards" than "sale" stand-
ards, others which are the same, and still others which

provide for lower "operating" standards than "sale" stand-
ards. Further, the California Vehicle Code is a "total

vehicle" noise emission standard.

Does the proposed Federal provision for "transportation"

equipment (including recreational vehicles and related

equipment)" or the provision for "any motor or engine

(including any equipment of which an engine or motor is

an integral part)" purport to encompass "total vehicle"

noise, including emissions from engine, transmission,

exhaust, tires, etc.?

If not, then what if the combined noise emissions from

these separate devices (all complying with Federal standards)
exceed the "total vehicle" noise standards of the California

law? Would the California standards be preempted? The

Federal standards would not have explicitly been directed

to the same noise source.

2. Assuming enacted Federal noise emission standards would
cover "Total Vehicle" noise, will not these standards

necessarily preempt in whole or in part those State noise

regulations relating to automobiles, trucks, buses, motor-

cycles, etc., which set both quantitative decibel level

standards and a graduated time schedule (future year of

required compliance) with respect to "sales" of such prod-
ucts? New Federal noise emission standards simply cannot

be consistent with all existing State standards which even

now differ somewhat among the states. If this is a cor-

rect assumption, then what advice should be given to

those states which wish to prescribe new noise regulatory

standards prior to the promulgation of the anticipated
Federal s£andards?
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3. If the Federal emission standards purport to apply only

to the "sale" to the first ultimate purchaser and thereby

preclude _e es£ablishment of more stringent State noise

standards re "sales," might the state, nevertheless, be

permitted to establish "operating" standards which are

set at lower levels than the "sale" standard with respect
to place and time?

This requirement would be over and above the usual

restrictions set re speed limits, "quiet zones," etc.,

by local jurisdictions.

4. Related to Question #3 immediately above is that of the

continuing viability of State "verbal" or "subjective"
noise control standards.

Would not the retention of verbal standards provide the

States a means of assuring that "operational noise levels"

could be kept lower than "sale" standards which, with

respect to some products at least, would be preempted by
the Federal "product" noise emis_on standards?

Most states have "muffler" statutes. _n the 1966 New York

case Of People v. Byron (215 N.E. 2d 345 [196_I), the valid-

ity of the State Vehicle and Traffic Law §375 was challenged.

This section provides:/

'_ Mufflers. Prevention of noise. Every motor

vehicle, operated or driven upon the highways

i of the state, shall at all times be equipped

with an adequate muffler, in constant opera-

tion and properly maintained to prevent any

excessive or unusual noise and no muffler or

exhaust system shall be equipped with a cut-

out, bypass or similar device. No person

shall modify the exhaust system of a motor

_ vehicle in a manner which will amplify or

i increase the noise emitted by the motor of

such vehicle above that emitted by the muffler

orginally installed on the vehicle and such

original muffler shall comply with all the

requirements of this section. (Italics sup-

plied. )
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The court found that what is "excessive or unusual

noise" has become common knowledge to the reasonable

man and that the standard is constitutionally adequate,

citing Kovacs v. Coeper (336 U.S_ 77 I[1949] ). Respond-

ing to the defendant's contention that a new §386 added
in 1956 on motor vehicle noise limits established a

decibel sound level defining excessive or unusual noise

was a "conscious attempt of the Legislature to supply

the missing objective standard of the precise quantity

of noise prohibited," the court stated:

The addition of section 386 was not an

attempt to shore up subdivision 31 of

section 375. On the contrary, it makes

no effort to amend the earlier provision

and the two are meant to stand side by

side. One now sets a limit beyond which

no vehicle noise may go while the other

requires each motorist to minimise the

noise his particular vehicle makes within
that limit.

The court also noted that the States of Texas mnd California

have _hutes virtually the safe as §375 and that the courts

in those states have upheld their constitutionality.

5. Even if control over "operation" of products is retained

in the states by the Federal legislation, will not the

Federal standards practically (and perhaps legally as an

incident thereto) affect the "operational" noise limits

that a state or municipality can set, i.e., "operational"

levels could not be set drastically below the "sale"
emission levels?

6. Will not the existence of Federal noise standards as to

"sale" strongly influence the states to establish reason-

ably uniform "operation" standards? While this is no doubt

desirable for some purposes (interstate motor freight car-

riers), does it not militate against the exercise of police

power for the best interest of the public as to particular
State and local conditions?
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7. In view of some of the foregoing considerations, how might

we go about formulating Model Codes at the State level?

Should they be "alternative" model code provisions to

accommodate varying State needs?

8. Will not the Federal standards on mechanisms and devices

provide some measure of relief for noise-abused citizens
who in fact suffer an actual deprivation in the use and

enjoyment of their property as a result of such activities

as highway construction but who are denied relief by virtue

of State legislation which provides that no nuisance can be

found by a court to exist where such activity is carried on

pursuant to a State statute?

Put otherwise, the Federal standards (as applied to various

construction mechanisms, devices, and vehicles) may contrib-

i ute some appreciable reduction in the total noise emitted
; from construction noise environments (sites).

9. Even if the proposed Federal standards do in effect

preempt existing or proposed State noise emission stand-

........ a .... ; _--_'_ noise-producing producSs,

what type of Federal assistance might be necessary for
the effective enforcement of such Federal standards at

the State and local level?

B. Municipal Noise Ordinances or Comprehensive Environmental
Noise Codes

i. What State and local regulatory efforts can be anticipated

in order to assure that the "police power" (10th Amendment)

acknowledged in proposed _6(d) (2) can be asserted to the

maximum possible degree? The assertion that noise control

is a "local problem," reserved to the states and their

instrumentalities has strong support in that states and

municipalities have historically exercised considerable

discretion in the protection of the health, safety, and

general welfare of State/local citizens.



- 27 -

2. Will defendant noise sources in nuisance actions or in

suits for injunction be able to avoid liability if they

can sh_w that each noise-emitting devlce is operating

within the maximum permissible noise level prescribed by

Federal standards (absent a local ordinance) no matter

what the actual interference with t_e use and enjoyment

of plaintiff's land and the diminution in the value of

his property may result?

The cacophony of sound may far exceed the maximum for

any single product or device such as that from a "rock

band" or any activity (industrial, processing, quarrying,

etc.) which may utilize multiple noise-making products.

But is the implication that municipalities should con-

centrate their noise abatement efforts on qualifying "use"

and "operation" ordinances and on the establishment by

ordinance or by noise codes "zones of quiet" or specified

maximum noise levels for significant "noise environments"?

3. The preceding question #2 refers to situations where a

multiplicity of sources, each of which is in compliance

wi_% Federal noise emission standards, create a noise

level which exceods the maxi_ pe_L%issible emission from

any single source.

But what Of the situation where the municipality may wish

to assure the minimum level of noise from particular souree_

that i_ a level which is not only lower than maximum allowable

by Federal standards but lower than that permitted by ordinance

or code for locally controlled "noise environments"?

Can such noise be regulated through "excessive" or "unnecessary"

verbal standards similar to the procedure approved by the New

York court in the Byron case?

Will local courts be likely to uphold allegations of noise
as a nuisance in such circumstances?

Or will local and State courts he likely to dismiss such

complaints if t1_ particular noise source is operating within

Federal standards (absent local regulation as to "zones of

quiet") or within the quantitative noise levels prescribed

locally for "zones of quiet" even if the noise source is
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actually a nuisance in the sense that it interferes

to a demonstrable degree with the use and enjoyment of

plaintiff's property?

The proposed New York City Environmental Noise Code retains

"unnecessary and loud" standards for their "precedent value"

along with quantitative standards prescribed for specific
noise sources.

Should Model Codes be differentiated among cities at

varying population levels, taking into account such factors

as the probable level of ambient noise, the density of

vehicular traffic, the frequency of major construction, and

the ability of cities of varying size to finance an effec-

! tive noise abatement program?

,i
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VI - THE CONTINUING REGULATORY TASK

This recital has suggested several implications for

State and local environmental noise control if Federal stand-

ards are adopted. Of course, the extent of the revisions which

will or may have to be made in existing State and local regula-

tory and enforcement schemes will be directly related to the

specific standards and accompanying regulations which will

issue from the Office of Noise Abatement and Control pursuant

to new Federal legislation. In this re_ard, it will be useful in

the drafting of such standards and procedures for the Office of

Noise Abatement and Control to have an approximate idea of the

permissible noise levels now provided in State/local legislation

and ordinances and the number of State and local entities

following various l_tterns of regulation. This informa_on has

to some degree already been provided in the 0NAC Environmental

Noise Study noted above, but a substantial evaluative task will

arise for the ONAC in assessing the precise implications of alter-

native Federal standards on the existing State/local regulatory

process. Of course, the critical criterion will be the establish-

ment of standards which will effectively contribute to thQ

braking of the rising noise level and, over time, to the reduction

of current noise levels in certain environments. But the ease
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with which existing State/local noise abatement programs end

new State/local initiatives can be incorporated into an overall

national program of environmental noise control will be an import-

ant factor in the timely implementation of this effort.

It is a recognized fact that the existing Federal/State/Local

regulatory relationships are in a situation of substantial dis-

array. One outcome of Federal intervention may likely be a

realignment of the Federal/State/Local regulatory arrangements

into a relatively symmetrical structure of laws, regulations, and

enforcement practices. This will come about in time through the

promulgation of Federal standards, through negotiation among var-

ious jurisdictional levels, through agreements for Federal support

to states and municipalities, and by court decisions (where dis-

putes arise) which will, hopefully, tend to bring the overall

regulatory scheme into coherent and workable alignment. Surely,

this development will come about with appropriate consideration

being given to the movement of goods and products in interstate

commerce and to other activities requiring a substantial level

of uniform regulation. But there remains a question of the fashion-

ing of appropriate prov_ ions to assure adaptation of noise regu-

lation to particular State and local concerns. In short, in

addition to the promise of Federal standards to shape a well-
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structured national system of regulation of environmental

noise sources_ we must keep the primary objectivc in mind,

namely, the arresting of and the eventual reduction in the

actual noise made by specific noise sources and the actual

decibel levels of significant noise environments.

What is needed in order to assure that the real objective

of actual noise reduction is achieved? No doubt the establish-

ment of Federal standards for certain mechanisms, devices, and

products transmitted in or operating in interstate commerce

providing maximum emissi_ levels clearly designed to lower

current decibel levels, promise (through time) some reduction

in environmental noise. But supplemental State and local pro-

grams regulating the use, operation, and movement of noise

sources will be indispensable to effective noise abatement, i.e.,

measurable progress in noise level arrestment and reduction.

We know that most State and local noise abatement programs are

relatively ineffective. There are many reasons for this: lack

of appropriate "model" codes, lack of skilled personnel and

equipment, and lack of enforcement manpower. The Federal govern-

ment will have to give thought to providing assistance of various

types if noise abatement is to be effective at the State and local

levels.
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There are, of course, further dimensions to the environ-

mental noise abatement effort not encompassed in the complex

of §6(d) relationships, as for example, the requirements

imposed by §611 (1968) amendment to the Federal Aviation Act,

the 1970 amendment to the Federal-Aid Highway Act, the Airport

and Airway Development Act of 1970, and the Occupational Safety

and Health Act of 1970o And, of course, _I02(2)(C) of the

National Environmental Policy Act of 1969 which requires environ-

mental impact statements for all major Federal actions. These

combined initiatives should serve to give greater visibility

to the noise factor in various future programs and projects.

F_rthermore, _401(c) of the Noise Pollution and Abatement Act

of 1970 provides for consolidation of the reviewing function of

noise-producing activities by Federal agencies in EPA.

But in order to determine if the actual noise levels of
!,

_ major noise environments are in fact being reduced, it will be

_i necessary to monitor and evaluate all Federal, State and Munici-

pal noise abatement programs. The importance of a Continuing

t

Monitoring and Evaluation System cannot be too strongly emphasized.

r Such a project would assess on a continuing basis:

The degree to which Federal noise _batement programs

are achieving their intended objectives.
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The scope and nature of permissible and desirable

State and Local Regulatory Schemes for environmental
noise abatement and control

The degree of effectiveness of enforcement of State

and Local Regulatory programs

The actual reduction, if any, as of prescribed

future dates, in ambient noise levels of particular

noise environments and in the o_eration of specific
noise sources.

In sum, a splendid opportunity is presented to administer

e noise abatement and control regulatory scheme in a manner

nsistent with both our social aspirations and our best mana-

rial capabilities.



Gentlemen:

I am Thomas C. Young_ Executive Director of" the Englne Manufacturers Association.

The Association is located at 111 E. Wacker Drive, Chlcago_ Illinois. A list of

members of this Association is attached and includes meier manufacturing companies

in the United States producing gesoline, diesel and gas turbine t'ypes of internal

combustion engines Forall appHcatlons except passenger car and aircraft. The

engines of our members are used in truck and buss off-hlghway and eonstruction_

farm and industrial, stationary, marlne_ locomotive, lawn and garden, and recreatlonal

applications.

We should llke to make it quHe clear that we are speaking as an Assocla_ion representing

engine manufacturers only_ with technical and legal expertlss and experience in engine

emissions. We do not speak For vehicle manufacturers or construction equipment

manuFacturers_ or any other end use or end product manufacturers or trade associations

utilizing the engines covered by our AssoclaHon. We do Feel a responsibility and are

quite wilHng to share our knowledge and information wlth other assoeiatlons or wlth

branches oF state and federal governments where we can be oF assistance.

The Association deals primarily wHh the development oF nan-proprletary bose Hne data1

the development oF test procedures_ Model Regulatory Codes end instrumentatlont and

studies technical and legal aspects oF the control oF all types oF emissions including

noise From internal combustion engines. We have much experience in the smoke and

gaseous emlss_ons area. This experlenco increases our concern wlth inco_,sis_ent

standards now being appHed as noise regulatlons/ which _.JeFsd will deh'act Fro_._
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and not improve the noise abatement program. Mr. JonathanT. Howe, Legal Counsel

For EMA, will speak to this subject and other legal aspects.

Iwould llke to address three basic topics _n these final summaryhear_ngs. It is

important to attempt to summarize some of the _mportant aspects oF noise abatement

and control. It is also important to relate these noise abatement efforts to the broad

attack on pollution control in our soclety_ particularly From the viewpoint of the

consumer or voter. Thus, my comments will discuss the following subjects:

1. Economics & Cost EFFectiveness

2o National Noise /'v_onltorlng Network

3. Need For e Balanced Approach.

t

I. Economics & Cost EFFectiveness

Published literature and research reports on cost and other economic data concerning

noise abatement and control is fragmentary. Unfortunately we must initiate the abatement

effort largely on intuTtlon. However_ we should attempt to include ollavailoble economic

data in the development of an abatemen t program, even though the data base may be

inadequate, at the present time. Naturally, we should plan appropriate research on

this important parameter of the n_ise abatement eFFort.

Those Famillar w_th research and development activities knov, that many laboratory

solutions to technical problems cannot be applied _n the marked'place, since their

h

!
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costs exceed those oFthe methods or products in use. Since noise abatement efforts

must eventually meet the test of the marketplace¢ it is imperative to evaluate the

economies to ensure a successful abatement program.

We feel the following factors need evaluation to the extent of the available data.

This is very important since it is prudent to avold the type of pollution abatement

contradlctlons now facing us in phosphate and mercury pollutlon, where the

aredlbillty of the regulations are under quesHonl apparently due to inadequate

research. It is for th_s reason that we support and commend the survey of the present

state-of-the-art eonta|ned in the Title IV of the Clean Air Act, of which these final

summary hearings are an _mportant part. We should take time to study the relevant

lessons of our past.

We feel the foltowlng comments on economies and cost effectiveness are important.

1. The data base on cost effectiveness of noise abatement alternatives and

on the cost parameters of noise abatement devices, and procedures Ts

inadequate. Due to extreme lack of data it would be dangerous to generatlzel

but some data available indicates certain aspects of cost changes which

should be investigated.

2. It is a commonly held vlew that the primary change necessary to lower

slgnlfloantly, the no|se emlsslons of engine powered equipment _s the

installation of a better muffler. Naturally_ in o_ urban environments

there are other noise sources which contrlbut._ to the prevai!ing ambient

noise level.

...... _ ........................ ............
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- The California Highway Patrol has been active in measurement of

vehicle noise for some period aF tlme. As is well known, they do flnd

some vehicles operating with minimum mufflers Frequently different than

.. those recommended by the vehicle manufacturer. The user has the option

of purchasTng a cheaper and perhaps more noisy muffler when it is replaced.

Thus, the abatement effort mus_recognize that efFectlve enforcement also

must control the user, "who shares some of the responsibility for noise

emhslons _n our saclety.

- It is true that slgnlfleant noise reductions can be achieved by design

changes in mufflers or muffler systems. In the Chicago hearings of EPA,

CaterpiHar Tractor Co. testlfled that reductions o/: 10 dBA and more,

comparing e×per_mcntal mufflers wlth the, bare _-n,g..'n_na_:e em_sslar',:,

had been achieved. They also stated that thls noise reduction caused an

increase in back pressure and thus included a performance trade-off.

- Brlggs & Stratton testified in Denver EPA hearings that muffler and other

engine modlFiaatlons on an eight horsepower riding mower could: (graph

included)

(1) Lower noise emissions 5 to 6 dBA for muffler modification and

_, 10 to 12 dBA in¢ludlng other changes.

(2) Increase costs ebout S55 to $58 on equipment selling at about

$250 or a pe_'eentage increase of 22% in First cost alone. Thls

is Far muffler and other engine installation madlFic_tlons.
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3. Noise abatement design and devices will cause increases in several kinds

of costs in addiHon to equipment costs, and performance trade-offs will

be required to lower engine powered equipment noise emissions.

-Both of these points are demonstrated clearly by testimony of Outboard

Marine Corporation in Denver EPA hearings. I would llke to repeat it

briefly here as EMA testimony, since it clarifies these two aspects of

no_se abatement economics. We do feel these comments apply to several

important classes of engine powered equipment.

(Quote) "Because we are not sure at this Hme which deslgn techniques

will be employed to achieve the varying degrees of quietness, we con

only estimate the _ncreosed costs. For the record I these new quieter

• i •
. : , er_ductswill - prc.F,ahly _!!:!:,u...... t..... ::: ...^:-L I_,:, t_'l

bigger and bulkier; (3) cost more; and (4) be rnore difficult and expensive

to service and maintain in their original 'faotecy-.quiet eonditlon.' We

expect that costs and weight penalties will be in the range of 10% to

300," depending on what is demanded of us for each product's noise levels.

To amain quieter products, we must be prepare't to trade off, to some

degree, many of the design goals which have been achieved in response

to market demands, o

klgh_ v,'elgl_t, low cost, _ortabillty, e_seof oF_ratlon a,:d use, and

simplicity or maintenance are r_esgn goals wr ::h should not b_ cast

aside lightly. Recognizing that price ThermoseswHIbe inevitable,
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and will deprive some people of the use of the products we must study

the cost/beneflt curve in each case. Inhis recent report toCongress_

President Nixon stated that a sense of realism must be applied when

seeking to make environmental improvements. Mr. Nixonsald 'It is

simplistic to seek ecological perfection at the cost of bankrupting the

very taxpaylng enterprises which must pay For the social advances the

nation seeks.' He called for development of a 'realistlc sense of what

it will cost to achieve our national envlronmental goals and choose a

. specific level of goal with an understanding of its costs and benefits."

(unquote)

i

- ThusI it is important to emphasize that in addition to increases in arlginal

equipment costsof]0 to30%_ tha consumer will also bear theburde 9 of

increased costs of:

--For the user

(1) Operating Costs

- Heavier weight mobile equipment may well reduce fuel

economy or payload,

(2) Maintenance and Service Costs

- Noise abatement devices and controls will increase hardware

4

in the engine compartment and n_ay well incre_.:se labor costs

in removal For service of the angMe.
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-- For the equipment manufacturer several types of casts will increase

including

(|) Research and development casts

(2) Testing costs

(3) Tooling costs

(4) Material and labar casts

-- For the contral agency_ primary costs increases will occur in:

(1) Research and develapment costs

(2) Enforcement and abatement program costs.

For these reasons it is important to recognize that,_n the long term, all

of the above costs will be ultimately barne by the consumer, in the

: marketplace and as a taxpayer.

4. Noise abatement costs discussed above mustk,e related ta overall environmental

programs_ each of whlch include s..imHar,potenHaHty of molar cost increases and

will come to bear on the cansumePs pocketbook in the decade of the seventies.

- WE URGE CAREFUL CONSIDERATION OF THE iMPACT OF TOTAL

POLLUTION ABATEMENT COSTS FOR ALL POLLUTANTS ON THE

CONSUMER AND THE NATIONAL ECONOMY. The consumerwHI

feel the fatal impacts of the following major Fc,llutlan programs.

(1) Noise abatement

- Eng[n__ powered equipment

- Appliances (p.=rhaps dep_ndlng on Icbal_ng)
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(2) Mobile Source Air Pollution

- Autos! trucks and buses

(3) Stationary Source Air Pollution

- Electric power; SO2 and particulates

- Industrial plants

(4) Solid Waste & Sewage

(5) Water Pollution

(6) In addition to polluHan abatement costs_ there are safety costs

Motor Vehicle Safety

- A_r bags

- Bumper mod_ficat|ons

- Safety autos
:i

- I:PAI DOT_ FAAj and many other federal and state agencies are pursuing

parallel programs of polluHon abatement.

- The costs of polluHon abatement log development of standards and

control devices. Thus_ it appears that the Full cost impact of total U.S.

10ollut_on efforts may be placed on the consumer between the years 1973

and 1980.

o - We are attempting to overcome 50 years of relatively uncontrolled polluHon

in the decade of the 70_s. The no_se abatement effort and all other pollution

aba;ement efforts must be aoordinot_.d if cos._-e_Fecfive cb_:ment a:ceptcble

to the consumer _s to be achieved. We do not believe that the consumer

is willing to accepI" a program of pollul'ion ebatement,, without Full

i



-9-

conslderaHon of basic cost aspects as o maior parameter.

II. Notional Noise MonTtorTng Network

1. We hove notheard clan}, recommendations that a naHonal noise mon_torTng

network be established. We recommend that this become anobiective of the

Office of Noise Abatement and Control and that they investlgate and select the .,

cost method most effective to establish and implement such a control network.

1
-The Chicago Noise Report of Bolt, Beranek & Newman1 Inc. commented

on this problem for the munlc_palsltuatlon. Quotations from their report

state:

(Quote)

- "There seems to be little debate that tile noise environment in urban

areas has become progressively worse over the last few decades."

- "Yet 3n contrast to a_r pallutlon evaluation1 very Httle is known

about the actual existing noise environment and how it changes on

a daily or seasonal basis1 and nothlr)g about the changes over a period

of years."

- "In the present state of estabHsh;ng urban noise criteria and determining

their validity, we are, therefore1 working completely on intulHve notions

supplemented w_th fragments of data in o few sp_c[aH=ed s_tuoHons. We •

have na long-term no_se hlstor;es to gu;da u.s in the appropriate stat}sHcal

mecsure of na[se_ and ,...,_._hc,.,z no knowl._'ge of wher_ _h_s_:.:!isficcll

approach i_aHsand must b',' supplemented wTth knowledge, of the n3Ts,-

levels for sp_cl flc eve nts."

] Bolt_ Beranek & Newmanl Report No. 1413, pg 97_98



-10-

- "It appears h_ghly desirable to o:_ta_n specific knowledge of the short

and long-term statlst_cs of noise exposure at representative IocaHons

in the major metropolitan area. " (unquote)

- We believe that a National Noise Monitoring Nerwork can be shown to

be the most cost effective means to survey ambient noise emissions levels

and monitor performance of noise pollution abatement efforts.

2. Surveys of ambient emlssTon levels in our urban (and total) environments must

be made to develop ster_'Jcrds which wTII result _n abatement of these levels.

A naHonal noise monltoHng network couTd perform such surveys.

i

Prevailing ambTent nolse levels in our cities should be the primary focus of

the abatement efforts and standards. They re:ult from th_ _,F_.r_tlng me_,_, n'F ii

: a w_de variety of equipment and total emission levels comprise the net effect !

': of the density of the no_se sources and affected populaHon. Yetmost presentT{

; test procedures measure maxlmum noise emlsslons From engine powered equipment,

;i

Polnt-source standards set on engine powered equipment which reduce noise

emlsslons for that spe'clf_c appHcatlon as measured by maximum nolse test

procedures may or may not reduce ambient levels depending on the d_Fference

o between the mc_xlrnum level and tire equipment's normal opereHng mode, and

density of the equ;pment in the city.

The ambient r_c,T:_-._m_s_io,-,sf,'_:'n _cch _',_hicle in n l_ne of tr:lrflc is !o'.',er thc:n

:_ its maxlmum nolse ernlsslon level since cTty apcrotlon is not ncrmall>' at

'i
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conditions where maximum noise emissions occur. Further, since data

on the net effects of var'/ing densities is Fragmentary, it is not possible

to set technologically Feasible standards without surveys of existing ambient

levels in our urban environments.

Several cherts From the BBN Chicago Noise Study on noise levels in varlous

cities are attached. The test procedures may dlffersomewhot, but they

illustrate the point that ambient levels in different cities differ by a

slgniFicant amount. A national monitoring network should conslder this

problem in its selection of appropriate sample cities.

3. A pe.rFormance yardstick is required.

Measurement of ambient noise levels and the rate of change of ambient nni_

levels in our urban environments is required For several important reasons, as

Fellows:

- Measurement of the cost effectiveness of abatement efforts requires

validation of the change in annual levels, on an appropriate sample of

altles.

- Measurement of annual improvements in emlsslon levels will allow the

abatement agency to speed up or slow down the abatement effort.

- We know that densities of noise sources and population ore changing rapidly

cnd annual data will record tl:_ net eFFec._ of th_ change.

- BBN noted that historical data is totally absent end a d_ta base For

Forecasting the l'renfl end rate of chnn_ia must br_e_tabli_,h.;d.
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4. "Noise levels are increasing 1 dB per 7ear. U 1

There is a widely misquoted statement attributed to Dr. Vern O. Knudsen

withregard to the rate of change of noise levels in our society. We would

like to provide the proper interpretation of this statement.

Dr. VernO. Knudsen, Professor of" Physics and Chancellor, Emeritus!

University of California actually said:

(Quote)

- "In 19541 on the occasion of the twenty-fifth anniversary of the

Founding of the Acoustical Society of America1 I remlncled acousticians

and the public that during the preceed_ng twenty-Five yea._sthe loudest

noises to whlch man was exposed increased 25 declbels I From 125 to 150

dBC (about 110 to 135 dBA)I an average of one decibel per year."

And agaln:

2
- "An article ln the February 1970 issue oFScTentlfiaArn._rlcan reForts

that From 1936 to 1963 the take-off noise Fro,n civilian aircraft increased

From about 100 to 130 dBCI thus continuing _ts inexorable rise of _t

least one decibel per year." (ur_luote)

We do not know the extent of the data b_se _nvolved but this quotation re_'_.rsto

maximum noise, not ambient noiseland it does not refer to the twenty-fiv._ years

preeeedlng 1971 (i.e. 19,.t6-1971) but to the twenty-t:ive yeclrs prior to 1954

or the twenty-sevenyears prior to 1963. AsBBN 17--ssaid1 we do not have

1 House Hearings, Serial No. 92-30_ Fag._.138

2 "The Assessment of Technology" Scientific American1 F_b. 1,°701 Vol. 2221 No. 2,

, pg 13-21.
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an adequate data base on the historical trend in ambient noise levels.

Finally_ EMA wants to state that some types of engine powered applications

are already being improved with regard to their noise emission levels. Inspector

Crai_ of the Callfbrnia Highway Patrol testified in San Francisco that engine

powered vehicle manufacturers were cooperating with the California Highway

Patrol and1 as a result, noise emissions From those classes of equipment were

being abated successfully in the state. (Present Callfornla standard is 88 dBA

for new commercial vehicles.)

III. Need for a Balanced Approach

To use a "reductlo ad absurdurn" analysis one can say that only a very small percentage

of our population wants nolse levels so low that they would have to push lawn mowers and

ride bicycles to ellmlnate all of" the engine powered equlpment which provides for our

social and recreational needs.

On the other hand1 no one would be inaHned to conclude that noise is not a problem

and that controls and standards are completely unnecessary. EMA concurs thor there

are sufficient data to indicate that nolse is a natlonal concern and that unlform enforcement

and control are vitally necessary.

The primary pressure for noise abatement ond control seems to come from speclal interest

groups, offended by noise levels and sincere in thelr dedication to lower such levels.

We respect thelrrlghts to seek such soclalchan:_es. Ho_lever, respectfully, we would

llke to suggest that there are other groups who also hove rights which mu:t be consld_red
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ina balanced approach to noise abatemenl. The three primary groups involved in noise

abatement programs include the Following:

1. The user who purchases and uses a machine for a social good.

•. For example:

- A citizen buys a power lawn mower to maintain an attractive propert>.'

i and reduce time and effort required to cut his lawn. This machine emits

noise.

2. The neighbor is bothered by the noise emitted from his neighbor's mower and

requests quieter equipment or complains to your agency1 even though he

may use a power mower on his own lawn, (possibly of equal or higher sound

level).

3, The manufacturer produces the product using mass production techniques to

serve the public and answer the desires of consumers trained to seek the most

value at the lowest prices. In the process_ he provides jobs and contributes

to the economy and the welfare of the country. Adequate protection through

uniform enforcement procedures should be provided to the manuFacturerl who

must add welghtl bulk and cost to his product to meet noise abatement

regulatlons.

Proper noise regulatlons must consider the interests of oil of these persons by balancing

economic reasonableness and technological feaslbilltyr with the degree of acoustic

annoyance.

f,
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Thus, the EMA agrees that nolse Tsa matter For natlonal concern, however_ there _sa

severe lack of adequate data on important parameters oF the problem, hence_ the need

for research and development. Means to abate noise must be researched_ deveFoped_

tested I tooling purchased_ production tested and Field tested before introduction into

the mass produced products whlch are a hallmark of the U.S. economic scene. This

requlres substantial lead tlmel generally measured in years_ ranging Fromabout 3 to 7

years for most engine powered equipment manufacturers.

In addltlon to maior technlcal and economlc problems, there are serlous enforcement

problems whlch requlre a unlf'orm approach and we encourage development oF unlform

mode/ aodes_ test procedures, enforcement, and troln]ng methods. Our summary oF State

Leglslatlon_ submTtted in San Franc_sco,proves beyond a doubt that the states w_ll provide

an undcslrably dlverse approach to nolse abatement. Since we can Find no alternatlve

method to galn un_fbrm_ty oF"regulatory control, we strongly support federal standards

and federal preemptlon. Although data on important parameters ore scarce at thls time,

we must attempt to mln_mlze the intultlve aspects oF our approach and maxlmTze the

obiectlve aspects as we research the problem areas and move Forward to a quieter soaiety.

No one wants to hear the alarlon call oF Joshua's trumpets and see the walls come tumbling

down around our feet.

The Englne Manufacturers Assoclot;on deeply apprea;ates thls opportunTty to present

|ts vlews. The Assoc_atlon _s ready to provide its services to other trade _ssoclatlons or

the fed.';'al government in an7 ,,ray that v.qll _d in proper aontrc! and eb..:'_ement oF no_'_
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emission under conditions oFreasonable cost acceptable to the general public. We wHI

be pleased to try to answerany questions you may have after Mr. Howe completes his

remarks.

I

I



;vlEi,.:,BERS
ENGINE MAi',IUFA_-'I'URERSASSOCIATION

ALL;S-CHA L,,,_E['_SCZ__.PC,P,.%TIC ,"i
Harvey, Illlnols 60.'_.23

BRIGGS & STRATTON CORPORATION
Milwaukee, Wisconsin 53201

J. 1. CASE COMPA_'IY
Racine, W_sconsln 53404

CATERPILLARTP_.CTORCOMPANY
Peoria, Illinois 61602

CUMMINS ENGINE COMPANY, INC.
Columbus, Indiana 47201

DEERE& COMPANY
Mol_ne, Illinois 61265

GENERAL ELECTRICCOMPANY
Erie, Pennsylva:lla 15601

DETROIT DIESELALLISON DIVISION
General /v'_o['orsCorporation
Detrolt_ Michisan 43228

INTERNATIONAL HARVESTER COMPANY
Melrose Park, Illlna_s 60160

MACK TRUCKS, INC.
Hagerstown, Maryland 21741

OUTBOARD iv_RI;'lE CORPORATION
Milwaukee,. Wisconsin 53216

PERKINS Eb.IGIi"IES_INC.
Farrnlngtan, J',/tlcl'l_a,'_ ,_i3024

TELEDYNECO NTI;_iEN I",'_L
Warren t Michigan -'].3093

TELEDYNEWISCGNSIIq MOTORS
MHwaukee_ Wisconsin 53246

WAUKSSHA MOTOR COi.4P,:_,NY
Wcuke_ha, W_scan3_n 53]8_

WHITE ENGH'IES_ li'IC.
Can,'ont Ohio .'!z!7,J:5
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(to see _,,t_cl," r;,_-l.c=- . _r, i",z;_ i .:.i:.); The loudest noises to which urbsr, n;an ]s prcs_nUy

A mad bltai_ .fi.'._,_ ever that ;',.y, ,= fi:_' y s'_,',' exposed _re £_n._.r_;tcJ ba, aircraft. /I,,.o... _ " ' , "''• R,O .0, ', _J,II'

v,'al_av,'s around here, clcs are sti!t the most ub!quitous contributerto urban
But ' _ " " " • " "r,o,_, .,_,,., _.. I _'cu: I 311: rcoc!'.*c C_to 13o!se poJlu11_,n, alrc_zft ne_sJ is irler¢2siP.[', _.t an ar2rnlin_.

meditate on my son_.,,_." rate, An article in the February 1970 ..... of ._cv_ah,.,
American roy';its tkaL flora 19.35 tu /SZ_ ,'c "'" -'_

En£,lish Iz'.', (A=I of 1,35,1) e[!e..:s _ t:=vs..-he':!er te
. . noise from civilinn aHc_af[ increzscd ha::; about ]CO to .4send av,,_y street n_u:_iClanS, ar',d to th_s _3_,' tl:sy Cra

required to keep ma',,ir:r, James Su_!),, v.:kl;', S oh Cr,.Hiz_. 130 dEC(C), thus conti:_ulr',c, its inexorable rtse of eL leasL
"-4

, ...... one decibel per )'car.tion and Noi._e in tile rot _,.,, r,,. ,._ (!SF&). d:s*
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Lion. Tha lite,eture lin',.in S corder noise and urb_.n pl.=n.

Recent attempts in our o;vn country at the corh'.',l n!ng is very • .... Furlhcrmere, b_.sed cn his extensive
" ". ..... -n--'_'-'--"," ,.. ,.,....,. city ple,r,_in5 oxperier,ce in Los Angeles, Dr. Crznch

..... ' r_..5!i3,1c rc_,,,, ..............
,j_ ,,futile, f,:uch of this f .,fly, I bali¢'..e, [s ,- ' '......... a .'. to • ,. I..I would insure

the lack of 9raper re?::!2t_ry codes bsc-cd u_:an ap;:,re;'rl, standards on.J CO','ernr.:e_tel act,o_s ,,'r,
" "i _'_ _ -'- -I the safety, benefits and amenities reau]:ine from com.etnq.m t _ ,_., n'J , .,an. re.%u!-.ti,.,rs. V._-e: is n'.edt'J

to formulate the required standards and regu:_H.m_s ;s mua[lk,s frcaof noise polluUon.
clearly set forth in this report, a s_ b!_: in v,'hi:ht!'_

,_ .,,_. , . Achievemanl of the no;se en,.,[rocmon( which ;,,suedprinelpalau._or Dr ,el _,. C D an h, has bed an active
result from the stand_.rds and actions re:ommend_..:_ in

and laud.=b[. - interest during the p2st fi.'c y_ars.
this report v,ill take tithe. In the me;:nwh_!e, I urge sensi.

Amonr! acousticians, at least unt{I roc=ntl 7, I lla,,,e tire and sensible persons who are dlsturL-ed by noise to
been dubbed 1he ' "' _" _- . obtain tempsrary relief and protectlon by v,*earinE, ear,_.n.... 0.,.: .... F!_.!,'.r h_ [he n2t_=n.
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My name is H. T. Larmore, Deputy Director for Technical and Safety

Services of the Construction Industry Manufacturers Association (CI_).

Previous CIMA testimony presented at the EPA hearing in San Francisco

on September 27 through 29, 1971, elaborated on the membership of this

organization and the broad spectrum of construction equipment manufac-

tured by its members.

It is our intent at this hearing to address various economic factors

related to noise reduction of construction equipment, present some

statistics which suggest where the primary thrust of investigations,

standards development and enforcement might be concentrated, I shall

also highlight the pertinent points of previous testimony given by

CIMA and individual CIMA members at the EPA hearings in Atlanta and

San Francisco.

Generally speaking, manufacturers of construction equipment acknowledge

the fact that many of their products are noisy. Previous testimony

has pointed out the extremes of variability involving sizes and types

of machines, mounted tools, machine groupings and job site conditions

-- all having a major bearing on the noise level of a specific job

site. Obviously, although a construction machine does contribute to

the noise impact of a construction job on the nearby community, it

should not be singled out from the total construction process.

It might well be asked why construction sites are usually noisy and

why so little has been done to alleviate this situation. A review
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of a Department of Commerce publication entitled, "The Noise Around
(1)

Us", makes the point that up until now "There is no mechanism for

measuring the value of the absence of noise nor is there any way a

producer can be charged for using a portion of the quiet environment".

Construction contractors have not been motivated to engage in research

, for methods to reduce noise and have not asked manufacturers for

quieter machines. Thus, the machinery manufacturers have net in the

past concentrated their research efforts on noise reduction for their

products but, instead, have developed machines to respond to user

requirements for increased productivity and lower costs per unit of

work output.

Unfortunately, the current state of this relatively new art doesn't

offer ready solutions to major noise reductions for most construction

machines. There doesn't seem to be any imminent technical break-

through which can overcome the problem. Previous testimony has demon-

strated that noise reduction is a step-by-step process of analyzing

each noise producing element of a machine and reducing it to a level

which is below the dB(A) level of other sound-producing components. It

is an expensive and time consuming process. One company in earlier

, testimony has indicated that in general, modifications to new machines

currently being manufactured could reduce noise output from 3 to 8

dB{A) at a cost penalty of 1 to 3 percent with a development time of

two years. An additional 3 to 6 dB(A) reduction could be achieved at a

cost penalty of 10 to 25 percent and be accomplished over a period of

5 years. These figures are only estimates but they emphasize the

(1) See Attachment Reference 1
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additional costs of construction if overall stringent noise levels are

applied to all construction machines regardless of how or where they

are used.

In various studies of environmental noise, emphasis is primarily given

to urban areas of high population density. Demolition and construc-

tion have in many of these locations become almost a continuous process

This is in contrast to highway and civil works construction projects

which_ when completed, are utilized for many years without new projects

being undertaken nearby. In these latter cases, the projects are

completed and the crew moves on. The noise in one specific location

is of a temporary or transitory nature and it usually occurs in a

rural or unpopulated area. If the population density exposure and the

time exposure were comparable, _%en regulations could also be justifi-

ably comparable.

A review of Bureau of Labor statistics information reveals that there

ks a substantial difference in the expenditures for machinery used for

buildings (i to 2 percent of project cost) compared to the machinery
(2)

used on highways {12 percent) and civil works -- land (20 percent).

It can easily be seen that increases in machinery cost will be reflected

to a much greater extent in project costs on large rural earthmoving

jobs rather than on building projects. In other words, the cost/

effectiveness ratio of noise reduction is far better in urban areas.

It would therefore seem appropriate that current efforts of noise

reduction on construction equipment be initially limited to urban site

construction.

(2) See Attachment Reference 2
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It is interesting to note that government, i.e., Federal, State and

Local, is the largest customer of the construction industry. In a

Conference Board article entitled, "Economics of the Construction

Industry," the author states -- "the share of public construction in

total construction has increased from 22 percent in 1945 to 34 percent
(3)

in 1967. It is generally believed that this trend will continue".I

On a trial basis it would appear that the Federal Government, through

EPA, is in the best position to initiate pilot cost studies. On

certain selected contracts, the Government could specify maximum noise

levels for the construction site. Separate accounting could be estab-

lished to determine the costs, record the techniques used to limit

noise radiation and note compliance difficulties. This approach would

provide some preliminary data that would indicate the range of costs

that could be expected in order to achieve a quieter environment.
i !

We believe that the pilot program approach will accentuate the complexi-

ties of the total problem and forestall a crash "band-aid" solution in

deference to a systematic R & D program that will offer the opportunity

to evaluate the major relevant factors and the additional economic

burden on the public for noise abatement. It also could provide some
e

guidelines or parameters of tolerable annoyance levels that the public

is willing to accept. As stated in previous testimony, the Construc-

tion Industry Manufacturers Association and its member companies-offer

our services and strongly urge that we be given the opportunity to

participate fully in the area of our particular expertise. We believe

that only by involving all interested segments of the construction

(3) See Attachment Reference 3
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industry, the public, and the government, can full consideration of

research and test data, safety factors, economic reasonableness and

technological practicability, be incorporated in drawing up future

regulations.

We believe major points made in previous testimony warrant a synopsized

treatment at this final public EPA hearing prior to submission of

recommendation for legislation to the President and Congress.

1. Member companies are working on machine noise reduction now

and are faced with the necessity of pushing the threshold of

the art onto new technological ground.

2. In response to CI_ Perfo_nanee Standards action, various

Standard writing bodies, including SAE, are working diligently

on establishing uniform, definitive and repeatable noise

measurement Standards. Such Standards utilize the widely used

and accepted noise measurement unit of dB(A) and our industry
(4)

is conducting its research and development accordingly.

We strongly oppose reported current efforts by some noise

technicians to develop a different scale. Such action could t

seriously delay the noise abatement effort by causing several

years of noise measurement to be re-studied.

3. Our member companies generally do not oppose realistic indivi-

dual noise limits for selected machines measured under

(4) See Attachment Reference 4
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standardized conditions and test methods to give the repeat-

able results necessary for any certification or labeling

requirement.

4. Our member companies do not oppose individual machine noise

, output labeling. However, we do not think that labeling

requirements should be applicable to export shipments until

such time as this may become a requirement for all manufac-

turers on an international basis.

5. CIM_ strongly reco_nends that standard measurement methods,

maximum dB(A) levels for individual ma_*ines, and labeling

requirements have national uniformity for the reasons outlined

in previous testimony.

6. Our members generally believe that national noise limit

Standards could apply to selected individual machines, but

control of the total job site noise impact on the adjacent

community should be a State and/or Local Government prerogative

The Construction Industry Manufacturers ASsociation is most pleased to

have had this opportunity to testify at these national EP_ noise hear-

" ings. We support the obvious and laudable intent of FPA to approach the

complex problem of noise abatement on _le basis of all available infor-

mation and facts -- and to replace possible _'panic _' legislation and

regulation with constructive planning _at reflects the capabilities

and total needs of our society.
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7. The Economics of Noise Abatement and Control

Noise is a form of environmental pollu_ion, analogous to air

and water pollution. Like these other forms of pollution it

has economic dimensions, both with respect l:o generation nnd
to abatement and control. Noise has some similarities wit]l

other forms of environmental pollution, but also some important

differences, Noise pollution is like air and water pollution

in that it arises as a by-product of important and desirable

social and,economic functions aud processes. }low_ver, it is

unlike these other .forms of pollution in important ways:

-- Unless the producing process continues, noise dies

out rapidly;

-- Noise generally dies away rapidly as one's distance
from its source increases.

These two properties of noise -- that it dies out rapidly with
time and with distance -- make noise much inore of a local

problem than other forms of pollution. Only in cur _.reat cities,
where tens of thousand__s of local noise p__roblems coalesce into

a large cont!n__uous, mass_..dges, the noise.pro_blem.begin__to bptra_.Y

the wlde-area properties that we associato_ for example, with.

air pollution_

These two properties play key roles in determining how we must

design our responses to the noise problem, and they are im-

portant factors in the economics of noise generation, abatement,
and control.

&

7. i. An Economic View of Noise

Most of the noise that we are subjected to today emanates

from final products, or is emitted in the process of

produelng final goods and services. It is an unfortunate

fact of life that it generally would cost the producer

of products, goods, and services more to give these end

items quieter properties, or te produce them in a quieter
manner.

If we assume an economy in which price competition plays

a central role, and in which profit maximization is an

important goal for a firm, then the firm's prod_hts and

................................................................................ ................... .
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services must be produced as inexpensively as possible

(given a fixed quality level) in order to obtain wide

acceptance in the marketplace. A simple corollary is

that features without marginal value in the marketplace

will bE omitted, even if their production cost is low --

and such lectures often include quieting ones.

There is, in an economic sense, no noise problem if the

costs of the emitted noise are kept.internal to the

person or firm that produces them -- there is no problem

until an outside third party is affected. For example,

if a firm has a noisy production process, and labor con-

siders such an enviro_nent to be a health hazard, then

the firm will have to pay highe_ wages to attract men

? to work in the noisy areas. Similarly, it will have to

bear the costs of any decreased worker productivity that

: may occur clue to the noise level.

i A process whereby a firm "pays" for the noise it emits
': iS known as "internalizing the costs" of noise. If the

firm finds this noisy process to be the most profitable
one after the noise costs are taken into account, then

: it is behaving in an economically logical manner when it!

.:. produces noise as a by-product. Similarly, a housewife

i who buys a noisy product rather than a quiet one of the

i same type is internalizing her costs if she is aware of
the annoyance the product may cause her, yet still decides

to accept it.

The economic problem of noise arises when people not in-

volved in the nolse-produclng activity or process are

affected by it. In such cases, costs -- known as social

" costs -- are imposed on others, who have nohhing to do

with the production of the noise, and who are noC com-

pensated for the increased health hazard or annoyance

" to which they are subjected. When this situation occurs,

an "external diseeonomy" is said to exist. This inevitably
leads to unfair situations: Benefits and costs do not-

accrue properly to whom they should, and our free market

system does not adequately impute pollution costs to the

producer; they are borne by the public as social costs.

Consider the case of the resident whose home is next to

a construction site where numerous jackhammers, pile
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drivers, and air compressors are in use. All the
benefits of being able to perform the construction in
the most profitable way (i.e., noisily) accrue to the

construction firm, but only the private internal costs
of construction are paid by the firm. All the social
costs of tile resident's inability to sleep, concentrate,
or carry on a normal conversation accrue to the unfor-

tunate homeo_¢ner, not to the construction firm. The
resident must, in effect, "pay" for the firm's freedom
to emit noise pollution.

Whenever a factor input closely associated with a pro-
duction or service process is under- or overvalued, the
market's pricing system, which _ormally allocates re-
sources in an efficient manner, does not function prop-

erly. To apply this concept to the case of noise
pollution, we need only recognize that the normally
quiet environment is one of the natural resources used
up in a noisy production or service process. Thus,
society tolerates as much noise pollution as it does
today because its attitudes, and resulting market pro-

cesses_ undervalue the quiet environment.

In the market as it exists now there is no mechanism

for measuring the value of the absence of noise, nor is

there any way a producer can be charged for using up a
portion of the quiet environment. As a result, a quiet

environment is considered to be a free good, and more of
it is used in a production process than is economically
desirable, since the resource price of silence is under-
valued. Private costs become less than social costs in

this case, and the resource is used wastefully. Conse-
quently, more noise is emitted than is desirable from

society's point of view, since the market does not ade-
quately impose pollution costs on the producer.

The market distortion does not stop here, though. If a

good or service is produced in a noisy fashion, the final
selling price is lower than it should be because the true
values of the inputs that went into the production process

have not all been paid for by the firm (since silence was
undervalued the firm did not have to pay for its use).

Thus_ the price of the good or service is lower than it
should be, and does not represent the full cost to
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society of all the inputs that went into its production.

Consequently, more of the good or service is produced

and sold than is economically efficient -- once agoin

with benefits and costs not accruing properly. Purchasers

or users benefit by paying a reduced price, but the costs

accrue to those affected by the noise emitted in the

production and use processes.

Finally, the consumption of noise abatement can be both

individual and collective; that is, once produced, quiet

is available to everyone to consume without charge --

a classic problem of market failure. Some consumers

thus can benefit from noise abatement financed by others,

and are not motivated to pay for abatement on their own.

Since economic considerations occupy a central place in

the noise pollution problem, solutions that make appro-

priate use of economic forces are more likely to be easy

to implement and have more far-reaching and lasting
effects than chose which conflict with these forces --

even though it seems unlikely that the problem can be

solved entirely through the traditional workings of the

marketplace.
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Materials Requirements

The inplltS el" nlaledals alld equlplncnt ill conslruclionaclivJly are
even _realer dla0 lhc J.pt_t. _, of on-silo employlncnr, A illeaSlllC of

inpuls ix provided by IIIL.dJslzibiJtion of the I'_clof eos, t_ ol'lltajor type:;
of construction usln_IH.S data {Table D,I).

It can be seen Ih_l, /'orevery S 1,000 of new constructiull,nbout 5300
are expended on wa_es Yojcnnsmlction workers, SSOOon nlalednIs and
eqtdpmenl, nnd $200 on overhead and profit.

DJffCI_llCCS in IIt_t_ri_IsrcquirL.m_nts for rileV;trious typ_s or
constsuclion ,,affect Ihe cost of m;acrlats of construction or sttuelurdl
conlpoltcIits. _or ex3111p]e,ci'**ll ',votk projems such as d;mlS, tunncls,,'lad

ports rcqaife large aalOtHllS of mn.%-prodtlccd materJ;ds such ;tsconcrete,
steel, asplal Bu dif_ construction requires relatively many types of
matedalsbul in sm,'dlquamidcs,

Table D4: Per Cent Distribution of Factor Costsof Selected
Types of Construction

MalerlalZ Equlptnent Ovefh¢,ld
Type Of On.sill and Rerltalo¢ an=
(Construction ., Wages Supplies Oep¢,_clatlon PtoNt

5ingle houses .......... 22.O 47,0 1.0 29,8
Public healing .......... 35.5 45.0 2,5 17,0
Collegehousing .... , .... 29.3 52.6 1,6 16.5
HIghwoys ............ 25.9 50.6 12.0 t3,5
Schools.............. 25.7 54.1 1,4 18.8
Hosohals............. 25.8 53.3 1.1 16,8
Of flea buil_in6$ ......... 20.0 51,3 1.9 17,8
Civil works - land ........ 25.0 36,O 20.0 2O,O
Civil workz - dredging...... 32.5 1"1.5 25.0 25.0

5ourcoI C_leUlated flOl'_d,sta I_U_II_%0 by th._ IElUt¢,IUOf L.4borStallSllcs,
Bulletin NQS.|299, 1331, 1340_1362, 1390, 1402, 14Q4p1441, 14g0,

Equipznent costs are relative _.a s_na!lpert[on oCconstru_cctionac.liv.ity, _

_xcept Forbi_ _w3ys_nd civi[_vprks. '[h_se twgJypF.s or co.!ls.tructipn
involve mmdn_ eciuipmem of huge size for earthwork and Iiflin_ o[.heavy

materials
Although construction requires a very large number of materials or

f_bricated products, on the average 80%of these were accounted for by
fivetypes:stoneand clayproducts,28%;lumber products,l O';,S;nlclaI

producls, 25%; plumbing and henting, 15%; electrical produels, 10,%.
n ,The abovedistributionofmaterialsalsosuggeststhetypeoflabor,i.e.,

craftskills,requiredformajortypesofconstruction,A breakdown ofthe

maD+hours os-site shows that four trades - masons, carpenters,
plumbers, and electricians - perform the bulk of construction ',york,
and receive two thh'ds of on.site wa_es,
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GOVERNMENT SPENDING

The government pl:l_,'S S signiNcan[) it` no{ dolrdnant, role In

THE NATURE OF CONSTRUCTION construclionactivity.
During expail.sion,the rise in governmentconstructionexpendilures

Construction is an ubiquitous activity. In general, "o'Jnslructton" seemsto coincidewith increasedactivity In the privatesector. In time
refers to aH types of eo0structinnacllvity usuallyassociatedwith the of rece_sion, government activity nearly ahvays exceeds the
erection and repairs of lmruoblie slrunturesand J'act]ities)such a_ construcl]on _eneratedby all others. As market conditions easeand
btlJIdingsofalltypes,highwaysand skeets,portsand airports,dams cornmcrcialballkcrcdilismore readilyavailable,firsttheresidential
and consen,atlonprojects,railroadlinesand canals,and others_li]arcons ruc ion and then the Industrial construction sectors begin lo
typesof work,_ expand and o.cc againcatch up with governmentin both outlays and

"Contrac[ construction,)' however, refersto aft industryconsisting physicaloutput?
of a ]artlenumber o["firms[hut p_rrorm constructionwork for others.
Consequently, statirlics of constructionare often misinterpreted Problems of Pubtlc Pc,tiny
because some statistical series refer to the contract construction Government is the largestcustomer el the cotfftructlon industry. In

industry andothers{oconstructionactivRy. 1967. $26 billion at` the Inlet construction activity was ('or public
constructionprojects, representing 15% of governmentpnrcbasesof

PLACE OF INDUSTRY IN THE ECONOMY goodsandservices}= One third oflhe=e expcJnditureswas for federally
Size of the II_dustry owned construction, the other two thirds were for state and local

Construction activity in the United Statestotaled $|0O hi]lion in governmentconstruction.=J The shareor pnb]ic conslructionin total
]96'7, or about 13% of the CNP. New c0nstruclionput in place cOnstructionhas increasedfrom 22% in 1945 Io 34% in 1967,='= It is
accounted for $76 billion; the remaining$24 billion wasexpendedon generally believedthat this trend will conlinue. Governmentis also n

principal sourceof financingconstructionactivity. In 1967 about 18%

ibtot_Ll©horilc_andraveltrailerconstru¢lionar_not includedIll conslPJClioaof at[ privatehome construction wasI'_nancedby Federal(_overnment
b¢causetheyarep:oduclsof_nufacturing, mortgage insurance programs}s Thls dual role of

government- principal purchaser or and lender to construcHon-
exerts an enormousinfluenceon the structureand performanceof the
industry,

°rn_intectance and re_'s. The contract constructionindusrry's tolal Finally, we must consider the importance of research and
businessreceiptsarecurrentlyestimatedst $90 bJJlion.2 (Chart2,1). development either sponsoredor inducedby governmentin order to

The shareof tile contractconstructionindustryis saidto rangefrom encourageinnovationandeconomiesof scale.
between 85%attd9_'_ of all constructionactivity. ..

The remaining 10% to'15% of Constructionis rot'erred to as )=ConstrucllonRei'lew,Dccember,1966,p,4.
fo/cc.acoo_nt construction)and it is pert'omledby the ownersof" the 12_un'¢y oJ'Cl_r_gnrBllstness, "lncome =nd_roduct Accoann,"Jgiy) 196B,p./.
_tructurcsuti(/zing their own labor (i,e., do.if.yourself cnnstructiou), t3Consrrucrlbn R¢l,(¢)v, July,t968, p. I4.
Since thecontract constructionindustry hasbusinesstcceiptsequal to t'_lclem,
1(7_oof GNP, it is obviouslyone at the erucJ3Jsectorsat the economy, =s U.S)Sa_n#s=ndLout L©a_=e.Sa),lnj_nndLoon FeetBook (Chicago:
both In tcrtnsof privateenterpriseandgovernmentplanning, t968), p.39.

, %, :
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Heasurement Criterion
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Evaluations of the effectiveness of transportation noise abate-
ment require the use of a measure which relates individual and
community reactions to transportation noise. Previous -_tudies were
examined to determine how well various measures predicted response to
noise. A-weighted Sound Level (in dBA) and Noise Pollution Level (in
dBA,_ were examined to determine their relationships to other measures
and _--heir prediction of reaction, i.e., loudness, annoyance, noisiness

The A-weighted sound level, on the average, correlated as well
with subjective response as the other measures. Only for jet aircraft
pure tones was there a significant predictive performance difference
between Effective Perceived Noise Level (EPNL) and dBA, favoring EPNL.

These differences were not considered important for this study since
the correlations between dBA and subjective responses were generally
greater than 0.90.

Average community response measures have been developed for

I alrcraft and motor vehicle noise. Using the aircraft :.'oise andNumber Index and motor vehicle Traffic Noise Index data, the ._oise

I Pollution Level shown to correlate well with conununity
_';as as average

response as both of the measures. Since Noise Pollution Level is

I compatible with the use of dBA for individual vehicles, its selectionas a community measure complements the choice of dBA as a vehicle
4"_,e asure.

Availability is unlimited. Document
I_.K.,w.,_. noise, transportatiom le.s+..,+&..i.._...._...

noise, motor vehicle noise, air- may be released to the National

i craft noise, noise pollution, Technical Information Service,

moise measurement, community Operations Div., Springfield, Va.,
response, individual reaction, [22151 for sale to the D_blic._riterion measures
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PRESENTATION TO TIlE OFFICE OF NOISE ABATENENT AND
CONTROL OF THE ENVIRONbIENTAL PROTECTION AGENCY

llearings in Washington, D.C. November 9 - 12, 1971

Panel representing the Rubber Manufacturers Association:

W. W. Curtlss - Goodyear Tire & Rubber Co.

J. P. Kigln - Rubber Nanufacturers Assoc.

S. A. Lippmann - Unlroyal Tire Company

Dr. George Thurman - Firestone Tire & Rubber Co.

T. R. Wik - B. F. GoodrichTire Co.

The enclosed material and the two attachments describe the

results of a variety of measurements of truck tire sounds.

The conditions of measurement, the parameters adjusted, and
the types of date analysis are intended to provide an insight
and background for consideration of the related problems of
noise control.
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i. Scope

At two previous hearings of The Office of Noise Abatement and
Control, the Rubber Manufacturers Association has presented
evaluations of the state of knowledge pertaining to the Technology
of Truck Tires as generators of sound. Those presentations

emphasized the broad relationships between the properties of
tires and some of the objectives of the Environmental Protection

Agency. The presentations also contain judgments based on the
stated relationships. The intention has been to supply an
orientation so as to facilitate the agency's initial exposure in

an area that is not generally understood.

The P_[A recognizes that t|_ ONAC will wish to examine data typical

of that which underly the assertions and judgments offered by the
R_. Furthermore, the ONAC has a further objective of expanding
the base of knowledge in those technologies that will enable a
reduction in acoustical intrusions of sounds from truck tires.

Here too_ quantitative data are required to establish and justify
a reasonable course of action.

For the reasons just stated, the RMA is submitting at this time tile
results of a variety of quantitative studies at the Hearing of the
ONAC. _]e {nforma£ion comes from a number of member companies of
the RMA.

The data are attached to the written submission in two separate
forms. One of the forms is a document on Truck Tire Noise recently

prepared by the P_A. Tl)is document su_-narizes the salient polnts of

interest and contains typical experimental data. The other form
is a packet of tables and graphs relating to these points and also
to others of potential significance to the 0NAC.

The data are as collected, with possible experimentsl errors un-

rationalized, as are the effects due to differences in operating
conditions and testing facilities. We anticipate that the recipients
of the information would rather apply their own judgments to con-

sistency and underlying relationships.

Except where otherwise indicated, the data are taken according to
the standard procedure outlined in the RMA's presentation to the ONAC _,

in San Francisco on September 29_ 1971.

In addition to placing quantitative infolnmatlon before the Agency,
the RMA is undertaking one further objective at this time. That is
to review before the Hearing the strengths and pitfalls of the dBA

rating for measuring the significance of radiated truck tire sounds.

.+
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II. Review of the Data

The following is a brief review of the measurements described
in the brochure and the data packet.

a. Time vs level and meter rate

Slide i shows the variations in instantaneous sound level as

a coasting truck bearing test tires approaches and then recedes
from the test location. The reference marks on the curve show

the span of time-integratlon for slow meter response and fast
response. Fast response captures the character of the peak more

- closely than slow responsep and gives less weight to the sus-
tained components of the sound than to the highly transient

components.

b. Spectral Cbaracteristlcs

Slide 2 is a typical power density spectrum for a coast test
employing lug tires. For other tires_more than two peaks may
occur and the number of significant peaks depends on the speed
as well as on the tire. This is illustrated in Slide 3 which

is a tenth octave analysis of sound pressure.

Slide 4 shows one aspect of the differences between tonal tire
sounds and non-tonal. The tonal sounds persist after the sound

level has passed its peak and this perslstence_ not the frequency
content at pnak_ appears in general to represent the important
aspect of these sounds.

There are four graphs_ the upper two are spectra of a tonal tire
and a non-to6al tire at the peak level. These two spectra show

only slight distinctions. The lower two graphs are spectra of
the same tires at about 2 seconds after the peak. The presence
of tones is now in evidence in the upper of the two (not in the
lower) and the distinction between tires is clear.

c. Tire Sounds Compared With Other Truck Sounds

Slide 5 illustrates the overlapping of sounds normally produced
by circumferentlally ribbed tires and by other components of a two
axled test vehicle. There are two I/3rd octa_e spectra on the
slide. One is for a test which tends to minimize the vehicle

, sound by coasting the test vehicle past the microphone with the
engine off. The other is for a slmilar test but with the engine
runnlng_ and with special quiet tires. In terms of radiated power
at the mlcrophone_the truck sounds are thirty times (fifteen dB higher)
for the combination than the tire sounds at 250 hz. As the fre-

quency increases the relative contributions change progressively.
The two sources are about equal at 630 hz (3dB higher for the
combination) and at lO00 hz the truck contributes only 20% of the

sound (0.SdB higher for the combination).

Slide 6 is similar data but in this instance for a tire wlth a

typical lug design. The slide also shows a spectral curve for the
vehicle coasting on the lug tires.
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Here the relative contributions of the truck and tires are not

progressive with increasing frequency because of the spectral peaks
in the tire sounds. Up to 250 hz the truck contributes five times

as much sound power as the tires (7dB difference). At 315 hz the

levels equalize. From 315 hz upward, the power levels of the tire

sounds are about twice tlmt of the vehicle in the spectral valleys
(3dB difference) and are about twelve times that of the vehicle at

the peaks (TdB difference).

d. Influence of Tread Design

Slide 7 demonstrates the progression of changes in spectrum as the
design of the treading evolves in stages from a smooth surface to meet

the practical performance requirements for which it is designed.

e. Attenuation With Distance

Slide 8 is a table of typical data showing the change in A-welghted

peak that accompanies variations in location of the microphone.

f. Road Surface and Tire Sound

Slide 9 illustrates the dependency of the sound level and the spectral
characteristics of tire sounds on the nature of the road surface.

Similar types of spectra occur on all typical road surfaces, but the

spectral weighting differs.

g. The Sound. Level and Speed of Travel

The table of Slide Ii demonstrates the effect of varying the load borne

by the tire on the peak A-welghted level. The table contains data both

for a rib and a lug tire and for concrete and asphalt surfaces. For the

rib tire variations in load produce only small changes in the level. For

the lug tire the chan_e in level is again small hut only for loads over

80% of rated load t but are significantly reduced at lower loads.

Data obtained for other tires than employed for Slide if(on an asphalt

surface and obtained by another testing group)differ in the indicated

dependency of sound level on load at constant inflation, The level is

found to increase with load. The apparent discrepancy has not been
resolved. Slide 12 for these other tests show that the character of the

spectrum does not change appreciably with load,

The effect of variations in inflation pressure at rated load is sun_n-

arlzed in Slide 13. Only small differences in level are found to occur

over a _ 25% change in pressure.

Data is also presented in the packet which shows that for simultaneous

variations in load and pressure so as to maintain constant axle height_
the sound level is insensitive to the load for variations down to 75_
of the maximum rated load.



-4 -

h. Detected Levels and Wheel Position

Published data indicate that rear tires on the axles of a

13 axle truck assembly are more efficient radiators of sound
than the other tires. Slide 14 contains data of a test program
designed to explore this indication. Smooth relatively noise-
less tires are substituted for loud lug tires in
various tests to establish the contribution from each of the

axle locations (excluding the steering axle). The data indicate

equa] contributions to the peak noise level from tires at each of

the axles. The tests are conducted both for asphalt and concrete
surfaces.

The addition of sounds from the various axles depends among other
factors on the separation in time of the tire sources as they pass
the microphone. Slide 15 shows what the totalized contributions
of identical drive and rear trailer tires should be in the test.

The sound level due to the drive axle t_r_s is below its peak
and contributes only moderately to the level at the time the sounds
of the rear tires peak.

i. Construction Chanses in the Tire

Data arealso presented showing that the 8.25-20 tire and the 10.00-20
tire in rib and lug degigns(and each at their rated loads and

inflation)@roduee about equal levels of sound. Carrying the same
load on more smaller tires therefore would result in increased sound
levels.

One set of experimental results illustrates the effect of tube-type
and tubeless c_nstruetions. The tires are in both ribbed and lug
designs and run on asphalt and concrete. There is no detectable

effect due to the interchange of tube-type and tubeless constructions.

There are no definitive data as yet on the influence of radial and
hlas ply constructions on sound levels. Tires of these constructions
and identical tread designs do not exist. However, the packet
contains data for some available types in these designs.

J. Tread Wear and Sound Level

Worn tires are significantly louder than new tires. The difference
" depends on the design and details of wear. Both on asphalt and on

concrete increases of sound level from 3dB to 6dB are in evidence.

Sample data are submitted showing the effect of wear. The increase

. in sound level is not necessarily progressive with continued wear.
The maximum levels often occur at 25 - 50% of wear.

k. Coefficient of Friction and Tire Type

The available frictional forces at the drive wheels is often a

significant factor in the control of trucks under hazardous conditions

(low coefficient surfaces). In general cross lug tires exhibit over
15_ more braking force and driving traetlon under these conditions.
This difference often disappears on high coefficient surfaces, but
at high coefficlents the advantage to be gained through the co-

efficient is greatly reduced.
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III. Evaluation Procedure for Truck Tire Noise for Purposes of
Manufacturers Certification and Techn_ca] Communications

A. General Considerations

It is common to rate the level of complex sounds after weighting
the bands of the spectrum by the A-contour. This procedure
roughly acknowledges the tonal sensitivity of the average person.

However_ it is recognized among acoustical experts that the A-scale
pertains to the auditory sensitivity of sustained pure tones
(noc mixed transient sounds), and also does not account for
physaho-acoustical factors other than sensitivity. Nevertheless_
the totalized dB on the A-weighted scale does often provide a

good measure of loudness and annoyance for sounds under many
circumstances,

In view of this background it is deslreable to establish whether
the peak level measured on a sound level meter weighted by the
A scale is an adequate indicator for rating truck tire noise.
There are a number of factors that need to be considered in

arriving at a conclusion.

For instance -

I. The ultimate objective to be served by a measuring scheme
and the measurement (i.e. evaluating community disturb-

ance and/or the peak radiated levels).

2. The consistency of the rating with other measurements
with which it is to be used ( i.e. - to predict along
with other vehicle sounds_ the total sound level radiated

by'vehicles).

3. Whether the measurement is overly restrictive of factors
not involved in the usage of the measurement, due to an

artifact of its makeup (i.e. - does it also measure and
weigh sounds not contributing to the usage of the
measurement).

4. Whether the measurement is properly sensitive to those
factors requiring quantitative identification.

5. The practicality of the measuring scheme in the operations
of industry and governmental agencies.

B. 0b_eetlves

It has been our general experience that there are two separate

aspects to the ultimate objectives to be served by the rating for
truck-time noise. One is to measure, communicate, and to assist
in the control of the tire's contribution to the total sound levels

radiating from vehicles (however measured). Another is to measure,

communicate_ and control the intrusion of tire sounds into road-
side communities.
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The second objective differs from the first in that the level
of tonal characteristics rather than the total level oft_ is the

more pertinent factor.

C. Consistency of Ratln_ Procedures for Truck Tires and for the
Mechanical Noises of Trucks

The peak sounds from trucks are currently rated on the A scale using

a fast meter response. As sho_'n in the proceeding material, peak
tire sounds (A-weighted) correlate best against jury data at a slow
meter response. This has been interpreted to signify t_t the tonal

' content is somewhat better accounted for by the slow response because
of the longer duration of tones than the remainder of the spectrum

detected at the peak.Consequentlyt we do not now have s single consis-
tent measure that encompasses both the need for a tire rating that is
directly additive to the rating for mechanical sounds, and that

simultaneously detects the intrusion properties of tire sounds.

Perhaps a dual rating scheme, or a compromise scheme might be found
to serve both purposes.

It should be pointed out that the jury data t_nt substantiated the

utility of slow response was obtained with a small number of similar
cor_nerclal designs and because of the limited range of spectral types
does not adequately test the human reaction to tire noises.

D. Over-Restrictlons due to Artifacts and Appropriateness

If the A-welghted level at fast response were to be used for tires,
a situation might well develop that penalizes desireable sound spectra
of tires to the advantage of undesireable spectra. Tonal concentrations
at moderate levels from careless manufacturers would be rated equal to
a more distributed spectrum (arrived at through the application of

expertise and diligence). Controlling agencies would probably be
tempted to lower the acceptance levels to restrict the spectrum of the
poorly designed tire. This in turn would disqualify acceptable tires_
and might well interfere with the engineering compromises for arriving
at desireable spectra.

The same considerations apply to A-weighting at slow response, but
perhaps are less severe than at fast response.

E. Practicality of Various Measures of Sound Level

Since t as indicated in previous testimony t we are concerned here with

a manufacturer's certification of tire sounds, the question of data
handling and sound analysis do not bear on the practicality of arriving
at a measurement. Once the sound tapes are processed for spectral

content, a computer can carry out simple and complex manipulations
of the data leading to the composite evaluation.
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F. Proposals for bleasures of Truck Tire Nolse

i. Despite the errors indicated in sul,ming the various measureg

of tire sound with those of the vehicle sound (to attain the

total level) on theoretical grounds there appears to he a

reasonable utility to the dB(A) slow meter rate measurel,ent.

This measurement is integrated over a one second time span

and therefore should emphasize overlapping in time (required

for additivlty) of vehicle and tire sounds to a greater extent
than the fast rate measurement. The RMA feels that for the

present the slow rate, A-welghted measurement might well serve

the purpose for evaluating contributions to the peak levels of
truck-tire combinations.

2. Tile tonal characteristics, that in the long run might be the

matter of major concern, are currently being investigated in

considerable depth by the industry. Several ideas have been

proposed but are yet not resolved.

A-welghting of the spectra appeared doslreabie. The sound

evaluated probably should correspond to that which occurs about

six seconds after the peak level. The A-welghted spectrum should

probably be further weighed for spectral concentrations which

deviate from the average energy level. The spectral detail needed

(octave) i/3rd octave) I/lOtb octave)) is not clear at this

polar, and else has to he resolved.

IV. Poss.ihle Prosrams for the ONAC

_'he disparity between the present state of knowledge and ultimate objectives

offers opportunltle_ for the ONAC to supplement the actions of Industry_

the professional societies and other governmental agencies in the work
on truck tire sounds.

While fully appreciating )'he ability of the ONAC to formulate such programs

from available data) the F_[A nevertheless hopes that its suggestions

might be of value to the agency. The following are some suggested

possibilities:

i. Define the standard road surfaoe.

2. Define the standard worn tire.

3. Evaluate the importance of tonality of tire sounds to the

objectives of tile ONAC.

4. Determine the most suitable measure and the procedure for

adding tire sound to truck sound for totallzlng.



STATEP_NT BY DOP_N C. NeGRATH, JR., AlP, PRESIDENT, A_RICA_T INSTITUTE OF
PLANNERS, BEFORE THE SPECIAL P/uNEL OF THE OFFICE OF NOISE A3ATEMEN'T A_ND

CONTROL, ENVIRON}_NTAL PROTECTION AGENCY,. ON ENVIROh?C;NTAL NOISE ABATE>_NT

AND CONTROL,.WASHINGTON, D. C., NOVEmbER 12, 1971

Mr. Chairman, Members of the Co_nittee -

I am Darn C. McGrath, President of the American Institute of

Planners. The AIP is a national professional society, devoted to the study

and advancement of the art and science of city, regional, state, and federal

comprehensive planning. The principal concern of the Institute is the

planning of the unified development of urban communities and their environs

and of states, regions, and the nation,

The nearly 7,000 members of the Institute have major responsibilities

in govarnment and the private industry as consultants in the development of

programS, policies and projects plans to guide processes of urban gorwth and

change throughout the United States. The work of professional planners is

directly concerned with the quallCy of the nation's urban environment. _[any

planners are responsible for translating legislative goals concerning environ-

mental quality into specific project development decisions exercised through

the governmental institutions of land use planning and regulation. In addition,

_y professlonal planners are involved in the process of transportation

8ystnm planning and in the formulation of performance standards and environ-

mental protection criteria which such systems increasingly require,

On behalf of the members of the Institute, I wan= to thank the

Office of Noise Abatement and Control for the opportunlty to appear and present

our views on the issues and problems which EPA must face in fulfilling its

nbllga=Ions pursuant to the Noise Pollution and Abatement Act of 1970.
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My remarks today will be directed principally to the central theme

of national programs affecting environmental noise control as they may he

applied in both preventive and remedial actions to deal with problem_ of

environmental noise exposure through the comprehensive planning process. I

would llke to emphasize applications of urban planning techniques and programs

for the alle_-iatlon of environmental noise associated with transportation

sources and particularly those associated with highways and airports. Noise

from the myriad fixed sources that comprise metropolitan areas represents a

collective problem of rising ambient noise levels in cities; however, there

is sufficient authority under the police power to control the great majority

of these sources through zoning and ad hoc noise ordinances once the problem

is perceived in its true perspective by units of local government.

Land Use Plannin_ and Noise Aba_ement

Land use planning can he a principal tool of environmental noise

abatement and control. The insulating effect of sheer distance from sources

of high noise output is the most reliable protection for the majority of

people in urban areas against the intrusion of noise from powerful sources

such as Jet aircraft and vehicles moving at high speeds on expressways.

The key to providing the insulating benefits of distance lles in

a planning process that son_rehends the projected effects and areal extent

of noise from these major modes of transportation and _hich provides accord-

ingly for the separation of land uses sensitive to noise from such facilities

as airports, expressways, and truck terminals. Obviously, it is not always

possible to pro./ide the protection of sheer distance against environmental

noise from aviation or highway transport sourees_ and compromises must b_
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made which bring noise sensitive land uses and noise generators too close

together. Under such circumstances, acoustical treatment of structures may

afford a measure of relief. Prescribing needed acoustical treatment for

housing and schools is not within the authority of most comprehensive

planning agencles_ but =he advisability, or, as in the case of schools,

churches, and other facilities where freedom from noise intrusion has premium

value, the necessity for such treatment is well understood by most planning

agencies. Unfortunately_ there is a substantial gap between the recor_-.endatlons

of planning agencies for eiEher land use planning or acoustical treatment of

establlshed facilities and the implementation of such recommend-4tlons through

the normal political process. The resulE of this failure in the translation

of planning recommendations into public policy in the form of zoning or

building code requirements through the local legislative process is serious

environmental degradation near many metropolitan airports and expressways.

Four factors have hindered the realization of the potential benefits

of land use planning as a primary tool for preventing the emergence and

aggravation of noise exposure problems:

i) The rapid advance of aviation technology during the 1960's,

wlth the introduction and widespread use of Jet aircraft at

airports never designed to provide the benefits of sheer

distance from neighboring land use as a safeguard against

noise exposure; as a result t'he zones of severe noise exposure

near most major U. S. airports are typically three to four

times greater in acreage than the airports themselves.

2) _gnorance of the psychological and phys_©logfcal effects of

continued exposure to transportation no_e in _he envlrcn:._ent
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has retarded the development of land use restrictions against

noise exposure as a matter of public health, safety and welfare.

3) Political expediency in approving requests for intensified \,

il
b

land usage in _he noise exposure zones of airports in pursuiti ,
'ti of short-term revenue gains without regard for the costs of

\ long-term environmental deterioration.

4) The absence of any concept of reciprocal limits on the growth

of the noise exposure zones associated with airports and the

patterns of growth of land uses incompatible with aircraft

noise; as a result, the zones of severe noise exposure around

most major airports continue to expand as a function of in-

creasing air traffic (primarily Jet aircraft), and at the same

time community growth (primarily residential) intensifies in
[

:2 the areas subject to noise exposure.

i 1_e combination of these factors throughout the country has resulted

in costly restrictions on airport operations, extensive litigation against

airports to recover the losses of property value attributable to noise ex-

posure, and substantial interference with many essential activities of people

who happen to llve near airports. In a somewhat lesser degree, the same

problems have arisen in the vicinity of urban expressways_ even though the

levels of noise produced by'automotive traffic are not as punishing as those

produced by airport operations.

The slow growth of comprehensive land use planning, even where

assisted by Federal grant-ln-aid programs, has imposed costly penalties on

the nation's metropolitan areas. In most such areas, critical gaps in the

comprehensive planning process have aggravated the problem of developing
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compatible land use patterns which would minimize or eliminate environmental

noise exposure problems.

Planning for individual airports, which airport operators usually

do, and planning for the development of surrounding communities, which is

always done by others, both require open and direct consideration of aircraft

noise as a potential environmental problem. Unfortunately, in most areas,

neither planning for airports nor planning for nearby communities reflects

adequate recognition of the noise factor. Absent adequate planning--whlch

would include projection and evaluation of noise effects before airport con-

struction or intensification of airport use--even _he most enl_ghtened public

policy-maklng process in pursuit of compatible land usage, airport expansion,

or overall environmental quality goals, is rendered ineffective. There is,

however, little evidence to suggest that realistic estimates of aircraft

noise projected beyond airport boundaries affected ei=her public policy for

metropolitan land use or airport e:_pansion plans until the jet age was well

advanced.

The evidence in fact suggests the opposite. The majority of the

airports comprising the country's most popular major hubs are almost hopelessly

hemmed in by communities to whom the airports pose a serious environmental

threat. A study of 21 Large Hubs conducted by the Department of Housing and

Urban Development in 1967 revealed that of the 36 air carrier airports within

the hubs, 12 are almost completely surrounded by intensive development and 16

others are at least 50% encircled. The plight of these airports is under-

scored by the fact that half of the 36 are located within 10 miles of the

Central Business Districts of the major cities they serve; this means that

while they enjoy special advantages of in-_ewn accessibility, they also suffer
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from having higher land values as a constraint to expansion. Moreover, by 1980,

an increase of 143% in scheduled air carrier operations is ek_eoted for all of

the 21 Large Hubs studied. There is a strong correlation between increased air

traffic volumes and community consciousness of the airport itself, and thus, as

air traffic intensifies at an encircled airport, the noose of community objections

within which it must operate draws tighter every year. This fact only in-

creases the urgency of developing other airports in all of the Large Hub metro-

politan areas. It also dictates the need to accept the new realities of air-

craft noise in locating and developing other airports of any size to create a

system of interdependent facilities for aviation in each metropolitan area.

Failure to accept the known realities of environmental noise impact for each

new airport in a metropolitan area can only cause a proliferation of the current

"hard core" noise problems characteristic of most of the hubs in the national

i system. Instead of being relieved by the cstabllsh_cnt of alternate and

reliever airports systematically related to major hubs, the current noise

problems may instead simply be reproduced in suburban co_munlties already

hostile to airport environmental impact.

Major problens of environmental pollution by aircraft noise are

now in clear prospect in tho suburban areas surrounding airports serving Atlanta,

St. Louls, Phoenix, Chicago, and San Francisco, to name but a few. In some

localities, such as Wes= Palm Beach and St. Louis, there is evidence that more

land has been developed for suburban residential use in noisy locations since

1950 than the acreage occupied by the principal airports serving those cities.

By ignoring both the noise-control potential areas, citizens in these airport-

affected areas are gambling with the quality of their basic environment, not

to mention their prospective investment return.
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Elsewhere =here are more encouraging signs that environmental con-

siderations in airport and community development planning are being recognized

and applied beneficially. Since 1967, the North Central Texas Region, centered

on Dallas and Forth Worth and including both cities and nearly two dozen

fiercely independent separate municipalities, has been engaged in an un-

precedented Joint venture to plan and build the largest airport in the world.

As a major departure from oonventlonal airport planning praotlce, the cities

of the Region have faced the reality of Jet noise squarely at the outset and

applied their strongest natural resource--open space--to the problems that

aircraft noise creates. The decision to acquire sufficient land for the air-

port to keep potentially incompatible adjacent development at a safe distance

resulted in a basic site requirement of 29 sq miles. 1 As a further departur_

from tradition, the regional eom.munlty of North Central Texas has organized s

program of integrative planning functions for airport development in collabo-

ration with those for all of the surrounding separate but interdependent

communities. Through a program of informatlon-sharing and joint participation

in zoning and highway and utilities planning, the Regional Airport and its

neighboring communities have been able to achieve synergistic results from

their efforts.

Pressing thsir natural advantage of having open buildable land, the

communities of the North Central Texas Region have adopted and are carrying

out a strategy of land use designed to bold open for future development land in

several municipalities lying within a mile of the 16,500-acre new Regional

Airport. Zoning to conserve such land for actual use in the 1970's will

afford an even greater degree of protection against noise for both the airpore

and its associated co_nun£ties, blot will not deprive individual owners of
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development opportunities for appropriate land usage.

Action to capitalize on aviation growth and to preserve future

options for development has not been restricted to the major cities, however.

In Saline, H. Y., where the town has a long-term interest in the viability of

the nearby Clarence E. Hancock _irport serving the Syracuse metropolitan urea,

the Town Board took the initiative in 1967 to adopt a comprehensive land use

: plan designed to maintain compatibility bem¢een town aRd airport in the airport

environs. Acting in the interests of a metropolitan public, the Town Planning

Board and the Onondaga County Department of Planning developed the following

goals in relation to the town for the airport vicinity:

"To discourage, within the airport noise zone, the construction of

residential structures, etc., that cannot be sufficiently insulated against

externally generated aircraft noise, at a reasonable cost;

To recos_end and adopt a comprehensive land use plan for that portion

of the Town of Saline within the Aircraft Noise Zone, which would: (i) permit

the owners of vacant parcels of land to develop their properties with uses that

would be compatible with aircraft noise, and surrounding land uses; and (2)

provide land uses and physical buffers for the protection and preservation of

existing established residential neighborhoods; ...,2

The action of the'town in adopting these goals stands as an especially

4 significant contribution to the continuation of nuisance-free operations at

the airport, particularly since more than 2,000 acres of potentially buildable

land in municipality is affected by this policy decision.

On an even more precise scale of development, with profound impli-

cations for local development policy, are several recent court decisions in-

volving airport-related zoning. In Santa Barbara County in California, rezoning

• " .... _.................... .,, , ,



designed to prevent urban sprawl and to forestall the development of a resl-

dential zone in areas susceptible to excessive noise was upheld on appeal. 3

In Pennsylvania, the right of s municipality to establish legislative policy

for regulating development potentially inimical to the utility of an airport
.b

was upheld: the court affirmed the right of the to_nship to prohlhlt residential

dwelling units in industrial as well as airport dlstricts even though the

result was that residents' uses were exoeluded from 85Z of the townshlp's 30

sq miles. 4 Such definitive actions, while hardly typical of local urban de-

velopment policy of _he 1960_s, must be recognized as essential to the

realization of the potential benefits of the rapidly rising national trends

in aviation growth and productivity.

Mechanisms are now available in most metropolitan arsas to bring

the present and future problems of environmental noise from aircraft into

public perspective and to encourage the tse of prevantlve measures. Con-

gressional concern about trends in'development problems in metropolitan areas

resulted in the enactment in 1966 of leglsla$ion requiring referral of grant

appllca_ions for a wide range of public facilities to a metropolitan agency

for planning review and cormment prior to funding.5 This was done to insure

that maximum beneflts, including the implementation of area-wide plans for

development, mlght be achieved. More than 200 metropolitan areas across the

United States now have such referral agencies. Proposals for major public

facility construction, including airports, highways, water and sewer facilities,

open-space land acquisition and conservation area development, are affected by

_his metropolitan referral and review requirement. As a result, it is possible

to bring to bear the perspective of an official areawi_e agency and to give

consideration to problems and developman_ proposals that may have beth bread
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and specific implications for land use, environhen_al quality, and develop-

ment policy. In addition, the Bureau of the Budget initiated a system of

project referral and review at the state, regional, and metropolitan levels. 6

The system is designed to marshall informational resources and promote coor-

dination among development planning agencies throughout the country.

The project notification and review system created by this executive

action provides a vehicle for making advance evaluative judgments on over i00

different types of projects having potential to affect the quality of both

social and physical environments in urban and rural areas, including the trouble-

some suburban fringe. The mere existence of this administrative machinery

provides no automatic assurance that it will be used effectively. It remains

for the localities to put these metropolitan referral and review systems to

work to enlarge public understanding of specific functional and envlronmencal

problems of urban areas and to implement local and areawlde land development

policy. The support of the Environmental Protection Agency can be an important

incentive to these arem4ide planning agencies and localities to apply noise

abatement criteria in their project review and comprehensive planning activities.

The pollution of the metropolitan environment by aircraft noise is

an emergent problem for most major cities, and in this fact lle both challenges

and opportunities for comprehensive land use planning to make a significant

contribution to the nation's evolving air transportation systems. Having

Ign%ored the realities of noise exposure in transportation planning for many

years, the Federal government and local agencies are now faced with needs to

provide remedies for several hundred thousand urban dwellers whose homes are

no longer satlsfactery havens of peace and quiet. _[oreever, many localities

are enjoying a completely false sense of security about wha_ their pressn_

iO



zoning and building regulations can do to prote'ct their homes and schools

from noise and thus prevent their condng into conflict with their own airports.

Comprehensive land use planning, if carried on at the appropriate

metropolitan scale, affords a means of dealing with these growing problez_ ,.

of urban environmental noise.

The growing fund of experience with airport noise problems should

make it clear that new community development, especially for housing end

schools, in areas of projected noise e>_osure should be deferred until current

research on engines gives real promise of quieter planes. It i_ always easier

to rezone to increase population density, and to build schools, hospitals, and

houses after the noise climate has been tested, than to remove people who

object to noise, to pay them for damages, or to insulate their homes to remedy

a foreseeable problem.

In previous years, effective land use planning to prevent serious

noise exposure problems in communities near airports has been handicapped

by official reluctance to admit the disparity between _Irport aoreage and the

noise zones that planes project, by a lack of knowledge of the noise levels

generated by different types of aircraft and the noise distribution patterns

assosiated with varying airport operations, and by a tendency to gau_le on the

nature of community response to be expeated under several degrees of noise

exposure. Information on all of these factors is available now, however, as is

a rational method for predicting aircraft noise as a fh-aation of future air- W

port operations. Federal leadership to apply this information is needed.

Mr. Chairman, I appreciate this opportunity to appear before your panel

in behalf of the American Institute of Planners. We would be pleased to

ii



provide your Agency any additional information or assistance that you might

require to develop and apply the process and institutions of comprehensive

planning to the abatement of environmental noise pollution.
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I. Introduction

Mr. Chairman, members of the Panel.

My name is Franklin M. Kreml. I am president of the Automobile

Manufacturers Assocla£ion. The AM_A is the national trade association

of manufacturers of trucks and passenger motor vehicles in this

country. We welcome the opportunity to appear today. AI_[A is in

accord vdth the intent of these hearings and we offer our full cooperation

in gathering information for your report to the ]President and Congress.

Since this is the concluding session in your series of public hearings

I would like to summarize, very briefly, some of the more significant

positions expressed by AMA member companies at this, and previous

hearings.

Follovring the summary of con%pany testimony I will introduce material

which will suggest a strategy for reduction of annoyance to the public

by motor vehicle traffic noise, and will _ddress remarks to the subjects

of technology and economics of noise control which are the prime topics

of this hearing.

W
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II. Surnrnary of AhdA _v[e,'nberCompany Te stirnonV

At previous hearings conducted by the EPA Office of Noise Abatement

and Control and in other public statements, various Akd_ member com-

panles have provided extensive testimony and technical data. Of course,

there are antitrust constraints on A_IA discussion of competitiw_ aspects

of vehicle noise control. Therefore, l am presenting a summary of points

made by individual companies at previous hearings. Points made by any

one company cannot, of course, he imputed to other companies. The

points made are as fol]ows:

A. The technology exists for moderate reduction of vehicle

1
noise levels using present design concepts.

B. There would be an as-yet undetermined product cost

2
increase associated _ith these reductions.

C. Noise standards sufficiently, stringent to require sub- / _7 _/"

stantial redesign of trucks would involve significant /I

increases in vehicle cost and reductions in load carrying

efficiency. 3

D. Uniform national standards are needed to eliminate

unnecessary burdens which result from conflicting

state standards. 4:

E. Federal preemption of standards-making authority" is

5
necessary for orderly and efficient interstate commerce.

F. _[otor vehic_.e noise control standards n%ust be co_-npatihle

with the stringent constraints imposed on vehicle desi2:n

and construction by Federal safety and emissions standards,6
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G. Research is needed in some aspects of vehicle noise

reduction and noise testing technology. 7

III. A Strategy for Reduction of Anneyanze

Caused by Motor Vehicle Noise

Since the object of motor vehicle noise control is to minimize annoyance

to t,he public, the A_'vIArecently commissioned a major study 8 to define

what aspects of motor vehicle operation are most annoying to people.

The study was intended to establish guidelines to needed areas of

acoustical improvement of vehicles by manufacturers. The results

of the study suggest an approach to dln_inishlng the noise impact of

motor vehicle tl'affic.

Some of the findings of the study are:

A. To reduce annoyance from motor vehicles most rapidly,

the noise from vehicles that,cause peaks above background

levels should be reduced, because it is the occasional noise

excursion that,produces most complaints.

B. In the majority of cases where people expressed annoyance

at,a specific veh{cle noise event they felt that,it,was a
w

sit,uat,ionthe driver could control such as tire squeal, hot
[

2'odding, and similar operations,
i

i C. Annoy_.ng noise sources are relatively close to t,he auditor,

e.g., 70 percen. _of _he exoos:-':'es,described as a....o,-_x-;.n_,_

i were %vit,hinone hundred feet,of the noise seurce.

i
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D. Most people who express annoyance indicate that they are

at home when the annoyance occurs and itis generally in

the evening.

" These are only a few of the findings of the study but they have particular

interest in terms of their application to noise annoyance reduction

programs.

First, the assertion that peak noise levels are major contributors to

annoyance is not to imply that reduction of an excessively high overall

background level would not be a worthwhile objective. It is intended

to show that the most cost-effectlve means of reducing annoyance is to

start with Federal standards that restrict the noise output of known

sources that exceed the ambient level significantly. These include
t

?

i motorcycles, buses, sports cars, large trucks, poorly maintained
!

!:_ vehlules and say i%-_echanical device whose noise output is noticeably
[

_ above the general background level.

Second, the fact that people are annoyed by situations that are con-

trollable by the operator suggests that local control of vehicle operation

is necessary regardless of specifications for vehicle construction.

, Reckless driving, speeding,"reving the engines," and modification of

exhaust systems are amenable to local control only.

];
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Preparation of model ordinances for the guidance of local eommudities,

and development of simple, effective techniques which can be used by ....

s_a%e and !ocal officials to apprehend and conv/ct violators are construc-

tive actions that should be undertaken by the Office of Noise Abatement

and Control.

Third, the fact that people are annoyed by those noise sources that are

relatively near then] suggests that land use policy n_ight he a highly

effective tool in dealing with objectionable noise. Freeways and other

major traffic routes should be planned with noise criteria taken into

account. As indicated above, relatively short changes in distances or

spacing might have a considerable impact on reduction of annoyance.

This is particularly important when dealing with high speed traffic routes

where tire noise is prominent, because of serious technical problems in

the reduction of tire noise.

And finally, if people are most concerned v_ith noise annoyance in their

home neighborhoods, and particularly in the evening, traffic routes

for particular typos of noisy vehicles should be specified. Ordinances

covering the operation of all vehicles in residential areas could be

established, taking the hour of operation into particular account. The

quality of the environment in the neighborhood of our homes should be

a primary consideration in controlling noise.
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The foregoing is, I submit, a broad outline of a program that if implemented

would significantly improve the noise environment,

IV. Technology and Economics of Noise Reduction

Modification of motor vehicles to improve their acoustical character-

istics and to comply with regulations has been a competitive issue among

individual manufacturers. AM.A does not have knowledge on costs or

plans of individual manufacturers, hence cannot offer specific testimony.

However, there are some general considerations that should be called

to your attention.

Since they are essentially different in their construction and use we will

discuss two classes of vehicles; trucks and passenger automobiles.

Trucks

Reduction of truck noise is a difficult task because of the varied

characteristics of the many sources of noise on each ve_dcle.

They include exhaust, engine mechanical noise, air intake, fan,

transmission gears, tires, and other miscellaneous mechanical

appurtenances.

Some general observations can be made about these noise sources:

Truck noise reduction is not simply a question of putting on an

imPr0,,[ed n_},fil?[. Actions by truck manufacturers {development

o£ test n%ethods and a lib-sons recommendation of the 1950rs i:_
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an example), and by state and local governments (the New York and

California vehicle noise regulations of the 1960's), have driven

down maximum truck noise levels to the point where muffling is

available for most trucks that effectively eliminates exhaust noise

as a consideration.

Tire noise is one of the most serious obstacles to noise reduction

at higher operating speeds. Tire types considered to have the best

durability and safety operating characteristics tend to have higher

noise levels.

Several manufacturers have testified about the specific problems

of dealing with other individual sources, including wind noise and

engine mechanical noise, eo I will confine my remarks to observations

about the impact on the cost of transporting goods due to vehicle

modification to achieve stringent noise levels.

First, there may be some increase in initial equipment cost, such as

cost of larger cooling systems , for example. To place this in

context I would point out that factory sales of trucks and buses in the

U.S. in 1970 amounted to $4.8 billion. Ther_,_eforeeach percent e_.f,

increase in cost due to noise regulations would be $48 million that

must be borne by the general public.
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Second, to the extent that vehicle redesign for noise reduction

involves need for more space and increased weight, and assuming

overall weight and length restrictions on trucks -- the added space

• can he acquired only at the expense of reduced cargo capacity.

For example, in a combination of tractor and trailer, an additional

foot of cab or tractor length means a reduction of a foot of cargo

space, to maintain compliance with length laws. A consequence is

the need for more vehicles on the road to carry the saree amount of

cargo, hence a less efficient transportation system.

Third, there could be increased maintenance costs because of more
i

! complex construction and possible higher engine temperatures due

to inc1'eased back pressure and enclosed structures. Also there

would be increased cost of tires if less durable types are required

to meet noise spec{fications.

We are unable to provide specific cost figures for any of these factors.

Before gross estimates could be made considerable research on noise

reduction techniques and their economic impact would have to be done.

As noise control standards are developed we believe it is appropriate

to consider cost-benefit criteria since it is primarily a question of

annoyance that ",veare considering. The public _oorl will not be

n%axin:!zed 5v _n_[sti!%q o.n .;_..a:.:i'._.%u._c,,norse re._._ictio._1z!:_!l co_tz;.
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.As in any economic system where resources are limited, increased

effort in one direction generally can be made only at the expense of

another. Difficult decisions must be made about the ddminishing _/

marginal benefits or satisfaction derived as more resources are

devoted to noise reduction.

IDassen_,e r Cars

The modern passenger car is relatively quiet because most buyers

have indicated this as a preference by their purchase choices.

Quietness has a demonstrated appeal for most ear buyers.

Quietness has not been the usual criteria in ether types of vehicles

such as heavy trucks, which are valued primarily for their load

carrying efficiency.

V. Uniform National Standards

After all the information and evidence is evaluated, if it is judgedthat

the public interest requires lower noise levels and special effort to

control peak noise situations then appropriate national regulations on

manufactured products should be enacted and steps taken to insure

adequate local control of noise. The regulations should be applied

impartially so that all segments of society bear their share of the effort.

Uniform national product noise nerformance standards would place the

cost of noise r_duc_icn at its n_.arkct .xaluo by req'.drin_ nlanufactu:ez's
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to achieve the standard levels in the most efficient way. Whatever

the cost, it will be reflected in the price of the product just as is any

other design constraint.

We believe that Federal preemption of new product standards by the

issuing authority is essential to orderly mass production processes

and interstate commerce. Further, in the case of trucks Federal

preemption of noise standards should extend to the operation of vehicles

in use as well as to specification of levels for newly man_.factured

products. Heavy trucks are more often operated near their maximum

power output than p__assenger cars and light trucks. To__allow louver

local standard operational levels would negate the purpose of Federal

preemption. ., .

With the possible exception of tires, which can be treated as a separate

entity #nteracting w/th the road surface, vehicle noise regulations

should specify total vehicle noise output. For example, we know of no

way to rate a muffler hyitself in terlns of its noise level independent

of the specific, entire exhaust system in uvhieh it is used.

Vl. Compatibility of Standards

In evaluating the evidence and making your recommendations for

standards we urge you to consider their relationship to the stringent

design constraints alre_.dv placed on motor vehicles by safety and

emissions standards.
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Jks examples: tire s_fety performance characteristics such as triction

and skid resistance may be more important than noise reduction;

muffler design changes by the manufacturer to meet lower noise-level

performance standards must take into consideration the systems yet to

be developed to comply with vehicle emissions standards.

•_ A clear order of national priorities should be established so that more
important goals are not sacrificed in pursuit of the lesser.

VII. Enforcement of Regulations

We come now to an aspect of vehicle noise reduction progran%s that is
crucial. It is enforcement. The State of California has had a viable

program for a sufficient period of time so that some conclusions can

be dra%vn from their experience,

First, separate regulations for operators and manufacturers, which

recognize their capabilities and responsibilities, are necessary. The

manufacturer needs a procedure by which he can satisfy himself and

the regulatory body that his products comply with the law at the time of

sale.

States, on the other hand, or other local agencies, should have the

authority to decide the necessary degree of regulation of thelr_c,ltlzens ....

as vehicle operators, in terms of prohibiting noisy, abusive operation
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of vehicles which otherwise conform to Federal noise performance

standards Thev/_.so need autb0r tv.__nforee maintenance responsi-

bilitles of th_op_c>rsv--lt is for_similar.reasons that speed la_5_s-and_
/

yehicle .isfetyJ-n,%in_e_.eqilq-1"-ements a_e lento the discretion of

_ates and loea/._[tles.

Another obvious observation is that noise standards mean nothing if

they area not _fn_re_1_ _n spite of the fact that the California Highway

Patrol have made a significant and commendable effort, and have in

their judgment made reduction in vehicle noise, a recent CHI ° study of

vehicles in use shows that i0 percent of trucks, IZ percent of automobiles

and 75 percent of motorcycles on certain occasions exceed their

respective operator noise limits, This is no doubt largely a result of

, inadequate maintenance of muffler systems, use of inadequate replacement

ii
mufflers, bad driving practices, and the fact that many older vehicles,

predating the advent of California regulat_ens, are stillon the road•

I submit that a reduction in the legal limits on operators or manufacturers

will reslllt in no great improvement under these circumstances and,

furthe1", that until such time as the great preponderance of vehicles can

be constrained to conform to a given standard in use, the value of

lowering the standard levels cannot be assessed.



-13-

//_ For these reasons we recornnlend that the development and evaluation

efeffectiveenforoom=tprocodure  voblg, ;iorlt,i.your
deliberations. We urge you to call upon the technical expertise available

in the Society of Automotive Engineers to assist in this effort. ? _\_\_ ,4_t

In sur_.rnary, we have presented an overview of the positions taken by

our member companies on some of the significant issues. %Ve have

recomlnended a strategy for reduction of noise annoyance, and have

given you our views on the broad major considerations of technology,

economics, standards and enforcement.

I

I will conclude ,vith five recommendations: _\

A. That, after thorough study of need, uniform national ,_-
L _

standards he issued, with Federal preemption and

consideration of possible conflict or trade-ells involving , '_\
safety and emissions standards. "_,_k_/"

B. That model legislation be developed for the guidance of _b_k'v" ,

states and local communities.

C. That effective enforcement procedures be developed for

state andlocaluse, k__

D. That a long-range policy of motor vehicle noise reduction _.\'k__\'_

be undertaken, taking technological and economic feasibility

into account.
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E. That substantial research efforts be undertaken addressing

the problems of:

: Tire noise _I_.-

: Technology of noise reduction and comparative LL_.,_L_.(_

: economic impact of noise regulations at various / .h;_,_._./_yT_:_i levels.

, Mr. Chairman, this concludes my remarks.

q

I
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TECHNOLOGY AND ECONOMICS OF NOISE CONTROL

As you know, International Harvester Company has previously presented to EPA

Panels information regarding Construction Equipment sound levels, at Atlanta.

Georgia, Truck sound levels at Chicago, Illinois, some recommendations regard-

ing enforcement and data on entbrcement site calibration possibilities at

San Francisco, and Agricultural Equipment sound levels at Denver, Colorado.

The primary thrust of these presentations was to provide, as concisely as pos-

sible, quantitative data relating to the environmental sound levels (ESL) of the

many products of our Company. In all cases we have presented the information

in the form of decibels as measured on the "A" scale of a sound level meter

(dBA). These measurements were made in all cases at a distance of 50 feet

from the working machine and following all applicable recommended practices

of the Society of Automotive Engineers (SAE). Where SAE procedures were not

available, such as with lawn mowers, the measurements were made on the level

terrain at a 50-foot radius from the machine. The highest sound level reading

was recorded when the machine was doing its normal Job, such as the laden mower

mowing grabs. For the purposes of this hearing regarding the broad aapecls of

"Technology and Economics of Noise Control", we felt that our most appropriate

contribution would be to present what we consider tight but attainable goals for

the reasonably predictable future.

The future sound level goals by product line which I will be presenting represent

the consensus of our sound level measurement and noise control engineers in our

various product divisions and our Research Center. The base point for their

projections is, of course, the current 1972 model product from which we have

made projections for 1975 and 1978. As we noted in our previous presentations on

current products, there is a range of values for various kinds of machines within

a given product class. There Is, in fact, some variation from one machine to

another of the same nominal configuration. Feeling that the focal point of noise

control is at the loudest of a given sampling, our thlnldng was addressed to the

loudest in each case. An engineers, we would have been delighted to have been
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able to derive and present some precise form of coat-effectiveness messu to,

even as simple as dBA reduction per added dollar of product cost. But we

found our basic and collective Judgments to be the only workable means, for

now, of coming up with projections. They are based on likely technical attain-

ment within reasonable cost impact. At best, their accuracies are probably

+ 2 dBA and ± 2 years.

In the following paragraphs our products will be reviewed in a more condensed

form than in our previous testimony. They are grouped into broad categories

which we feel might be appropriate for consideration for future regulation and

enforcement. The means for future sound level improvement have considerable

eornmonality between various products. Nevertheless, each product class is

discussed individually for your consideration.

i =

:!
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CONSTRUCTION E(_UIPMENT

As shown in Table 1, I have chosen to categorize Rubber-Tired Loaders and

Scrapers as high silhouette equipment. In these machines the engine, fan,

and much of the transmission elements are located rather high above the

ground. As a consequence, there is less tendency for ground attentuation of

sound before it gets to the observer 59 feet away. Accordingly, these are the

machines of the higher sound levels. We have further grouped these machines

into two size ranges, namely, over or under 300 HP. The 1972 maximum levels

for the large machines run 94 to 97 dBA while the smaller measured in the 85 to

87 range. For both the large and small sizes, our first step improvement to

1975 would consist of fan and exhaust system improvements along with some

degree of engine shielding. The next step to 1978, we would expect to achieve

by further shielding of the engine compartment, and in some cases further ex-

haust system improvements and/or possible engine modifications.

Our next category, Crawler Tractors and Loaders, shown in Table 2, is also

presented in two groups, with 160 HP being the dividing point. The measures

we would expect to take here would be somewhat the same as the preceding.

However, with the small machine being at the low 82 dBA level, we consider

it more appropriate to spend our efforts in other areas and therefore would not

change it for 1975. We would achieve the reduction to 90 dBA in 1978 by improve-

ments in the fan and the engine compartment shielding.

The third category of Construction Equipment is Off-Highway Trucks. These

trucks presently have considerable engine compartment shielding inherent in

their configuration. We would progressively improve them by adding shielding

as well as incorporating improvements In the cooling fan and muffler.

We have combined the light duty machines, such as the small backhoe and

loader tractor and the light excavators, into one category as shown in Table 4.
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litre, as with the Small Crawler Tractors, we feel that immediate attention is

rneriled elsewhere but we would likely by 1978 incorporate cooling fan and/or

shielding improvements, reflecting the knowledge gained in the work on the

larger and noisier machines.
i .
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HEAVY DUTY ON-ROAD TRUCKS

In this case, we have chosen to group together the Heavy Duty Trucks in one

category as shown in Table 5. These would include the long-haul highway trucks.

as well as themixer and dump trucksthatsupportconstructionactivity,and the

fullrange ofdlesel-poweredequipment inbetween. As we previouslytestified.

these trucksare currentlyconfiguredto meet localrequirements, such as in

Californiaand Chicago, of 88 dBA. The trucks alreadyhave certainimprove-

ments inexhaust mufflers,coolingfans, and in some cases shieldor acoustical

barriers installedforthe purpose ofsound attenuation,Itwlllbe a difficultjob

to make the improvements shown in Table 5 for 1975 and 1978. We expectthe

1975 improvements tobe made by doing furtherwhat we have already done. The

reductionfor 1978 would Imve to be with some improvements to the enginesthem-

selves eitherby modificationor "add-on" devices. The economics ofhea_.'truck

operationsdictatethatas littleas posathlebe done by the bruteforce of shielding

whose weightcomes out of payloadwhen gross weight limitsare considered. The

numbers shown inTable 5 couldotherwisebe somewhat lower; and, in fact,there

are today and willbe inthe future,many truck configurationsof lower sound

levels than those shown for the maximum values.
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AGRICULTURAL E_UIPMENT

As we noted in our presentations in Denver, there Is a wide variety of powered

farm equipment, much of it special purpose, and some of it used on a very

narrow seasonal pattern. Such Is the case of the self-propelled combine type

of harvesting machine. We suggest that its 88 to 90 dBA ESL may well be

environmentally acceptable when considering the economies and the infrequent

exposure, generally well away from urban areas.

Considerable attention has been given to improvements of operator station noise

levels in the farm tractor, which have also contributed to the attainment of

fairly moderate ESL. As shown in Table 6, we have categorized the farm

tractors in two modes of operation. In the tillage mode, the tractor Is working

its hardest. We would expect that the improvements shown for 1975 would result

from continuing improvements in exhaust muffling and cooling fan arrangements.

i For some tractors, we also expect continuing improvements In transmission

noise. The further reduction in 1978 would include considerable shielding of

the engine eompa_ent.

In the cultivating, planting, mowing and other modes of operation, where the
/

tractor is less vigorously exercised, we would not expect soon to improve the

current level of 82 dBA. We would realize the reduction to 80 dBA in 1978

primarily as a consequence of the Improvements made for the tillage operation.

Our Lawn and Garden Tractor levels are displayed in two modes of operation.

mowing and snow-blowing (Table 7). We feel greater attention is appropriate

to mowing in that there is more frequent use through the summer mowing season.

Further, the windows and doors are frequently open and people are enguged in

more outdoor antlvitiee. The dBA reductions shown are wpected to be from

progressive improvements made by acoustic treatment of mower housings.

shielding or shrouding of engines, and improved exhaust systems. Further
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reductions beyond the 74 dBA level shown for 1978, we feel would be achievable

only after some breakthrough of technology on large rotary mower design.

Achieving the function of beth cutting the grass and blowing the cuttings either

to the side or into a ba_ is, within the known state-of-the-art, going to require

mower blade tip speeds that make a little noise. We are hopeful of attaining

significant improvements in the state-of-the-art, but at this date we do not know

how to schedule the invention that is required for this attainment.

With the lawn and garden tractor equipped with a anew blower, you will note we

have designated the current level as 81-84 dBA. There is quite some variation

in the noise from the snow blower, depending on the densiW, drifting, etc., of

the snow that is to be removed, and therefore the evaluations are much lees

definitive. We do feel, however, that try 1978 the level can be brought to about

80 dBA. This would ba from a combination of the basic tractor improvements

previously noted along with acoustic treatment of the anew blower housings and

spout.

As shown in Table 8, the currant sound level of the Riding Lawn Mower is

72 dBA. As with the lawn and garden tractor, we are looking to continuing

improvement by acoustic treatment of the mower housing, the engine exhaust

system, and shielding or shrouding of the engine.

We appreciate the opportunity to present these thoughts and rncommendations.

We also appreciate the effort8 of the EPA in conducting these eight hearings on

noise abatement and control. Further, the Internatinnal Harvester Company

Is most concerned that the control of environmental sound levels be developed as

close to a cost-effective basle as we all know bow. I feel this ia demonstrated by

our participation in five of these hearings, We look forward to a continuing and a

worldng relationship with the Office of Noise Abatement and Control, and stand

ready to try to provide i_rther information and support as you may require.



TABLE 1

ESL OF HIGH SILHOUETTE CONSTRUCTION EQUIPMENT dB(AI

1972. 1975 1978

LARGE (OVER 300tiP) 94-97 88-90 85

SMALL (UNDER 300 HP) 85-87 84 82

TABLE 2

ESL OF CRAWLER TRACTORS AND LOADERS dB(A)

1972 1975 1.978

LARGE (OVER 160 HP) 88 85 82

SMALL (L,'NDER 160 HP) 82 82 80
tl



TABLE 3

ESL OF OFF-mCmWAY TnUC]_S

aB(A)

1972 197._5 1978

88 86 84

l i*

TABLE 4

ESL OF LIGHT CONSTRUCTION EQUIPMENT

_B(A)

_972 m7__A ,9_8

85 85 83



I A DLI,, 5

ESL OF ItEAVY DUTY TRUCKS

dJ_(A)

1972 1975 1978

88 8G 84

...............

" TABLE 6

ESL OF FAR.R_ TrtACTORS dlB(A)

1972 1975 1978

TILLAGE MODE 88 86 84

PLANTING, MOWING, ETC. 82 82 80

C5.

t



TABLE 7

ESL OF LAWN AND GAI_DEN TIC.ACTOIL_ dn(A)

! 972 ,19.75 197___

¶

MOWI NO 78 76 7.1

SNOW BLOWING 81 - 8,1 - about 90

TABLE 8

ESL OF mDmaLAWN _towE1_ UnCa)

1972 1975 1978

72 70 6B



FARM AND INDUSTRIAL EQUIPS_NT INSTITUTE
STATEMENT AT

ENVIRONMENTAL PROTECTION AGENCY'S NATIONAL HEARING
ON NOISE ABATEMENT AND CONTROL

NOVEMBER 9--12, 1971
WASHINGTON, D. C.

Our Institute, referred to as FIEf, is a trade association

which was founded in 1894, and its 240 active member companies

manufacture and market more than 90% of all farm equipment pro-

duced in the United States.

At the hearings held by the Environmental Protection Agency's

Office Of Noise Abatement and Control in Denver, Colorado, on

September 30 and October l, 1971, FIEI, individual farm equip-

ment manufacturers, technical researchers, a testing agency

operating under a state authority and agricultural college re-

searchers and extension personnel submitted views in reqard to

the state of the art of noise control progress in association

with farm equipment powered by internal combustion engines, and

presented recommendations on future activities to optimize noise

control progress. The Denver bearings contributed much in that

they reported on how a significant noise control progress has

evolved with IC powered farm equipment under a voluntary noise

standards and noise abatement program.

The reports at Denver provided considerable detail concerning

the individual elements and activities of this voluntary system

now functioning, and we are pleased to suramarize these earlier

presentations and place into sharper focus the resources of
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Research, Education, independent testing, and the competitive

forces which make-up this voluntary system and are available

to allocate to agricultural use noise.

To summarize the existing record, it has been shown that in re-

sponse to agricultural college and industrial research, and

reports on noise levels in connection with specific types of IC

powered machines, the farm machinery industry supported the joint

efforts to establish and publish conscientious and voluntary

noise standards as early as 1966. In conjunction with other

federal agencies, and voluntary standards setting bodies, the

agricultural machinery industry authorized further private re-

search to update the existing knowledge on the state-of-the-art

of noise characteristics and abatement. Following the establish-

i ment of voluntary noise standards, the farm equipment industry

proceeded to develop and produce IC powered farm machinery which

incorporated noise abatement technology.

A Nebraska statute authorized and inaugurated agricultural tractor

testing in 1920 to provide farmers, with definite facts concern-

ing the machines to be sold in that state. Tractor manufacturers

wishing to sell in the State of Nebraska must test their products

at the University of Nebraska Tractor Test Laboratory under stan-

dardized test procedures developed through the combined efforts

oZ the Laboratory, Society of Automotive Engineers (SAE), and the

tractor manufacturing industry. The University of Nebrska's

College of Agriculture then publishes the results of these tests.
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The results are informative to consumers and thus fosters compe-

tition among manufacturers, over the years, a substantial number

of technical papers have been published evaluating the state-of

the-art of tractor components and tractor progress as reflected

by the University of Nebraska test history. The publishing of

standardized test data and technical commentary has put in the

public domain information useful to maintaining a consistent

machinery progress. Consumers, researchers, engineers and manu-

facturers have benefitted from this unique and long standing re-

porting activity. It is recorded that specific benefits in

mechanical efficlencies, safety and health have been brought

about through this long standing procedure.

In 1970, the university of Nebraska expanded its test procedures

to include the measurement and reporting of bystander or ambient

and operator station sound levels. Two years of published test

results, by the University of Nebraska, show bystander noise tends

to be within acceptable limits and trending downward. Noise

levels measured at the operators station are trending downward and

being controlled toward currently acceptable limits. Mostrecent

Nebraska Test Reports show continuing progress in noise abate-

ment. In turn, this information is being placed in the public's

]%ands through normal technical reporting and in industry adver- &

rising to the consumer. The result is that the public is

voluntarily investing in the new health benefits available to them.
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under the Morrill Act of 1862, the system of Land Grant Colleges

and Extention Service was established. This has provided the

resources whereby the technical findings of land grant colleges

in agricultural research and extension education are made avail-
#

i ;_ able to all for the benefit of agriculture. This process is at

L__ work through the University of Nebraska and other various agri-

cultural colleges and is contributing to the development of noise

reduction technology in connection with IC englne-powered machines
!

in agriculture. The system of providing information to both user

and manufacturer is doing much to build technical awareness of

both problem and solution in the areas important to progress in

noise abatement.

In agricultural noise abatement the industry has established a

national noise control base through a voluntary control system

il already in place and functioning. It has utilized a State testing

;. resource which is closely allied to the national agricultural ex-

_ tension system to record technical and health gains and communi-

i

cate these gains to a nationally oriented manufacturing sector

and farmers oriented to state agricultural practices. The agri-

cultural extension system operating at the national, state, and

county level is utilized in research, testing, and in consumer

_ follow up.
i

The industry's establishment of this voluntary noise abatement

and control program in conjunction with the use of agricultural
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engineering school resources to test and publish has established

a compeUitive base which has served to establish reasonable

economic par_neters in relation to the substantial recorded

progress in noise abatement.
4.

FIEI submits that the record shows how the existing voluntary i)

noise abatement and control system, now functioning, is unique

to agriculture. To the best of our knowledge, it does not exist

to this same degree in any other Industry. The key elements of

the system are:

i. Research capability with a high degree of governmental

presence through USDA and the Land Grant Colleges created by the

Morrill Act of 1862.

2. Education by the F_deral Extension Service, vocational

agricultural training, Future Farmer's of America, 4-H, National

Safety Council, and those baing carried out by the individual

companies.

3. Independent testin@ and reportinq of ambient and

operator station noise levels by an Internationally recognized

Testing Agency of a state sponsored activity at one of the land ,,
g

grant institutions.
#
4_

4. Competitive forces are at work in the marketplace

for quieter agricultural tractors 'to meet the informed customer
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demands and through the individual marketing and advertising

programs of various companies in our Industry.

We point with considerable pride and satisfaction to the results

already achieved in a short span of time by this viable volun-

!_, tary system which is quietly at work in agriculture, and urge

EPA to charge this unique voluntary system with the responsibility

of achieving noise control objectives. We would visualize EPA'S

contribution to the program as simply the synergism to insure

optimum results.

i:

!i

J


