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INTRODUCTION TO VOLUME II

This volume contains Chapter 10, the individual reviews of

noise control activities in various countries. The general outline of

each country section is given on the next page.

We have used information gathered from books and from

direct inquiry made to experts abroad. After a first draft was written

for a country, copies of this draftwere sent abroad for critical review.

In this way we have tried to insure the accuracy of the information.

Naturally, we }lave obtained more information on son]e

countries than others, which is reflected in the difference in length

of the various sections. Occasionally, we have not obtained enough

information from a country to address some point of t/_egeneral outline.

In that case we have usually left the caption in place, but without any

textual information following it. This should be m,derstood as indicating

"no data available to us. " We would be happy to receive supplementary

information from readers to help fillthese gaps, in the event that the

report is revised again. Readers may send information to:

Noise Control Requirements and Technology Staff
Office of Noise Abatement and Control

U.S. Environmental Protection Agency

Washington, D.C. Z0460

For comments on general trends among all countries, the

reader is referred to the sumrr,ary chapter (Chapter i) in Volume i.
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10. COUNTRY-BY-COUNTRY REVIEWS

i0.l Australia

While the control of environmental and community noise

has been primarily a state responsibility in Australia, recent years

have witnessed a move in most states to centralize this responsibility

under on_ main administrating or coordinating agency.

In an attempt to establish this approach, a committee was

set up with representation from each state. This committee, which is

entitled Interstate Noise Control Liaison Committee, meets foul- times

each year. (I0-I)

10, ].i National Laws, Regulations, and Guidelines

On the national level, [eglslation concerning noise as a

public nuisance has been limited, Noise abatement procedures to be

followed by aircraft using major Australian airports have been included

in theAlr Navigation Act 19Z0, its subsequent amendments and more

recent regulations, Acoustic Laboratories Act 1948 allows the Minlster

For Health to establish acoustic laboratories within Australia for

scientific investiga£ion into problems associated with noise.

Recently The National Health and Medical P_esearch Counci I of the

Australian Department of Health developed model regulations for

hearing conservation for the guidances of authorities concerned with

health inqplicatlons of occupational exposure to excessive noise. These

models have been accepted in princlple by all States.

i0-I



10.1. I. 1 Occupational

In South Australia, "Regulation 49, Noise Level" and

Protection FroJ_ Noise" issued under the Industrial Safety, Health and

Welfare Act of 1972, has been introduced to control industrial noise

exposure. Article I of this Regulation which was published in the

"Government Gazette" on June Z6, 1975, states as follows:

"The occupier of any industrial premises in which any

.worker is exposed to a Dail 7 Noise Dose that exceeds 1,0 calculated in

accordance with this Regulation shall, when practicable, take action

to reduce noise exposure to the allowable limits by means of either --

a) engineering noise reduction

or

b) administrative noise control or a combination of both, "

To de.termlne the Daily" Noise Dose, which is a summation

of the various noise levels and their durations to which a worker is

exposed throughout a working day, the contribution of each noise level and

its associated duration is to be determined from the Daily Noise Dose

Caiculatlon Chart set out hereunder and the sum of such cootrlbutions

calculated.

The method of using the Daily Noise Calculation Chart is that

from the alterationof exposure on any day at each noise level the decimal

contribution is to be read off from the chart, for which purpose interpolation

between the sloping dec[mat contribution, lines is sufficiently accurate,

and the sum of the decimal contributions front'all components of noise

exposure for the day is the Dally Noise Dose (Table 10-l),

10-2
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I0. I.I.Z Emission Limits-Existin_ Products

Aircraft

Australia is a party to Annex 16 of International Civil

Aviation's Chicago Convention. Although Australia's ratificationof

Annex i_ has not been speclfical[yimplemented by an),Act of Parliament

the "Australian government has notifiedthe ICAO that no differences

will exist between itsregulations and practices and the provisions of

the Annex". (I0-i)

Noise abatement procedures are carried out in all major

Australian airports. Such procedures range from preferred runways

to using prevailing wind to direct the noise away from certain areas.

Regular monitoring of aircraft noise is carried out at fixed and mobile

points.

White recommendations of a Select Committee On Aircraft

Noise appointed by the Australian Parliament in 1970 are being

implemented at the present time, other noise abatement committees

at principle airports in Australia are set up to recommend any measures

that might be taken to overcome local noise problems.

10.1.1.3 Emission Limits -New Products

The most important development in the legal controi of

motor vehicle noise control in Australia is the imposition of Australian

Design Rule No. Z8 to all vehicles manufactured after 1 July 1975.

This rule isbased on Regulation No. 9 as annexed to the United Nations

Agreement concerning the Adoption of Uniform Conditions of Approval

and Reciprocal B.ecognitlonof Approval For Motor Vehicle Equipmdnt

and Parts. (I0-I)

10-4



10.1.1.4 Zoning Approaches

Recognizing the importance of planning to avoid generating

unacceptable noise levels, the Australian government moved to develop

new regional growth and rezonlng laws in existing cities. This new

move is represented by Governmet,t involvement in the development

of tile Australian Capital Territory and the new Albury/Wodonga growth

centers. In planning those areas ennphasis has been on: (10-1)

1. Location of industry and business centers where they
wilt not conflict with other land uses, particularly
residential.

2. The planning of noise corridors for transport which
are adequately separated from existing and proposed
residential areas.

3. The use of the Environmental Impact StatEment
technique to assist in decisions when conflict involving
noise and other disturbances to the environment is

likely to arise, such as the siting of airports.

10.1.1.5 Other National Measures in the Legal Framework

Meanwhile the Australian Department of Urban and

Regional Development is currently reviewing the need to prepare a

set of noise planning guidelines which could be used by" local govern-

merits,

10-5
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I0.I.2 Provincial and Local Legal Framework

In all Australian states [eglsiative provisions exist that

enable p_biic or local authoritles to control noise or m*isances. In

general, the provisions provide for the abatement or reguiatlon of

nuisances and objectionable noise. (10-3)

Provisions dealing with n_otor vehicle noise emissions

are found in the State Health, or Local Governnlent Acts as wei[ as

traffic acts.

On l.heState level, Victoria and Western AustraLia have

adopted a policy of zoning in legislating for noise conLrol. Both are

based on A,*strallanStandard 1055-1973 produced bythe Standards

Association of Australia. New South Wales and Tasmania have pro-

vlslons for licensing of scheduled pre:Y1ises.

Victoria was Lhe first to pass tile"Envlronmental

Protection Act" in 1970. Western Australia, Tasmania and New

South Wales have subsequently passed legislation dealing with noise.

In conclusion the nature and tileextent of legal power

and machinery of noise control in Australla resides chiefly in the States

and can be categorized in the following manner: I. ¢0rnrnon law right

to complain which is enforceable by actlons for damages or suits for

an Injunction to restrain the continuance or repetition of noise;

Z. powers of local governing councils to prohibit or regulate noise

nuisance; 3. prosecution and imposltion of fines for certain noises

such as those created hy nlo£or vehicles, hells, sirens, and o£hez.

means in public places; and 4. diverse powers under Lown planning

legislatlon to refuse approval to the new establishment of developments

which may adversely affect a neighborhood in terms of noise.

10-6



Section 46 of the Victorian ]Environmental Protection Act

1970 states:

"The eEnlsslon of noise shall at all lin%es be in accordance

with state environmental protection policy specifying

acceptable conditions for emiLting noise and shall comply

with any standards or limitations prescribed therefore

under this Act." (I0-4)

in order to broaden and to complen_ent Lhe noise control

provisions of this Act, a billwas introduced into Lh_ Victorian Parliament

in April 1975. (10-5)

The principle legls[ation in New South Wales is the Noise

ControlAct. (i0-6) Part III of this Act allows the Governor to

designate cer_:_.inareas of the S_ate. Any scheduled premises in these

areas n%ust app[y for a license with a fixed time from the date of

designation. It further makes it compulsory for the occupier of all

scheduled premises to apply in writing to the Commission for approval

to alter or install equipment that would increase the noise emission

from those premises.

South Australia, Queensland, Western Australia, Tasmania,

North Territory, and the Australian Capital Territory have legislation

with provisions on nuisance and noise abatement. Such provisions have

a range of penalties to ensure enforcement.

¢

I0. I. 3 EtLforcement and Institutional Dat_

: "" 10-7



I0. I. 3. l Enforcement

Regulation 49 will be enforced by the Inspectors of

the Department of Public Health and the Department of Labour and

Industry {South Australia).

10. i.3.2 Institutional Data

The Occupation Health Branch, Department of Public Health

158 Rundle Street, Adelaide, South Australia, is engaged in applied

research in the following areas (1) prediction of noise levels from

road traffic, (2) attenuatlon of road traffic noise using earth barri_r_,

(3) the assessment of community reaction to noise, and (4) the develop-

ment of environmental noise monltortng equipment.

10-8
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10. / AUS rKIA

Stow but steady progress has been made in nots_ control

in Austria since 1972, with IlighLights such a_ a new occapationa[ noise

law in 1¢)74 and Lt'vlpletl'lentaLion t)f provincial construction noise laws

by an increasing number uf states (Laender).

10.2.1 Natlonai Laws. Rug,alations, and Guidelines

10.2.1.1 Occupational

The regulation of 1974 requires that all workers continually

exposed to noise corresponding to L = 8fi dB(A) durin G their 8-hour working
eq

day must be audiofnetrica[ly e.xamined aL tile tithe of ¢Ollln'lellcitlg '.york,

with review examinations every, three years, (Verordnung des Bundes-

ministers fur soziale Verwaitung, Federal Ministers Regutatlotx No. 39,

17 January 1974. (I0-7) The trading ratio inAustria is 3 dB

per doubling of time, In addition, workshops where hearing damage

risl< exists must have signs posted indicating tile noise level.

10.2.1.2 Emissions limits- existing products

The Lake Traffic ReguLation of 1961 fixes at 70 phons

(approx. = 70 dBA) the highest permissible level of noise disturbance

(measured at a Lateral distance of _5 m) caused by engines of motor

boats.

Three of the nine provinces now have noise limits for

existing construction equipment.

10-10



10.2.1.3 Emission Limits--m_w prgducts

Au aircraft certification regulation coming into force in 1975

incorporates ICAO limits on noise etl*issions into file certification

reqtlirellqe/1ts for tl_W aircrafL.

Construction Equipment

A revision t)f the Austrian trade taw prescribes that any

lnachine which prothmes a noise higher than 75 dB(A) has to be labelled

with the noise emission level.

10.2. 1.4 Zoning Approaches

Guidelines developed lay" the Austrian Working Group for

Noise Abatement (OeAL) have been adopted as oficial guidelines by the

Austrian national govcrllrl'tellt,

In addition, there are special provisions for aircraft noise.

According to the Ordinance on Civil Airports of 1962, airports may

be established only in regions where landings and takeoffs are possible

without flying over densely populated areas and without causing

inadmissible noise disturbance.

10.2.1.5 OthEr Measure_

Aircraft Noise

There are no curfews, either in Vienna or Elsewhere in the

country, but most airports outside of Vienna are small and operate in

daylight hours only. Operating rules concerning minimum altitude exist

and stem for the Air Traffic Regulations of 1967. (Federal Gazette No.

56, 1967).

10-11



i}.ailroa d Noise

"A largo switching yard no_.vunder construction was designed

with noise abatement in mind. .,% noise .study was donu during the design

process and noise barriers wili be erected i_1 u_rtain areas wh_re it was

not possible {o achieve low noise levels through site design.

Noise in Buildings

It is intended thaL all new residential buildings subsiclized

by the government must meet nois_ _. limits as specified in a national

building code, "Sound Insu[atlon in Buildings." 'this code was developed

after a survey of annoyance as a function of noise and sound insulation

in buildings. The draft is not yet published,

Household .Appliances

.A study is now underway to determine the feasibility of

regulating noise from household appliances.

Criteria

The Oe.AL now i_ starting to draft a caiculatloa method for

noise annoyance around an airport. Thu metric will be similar to the Q

index used in West Germany,

Based on a 1964 social survey in Vienna and subsequent

data, it has been established that if L is less than 55 dBA, less titan
eq

10% of the population will be annoyed by the noise environment.

IO-IZ



llighway Noise

l,'easibility of construction of noise barriers, where necessary,

oa newly constructud autobahns is invesLigated, A cost/benefits study

is now being conducted.

10.2.2 Provincial and Local Framework

As previously mentioned, three ont of nine provinces have

enacted similar limils on construction noise, it is t,'xpected that the

other six will follow in the next few years. In addition, the following

have active noise offices which among other things monitor new building

constructiont Lower Austria, Styria, VorArlberg, and Carintla.

Vienna drew up its own new law on construction noise in

force since January 26, 1973 as follows:

1) The noise Level of construction equipment shad not exceed
special limits for different types of machines,

2) Noise levels in designated areas are as follows:

a. Residential

Day::, Night

50 dBA 40 dBA

b. Mixed (residential and industrial)

Day Night

60 dBA 40 dBA

* Day - period designated from 7 a.m. to 8 p.m.

I0=13



c c. Industrial

Day Night

65 dl3A 55 dBA

Higher protective requirefllenl8 tll;ty bc ullforced i12 areas

el'_cuwqJsssing such _tructul'eS as schools, l'4urscries, churches,

hospitals, nursing homes, etc.

Those areas are also permitted to exclude certahl types

of heavy construction machinery and restrict night work (in technical

respectu). Violators of tiffs law may be fined up to 30,000 shillings

(approximately $1600} and nlag face tap to three months in jail, (10-8)

10.2.3 Enforcement and Institutional. Data

I0, 2.3. I gnforcanlent

The Austrian Ministry o£ Hearth and Environment does not issue

regulations but instead plays _ coordinating role among the other Federal

ministries. P'nforcement of the occupational noise guidelines is accomptished

through the national insurance company, A[l}_emelne Unfallversicherungsanstalt.

Five insurance con_pany mobile inspection sLatlons, mounted in buses, are in use

to check Austrian factories. (10-11) If companies ignore the instructions o£

the insurance company, they may lose their insurance aad become liable £or

componsation costs.

Lgnforcement of lhe construction noise limits occurs at the

province /evel. One measure of its effectiveness is that since introduced,

emission levels from the construction machines have decreased on an average

of about 10 dBA.

10-14



10.2,3,2 institu{[unal Data

Some research work i,_ done uf_ occupational noise bearing

damage ri_k _t the Allgcmehae Unfallver_ichertmgsar_taLL

Webergasse 3
1200 Wien XX, Austria,

The Oesterreichischer Arbeitsring fuer Lat,'rmbekaempfung

(OeAL,, Austrian Working Group for Noise Abatemt;nt), i_ an activist

group of. lay persons inchlding lawyurs, local officials, acousticians,

etc. It is the Austrian membel' of the A.I.C.B (see Section 2 of this

report oll International Orgallizatiot'ts.

Address: c/o Dr. E. Mohr, Secretary

Stubenring /

1010 Wien, Austria.

The OeAL issues a serles of- OeAL _uidelines,

order list for which is obtainable by request.

The leading research and engineering organlzaLion for

noise control ls the Physikaliseh-Teehniscl|e Versuchnanstait. fuer

Waerme-und Schatltechnlk,

Techl_ologis cllu_ Gewerbemus eum,

1090 _.ien, 9, Waehringerstrasse 59.
Austria.

Recently, Dr, Judith Lung replaced Dr, ]3ruckmayer as

head of this institute. The institute does consulting /or industry

a_ welt as work for the government and basic research,

10-15
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10.3 Belgium

/_nvironmentai protectioll, including noise control, has

received both governments[ and legislative concern in Belgium. At

present, a Secretariat of State for environment has been recently created

to coordinate leglsiation and activities on envlronmentai matters with

the European Community. Moreover, the Ministry of Public Health has

its own Service of Nuisance which is also concerned with noise problems.

(10-13)

I0,3.1 National Laws, Regulations and Guidelines

Following in the same vein as ]_'rance and Germany.

Belgium passed a general law on noise pollution dated July 18, 1973.

This law. and sonle other regulations dealing with certain specific

noise issues, establishes the basic legal framework of noise control

in Belgium.

i0.3. i. i Occupational

Peopin exposed to noise levels over 90 dBA during eight

hours a day [lave to undergo a regular audiornetric conLrol. Similar to

the U.S.A. q = 5 (95 dBA during 4 hours etc.). Maximum permissible

level: II0dBA. Maximum irnpuisive noise per day: 140 dB not more

than 100 thnes.

I0.3. I. 2 Emission Limits-existinR products

Decrees of August 9 and August 13, 1971 on genera[

reguiatlons for technical conditions of motor vehicles require the measure-

ment of noise levels in motor vehi¢'ies. Noise lin'litsare made in agree-

rnent with the limits prescribed by the Comn-ion Agarket. A proximity
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method for measurement is foresuun by the law witb a n_aximum of

95dBA at 75 cm distance from the motor,

10,3.1.3 l_mission Limits-new products

The general law on noise pollution control uf 1973 gives

immediate power LO the l':ingto regulate ur forbid productioJ_, import.

export or sale of objects or machines capable of producing certain

noises. Tbe same law also cnpowers the King LO irnpose noise stalldards

and limits for use of noise reduction devices, llowever, regulations

to irnptement tbis law have seemingly not been issged. (I0-14)

10.3. I.4 Zoning Approaches

The power to create noise zones corresponding to

residentlal areas, industrial zones, recreational areas and those

areas where quiet is particularly required, is given to the King

pursuant to Article 1 of the same law of 1973. Acting ona proposal

fron-t the Ministry of Health, the King has already made his first

order on g7 March 1974 dealing with the protection of the environment

in the vicinity of raceways. A second order will appear soon limiting

the noise produced by electronically amplified music in public places

(dancings) and private homes. (I0-14)

10.3.1,5 Other National Measures in the Legatl Framework

10.3. g Provincial and Local LegaFFramework

10.2.2 Enforcement and Institutional Data

'10-17
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iO. 3.3. 1 F_n[orcenlent

_nl'o/'cen]ent of e_iviromnenta| regulations is carried

utlt in g_nora[ by various agents of the Ministry o£ Public Ilealt}l and

by local communal authority. Also, private university laboratories

are hired by tile Authorities for'doing noise measuren_ents. The

responsibility for the ineasurement el noise levels in nlotor vehicles

is granted to the Foundation for tile Study and Research o£ Traffic

Safety. (10-15)
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10. 4 Swede n

Nuise is considered to be an inu_ortant problem in Sweden

of almost the same J11agnitude as air and water pollution. (10-16)

10.4. 1 NatioJ_a[ Laws. Regulations, and GuideLines_

Legislation deaiin_ only with noise does not exist in Sweden

at the present th_e, (i0_17)

Heine regulations and standards are contained in different

statutes which de_.lwith environment and health issues. Provisions

dealing with noise are found in the Environmental Protection Act of

1969 (10-18) and the Health Service Statute of 1958, and the

Building Statute o£ 1957. While these form the general framework,

detailed rcgulatlons have been issued to control the noise problems

in certain areas. Also, according to trafficlegislationand civil

aviation legislatlon,itis possible to require certain noise measures,

l0.4. I.I Occupational _,.

The noise problem within industry has had great priority

since the early 1950's. Noise from factories is controlled by regulations

which prescribe permissible exposure to noise at places of work.

While these regulations and standards are enforced by support of the

Industrial Safety fnspectorate, other voluntary standards are encouraged.

In the area of conseruction, noise control regulations are

issued by"the Industrial Safety inspector. In addition to the authorities'

standards, certain regulations are issued at workplaces which concern

the ind_vidualworkptace. For eacb workplace noise control programs

are worked out corresponding to the particular circumstances.

(io-16)
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10.4. 1.2 EmlsMons Limlts-exlsting products

Aircraft and Motor Vehicit_ Noise

The graffic legislation demands that vehicles should be

equipped and traated in such a wag that unnecessary noise is avoided.

While there have been certain regulations dealing with the traffic noise

issue, there have also been difficulties reaching an acceptable noise

level wMch would be acceptable in all situations. In trging to cope with

these difflcuities the Swedish Traffic Noise Committee was appointed and

consequently in 1974 the Comn'littee introduced proposals (I0-19)

dealing witb traffic noise in cities and urbanized communities.

As far as aircraft noise is concerned, under the Civil

Aviation Legislation it is possible to require noise muffling measures

on the airplane itself. Also in this respect, the Civil Aviation Admin-

istration may, under the same legislation, give recommendations for

flight procedures to prevent noise nuisances. In Sweden certain aircraft

models are not allowed to land at all airports. {10-16)

During 1976 a I'nore intensive focusing against aircraft

noise is expected which means more restrictive requirements in this

area.

10.4. 1.3 Emissions Limits-new products

10.4. 1.4 Zoning Approaches

With regard to planning legislation, the Building Act

contains general regulations which consider the aspects of noise in

this area. The Road Act claims, in general terms, that environmental

ell'eels of the road should be provided for when establishing planning

guidelines.
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Airports have been given special concern in this respect.

According to Civi[ Aviation Legislation, a survey must be taken before

an airport is blliltor comes into operation. The interest of civil

aviation should be provided for as well as the interests of the people

living in the neighborhood. If the noise situation cannot be satisfactorily

handled, the airport is closed down. Under these terms a decision

has been made to close Stockholm domestic airport to inland traffic.

(io-16)

i0.4. 1.5 Other Natlona[ Measures

Surveys [lave been made in most Swedish ciLies _o assess

the noise situation. Results hav¢_ been presenLed in several reports

by different foundations such as the National Swedish fnsLiLute of Public

Health, the National Swedish Institute for Building Research and the

Foundation for Industrial Safety and Health in Construction Industry.

Special reports were also presented for certain noise areas such as

airports and indastria[ and construction places. (i0-16)

Through increased information an attempt has been made

Lo make people conscious of the fact tllaLnoise disturbances can arise

in connection with leisure activiLies. An attempt is being made to

encourage changing to less noisy machines; for example motor-drlven

mowers replaced wiLh electrica I ones, PresenLly, a governmenL

con'[miller is working on proposed actions against leisure boats.

InteresLingly, from July 1972 to July 1975. the Swedish Environmental

ProtecLien Board distributed subsidies for noise abatement Lo reduce noise

surrounding industrial areas. Also, tile Bromine airport which is

situated rather close to central Stockholm, and is a source of noise

for a lot of people, will be closed beginning the first of July, 1977

as mentioned previously.
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As far as research in the different areas of noise in

Sweden is concerned, the National Swedish Environment Protection

Board listed on May 1976 the following projects which have been

completed in recent years or which arc expected to take place in

1976 and 1977. The principal bodies awarding grants for research

are the National Environmcnt Protection Board, the Swedish

Council for Building Research and Lhe Natlona] Board for Technical

Development. (10-g0)

I) Annoyance l_eactions to Noise

Z) lhlman Reactions to the Sound of Shots

3) Noise Problems in Thermal Power Stations -

Sound _adlation from Chimneys

4) Noise and Dust Control in Connection with Jet

Burning in the Q_]arrying lndustry

5) Reduction of the Noise Generated in Sawmill
Machinery

6) Survey of Noise in ConnectiDn with Pile Driving

7) Tire Noise - Measuring Methods, Parameter

Studies, Screening

8) Sound Insulation of Facade Construc£1sns in
Existing Building

9) Externally insulated Sheet Metal Roofing - Acoustics

I0) Total Facade insulation of Building from Sound

ll) Energy Economization - Noise Reduction in Existing
Building Development

12) Sound Insulation of Windows

13) Effects of Sonlc Booms on Buildings i

14) Traffic Noise in the Urban Environn_ent

15) Development of Sonic Boom Carpets for Single
and Twin Engined ALrcraft

16) Equivalent Level Curves for Airhraft Noise

17) Disturbance by Aircraft. Noise

18) Municipal Traffic Noise Abatement Programmes.
A Survey of Programmes and Planning

19) Development of Method for Calculating Traffic
Noise
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20) Reporting of Traffic Noise in a Landscape
Using a Colour Jet Plotter

21) Lanclscaplng of 'i'rffie Routes for l_eduction
of Noise

22) Trafflc Noise Screens

23) Annoyance.Response to Traffic Noise

24) The importance of Individual Factors in
Annoyance llesponse to Noise

25) External industrial Noise

26) The Annoyance Effect of Train Noise

27) Airborne and Structurally Borne Noise
in Pleasure Craft

28) Effects of Traffic Noise on Sleep

291 Effects of Aircraft Noise on Birds

I0.4.Z Provincial and betel Legal Framework

i0.4.3 Enforcement and institutional Data

10,4,3, 1 Enforcement

it has been tile responsibility of the Swedish Environmental

Protection Board to keep watch over environmental noise at the national

level. At the regional level the monitoring is done by the provincial

governments and the boards of public health, Workplaces are supervised

by the National Board of Occupational Safety" and Health at the national

level, and regionally by the IndustrialInspectorato. Sweden is divided

into 19 industrial safety inspectorate districts.

Within the private sector, the most important area of

noise control is within the occupational health service. According to

a voluntary agreement between tbe labor nlarket parties, tileoccupational

health service is organized at the places of work. Ti_is consists of a

medical part, supervised by specially-trained doctors and also a

technical part, supervised by specially-trained engineers. The engineers

are responsible for technical noise control. (ID-16)
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Other enforcing authorities also have important duties in

controlling noise falling under their jurisdiction. Theylnclude the

National Board of Urban Planning, the Natlonai Road Administration,

the National Board of Health and Welfare and the National Civil

Aviation Administration.

The National Insurance Department is responsible for the

investigations of the hearing losses and for the amount o£ life insurance

which will be paid. They are about 15 persons employed in this depart-

ment. In about 10% of the cases they will turn to a consultant for more

information in the actual case. Only hearing loss due to damage

occurred during work give right to compensation. Deafness in one ear

gives 10'r/ffulldisablement pension and deafness [n both ears gives 50%.

This departnlcnt has to consider approximately 6000 cases per ear.

The Foundation of the National Board of the Occupational

Safety and Health attached to the National Board of Occupational

Safety and Health have in the last couple ofyears supported 1 million. $

for investigations and research conserning noise control. This support

has bees divided between several groups in differenttypes of industries.

The research and development are performed separately

indifferent departments at hospitals, Instituteof Technology and

Unlverslties. Sonle of the most important are given in the attached

address llst. (10-Zl)
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ID,,4.3.2 InsL[Lutionnl Data

ADDRESSES TO CONTACT iN SWEDEN

1) The National hlsurance Department
Fack

S-163 10 Vallingby
Sweden

Z) The Foundation of lilac National Board of Occupational Safety
and Health

Sveavagcn 166
S - 113 46 Stockholm

Sweden

: 3) The National Board of Occupational Safety and Health
Fack

S - 100 26 Stockholm 34

Sweden
i

4) The Royal Institute of Technology
Department of Audiology"
Fack

S- 100 44 Stockholm 70
Sweden

5) Sahlgrenska Hospital

Depa_'tment of Audiology
S - 413 45 Gothenburg
Sweden

6) Karolinska Hospital

Division of Physiological Acous£ics
S- 104 01 Stockholm

Sweden

7) Regional and University Hospital
S - 581 83 Linkoplng
Sweden
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10.5 Canada

Highway traffic noise, aircraft noise and industrial noise

are a n_ajor concern in dm legislative control over noise problems in

Canada.

10.5,1 National Laws r ReHuitions and Gui¢lolines

Logidlative responsibility for noise abatement in Canada

is distributed over four levels of government: federal, provlncial,

regional and municipal. (10-Zl).

Noise control provisions and regulations are found in

different Acts and Statutes which stand as the basic framework for

follow-up noise regulations. Among these comprehensive acts are the
i

Environmental ]Protection Act of 1971, the Aeronautics Act of 1970,

! the Motor Vehicle Safety Act, and the Occupational Safety and Health

Acts of Federal, Provincial and Territorial Governments. The Acoustics

and Noise Control Committee of the Canadian Standards Association is

working, through its various subcommittees, to provide standard measure-

ment methods on which the emerging noise control legislation may be

based,

I0.5. I.1 Occupational

Jurisdictional responsibility for noise control regulations

with respect to occupatinnai safety and health is shared by the Federal,

Provincial and Territoria[ Governn_ents.

10-Z6
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l}.egulat[ons pursuant to the respective Act_ specify the

maxin3t_ll_ permitted noise level that an employee may be exposed Lo

either at any time or for a working clay. The prLmo, requLr,_men_:

is Lbe reduction of nolse leve[_, ancl protection features such as

bearil_g protectors and hours of expc_sttr_ shotlid bc_ cotl_dei'ed int_rivn

measures pending engineering solutions. (10-22)

On the Federal level, Canada Noise Control Regulation

which became effectLve on November Z, 1971 laid clown n'zaximum peak

sound pressure at worksltes to one hundred and forty decibles unless

that employee wears bearing protectors, The same regulation also

prescribed maximmn permitted noise exposure at worksttes as shown

in the following table. (10-2)

TAB L]_ 10- 2 Maxlmutn l'ermitled Noise Exposure at ra Work Silt .

"C-oi:,;,_l c,,I_m.'a "'
Maximum Number of

Hours of Expostlre

Sound Le','=I in Decibels per Workday

90 or more b_t less lhan 92 8
92 or more but less than 9_ 6
95 or more bul less lhan 97 4
97 or more bul Ic:_sthan 100 3
100 or more but less Ihan 102 2

102 or more bt*I less Ibnn 105 1 - :_
105 or nlore but less lhall 107 1
I07 or mole but less Ihan If0 t
110 or more but b:_s than 112 ½
112 or tJIorc bali le_s Ih;m 115 t"
115 or more 0

However, these iimlts were reduced later through an amendment of the

Canada Noise Control Regulations wbieh became effective on January 31,

1973. The following Limits were adopted (Ta.ble 10-3);
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TABLE [0-3 Maximum Permilted Nohe Expoaure at IVork_ite

Co[utml ! _lumo II

I_ll[_lum N.mb_r
of }lr*urlo[ I_po_r¢

]E'mploy_
Sound t¢v¢l in D_b_[m pet Work D_y

I_ol¢ [_ $7 but _ot JT,_l¢I_ane,4}.................................. J
_or¢ I_n 90 _ul _o_ ¢RoteIh_n _ _.................................. 6
niobeIhJn 92 b_t _ol fn_rr"._n 95...................... _........... 4
_*c_tt ihan 9_ b_l ilol r_¢ th_n _? .................................. 3
_lQr_ t_ 97 bul P_alm,_l¢_hlr_100 ..............................
_t_f¢ Ih_f__C_b_zl_OZ_um tt_n I_._.............................. I .$
more I_*ln10.TMb_[ _DIm_l¢ Ih_n I(_$.............................. I

more _hln ]IS ................................................................ 0"

Source: 10-23

i0.5.1.2 Emissions Limits-Existing Products

Motor Vehicle Noise

No central body in Cana[da has responsibility for motor

vehicle noise control measures. The Motor Vehicle Safety Act which

came into effect in 1970 does not permit the issuance of regulations

governing replacement of additional parts for noise reduction purposes

(lO-Z4). However, under this Act the vehicle manufacturer must certify

that each vehicle to which he applies the National Safety Mark compiles

with relevant standards and regulations at its date of manufacture.
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Ilighway traffh: is regulated by provincial statutes. Each

l_rovincc has it _Lahltu section or regulation requiring that all motor

vehicles I)e equipped with an exhaust muffler in good condition, in order

Lo prevellt t_xct_ssive or UnUSlIal I]oise.

Local municipalitids have limited power to prohibit or

regulate ,musual noises likely to disturb inhabitants, in Canadian cilies,

it is general practice to minimize the traffic: of heavy motor vehicles on

residential slreets. This is accomplished by either designating mandatory

truck routes or by prohibiting throagil-traffic in residential areas. A

number of Canadian municipalities such as Ottawa, Edmonton, and

Calgary passed legislation regarding motor w._hicles and noise in

cozll_llorcia[ and industrial areas,

Aircraft Noise

The Aeronautics Act and the Air Regulation Act laid down

the generallegal framework for aircralt noise control. The Civil

Aeronautics Directorate of the Ministryof Transport is responsible for admin-

istration of the Aeronautics Act whichaliows the Minister general

control over conditions under which aircraft may be operated. The

air regulations allow tile Minister to require a pilot in the vicinity of

an airport to conform to policies which the Minister might make

concerning noise abatement. The penalty for violation of these

regulations is a fine not exceeding $1000 and/or six months imprison-

VO._ n t o
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In August 1972 the Air Regulations Act was amended to

include that "no persoll _hal[ fly all aircraft in snch a maturer as to

create a shock wave or sonic boom, the effect of which may imperil

the safety of other aircraft, be injurious to person_ or animals, or

cause da£nage tO property",(10-25)

Pursuant to lhe salllO anlendnlent, the Minister of

Transport on October 4, 1972 declared that "no person shall operate

an aircraft in Canada in sonic, or supersonic flight unless autborlzed

by the minister".(10-26)

10,b,l.3 gmlssion_ Limits - New Products.

Snowmobiles

A recent deve[opP, lent in the legislative control of noise produced

by snowmobiles in Canada has been the new amendment to the Motor

Vehicle Safety Regulations to include new noise standards for snow-

mobiles, This anaondment, issued on April 25. 1975 requires

that snowmobiles be constructed so that the noise emitted is not in

excess of 78 dBA when measured in accordance with the procedure

described in SAE Recomn'xended Practice J192a, Exterior Sound Level

For Snowmobiles, November 1973.{ 10-aT)

10.5.1.4 Zoning Approaches

No information has been available for this survey regarding

tiffs section.

10-30
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I0.5.2 Provincial and Local Le_a[ Framework

Highway" traffic is regulated by provincial statutes. Each

ProviJ_:e has a statute s_ctiol_ ur r_gttlatloa requiring that all motor

v_hlclos be equipped with an exhaust muffler in good condition to prevent

excessive or unusual noise.

The Ontario EnvironnleIltal Protection Act of 1971

specifies that sound and vibration which result either directly or

indirectly frol'n the activities of man can be classified as contaminants.

it was under this Act that Ontario initiated the first phase of its aois_

control program, the promulgation of vehicle noise regulations.

Noise control on the municipal level traditionally has been

based on by-laws prohibiting sounds which are or I'nay be nuisances to

citizens° or on laws prohibiting noise which exceeds specific levels. The

city of Toronto's noise by-laws date fron'_ 1938 in which a law was passed

to eliminate horn blowing. A law passed in 1962 limits the noise of

motor vehicles to 94 dBA. A law enacted in 1948 restricts industrial

operations in residential areas. An amendment in 1971 to the Cit_,

of Toronto Act gives the city of Toronto authority to pass by-laws for

prohibiting or regulating the t:naklng, cattsing, or permitting of noises

or any class or classes of noises within the municipality.

i

I
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Legislation in other provinces and Canadian cities has

been accon_plished according to noise categories, inclading trans-

portation noise, construction noise, noise conLro[ of staLionary sources

and people noise. T]Ie average municipal noise control by-laws contain

a genera| prohibition against excosslve noise for mostly nuisance

control. The city of Buraby, British Colmnbia established noise level

iimiLs for specific Lime periods in relation to various types of activity

causing noise nuisances (10-28). The city of Edmonton, Alberta passed

legislation regarding motor vehicles and noise in commercial and

industrial areas. Very similar anti-noise regulaLions exist for the cities

of Ottawa and Calgary (10-29)

The following are laws and regulations in each Canadian

province or territory relating to occupational noise (i0-30):

ALBERTA

Workmen's Compensation Act (R.S.A. 1970, c. 397, am.)

General Safety PeQulations (Alta. Reg. 370/72, sec. 104.18)
- Effective January l, 1973

Lumber Re_lations (Alta. Reg. 385/71, sec. 90.26)
- Effective December 31, 1971

Public Health Act (R.S.A. 1970, c. 294)

Regulations Respectin_ the Protection of Workers from the Effect_
of Noise (Alta. Hag. 30/71, am., Div. 29, secs. I, 2 and 3)
- Effective January 28, 1971 amended by Alta. Reg. 118/73

effective _y 2 t 1973 and by Alia. Reg. 327/73 effective
January i, 1974.
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BRITISH COLUMBIA

Workmen,s Compensation Act (S.B.C. 1968, c. 59, am.)

Accident Preventlon ReqUlation_ (B.C. Reg. 64/72, secs. 12.28 and
14.26)

- Effective May I, 1972

Mines Regulation Act (S.B.C. 1967, c. 25, am., Rule 94, secs. i,
2 and 3)

- Effective March 23, 1967

MANITOBA

Employment Safe_y Act (R.S.M. 1970, c. E-90)

Employment Safety Requlat_ons (Man. Reg. 44/69, secs. 6.34 and 6.40)
- Effective March 13, 1969

NK%4 BURNSWICK

Industrial Safety Act (S.N.B. 1964, c. 5, am.)

Zndustrial Safet Z Re aulations (N.B. Reg. 71-21, secs. 8.2.1. and 0.2.1.1. )
- Effective February 24, 1971

NEWFOUNDLAND

Wor_nen,s Compensation Act (S.N. 1962, c. 32, am.)

[
A$ci4ent Prevention Requlatlons (Nfld. Reg. 95/69, secs. 7.11 and
0.18) i

- Effective December 18, 1969 i

i
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NOVA SCOTTA

Construction Safety Act (R.S.N.S. 1967, c. 52)

Construction Safety Re_ulation_ (sec. 205)
- Effective February 12, 196a

Industrial Safety Act (R°S.N.S° 1967, c. 141)

Industrial Safety Regulations (sec. 123 and 177)
- Effective February ii, 1969

ONTARIO

Industrial Safety Act (S.O. 1971, c. 43)

General Regulations (O. Reg. 259/72, sec. iii)
- Effective June 17, 1972

PRINCE EDWARD ISLAND

Workmen,s Compensation Act (R.S.P.E.I., 1951, c. 178, am.)

Industrial Safety Regulations (secs. 5.8 and 5.9)
- Effective May 18, 1968

QUEBEC

Public Health Act (R.S.Q. 1964, c. 161, am,)

Industrial Hygiene Division - Noise Study - Chart

Mining Act _(S.Q. 1965, c. 34, am.)

Regulations for the Safety and Protection of Workmen in Mines
and Quarries (O.C. 4389, sec. 22)

- Effective December 31, 1971
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QUEBEC (cont'd.)

Industrial and Commercial Establishments Act (R.S.Q. 1964, c. 150)

Regulation Concernin@ Industrial and Commercial Establishments (O.C.
3787-72, secs. 5.3, 12.5, 14.2 and Appendix 3)

- Effective January i, 1973

SASKATCH_AN

Occupational Health Act (S.S. 1972, c. 86)

Accident Prevention Regulations (Sask. Reg. 282/69, sec. 26)
- Effective January i, 1970

Forest "Accident Preventlon" Regulations (Sask. Reg. 310/70, sec. 214)
- Effective January i, 1971

Mines Regulation Act (R.S.S. 1965, c. 373, am.)

Regulations G_verningthe Operatlon of Nines (Sask. Reg. 87/71,
sec. 53)

- Effective March 18, 1971

FEDERAL

Part IV of the Cm%ada Labour Code (Safety of Employees) (R.S.C. 1970, c. 5- 9

Canada Noise Control Re_ulatiqns (SOR/71-584)
- Effective Nove_0er 2, 1971

- Amended by SOR/73-66

(New Schedule for ,,Maximum Permitted Noise Exposure at Worksite")

- Effective January 31, 1973

I0-35
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I0.5.3 Enforcement and Instltutionai Data

I0.5.3.1 Enforcement

The Canadian Ministry of Transport, Civil Aeronautics

Directorate is responsible under tileAeronautics Act and the Air Regulations

Act for general control and administration of conditions under wllich

aircraft noise abatement can be made.

The Motor Vehicle Safety Act is based ell the concept of self

certification. Under the Act, the vehicle manufacturer certifies that

every vehicle to which he applies the National Safety Mark complies with

air relevant standards and reguiatlons at its date of manufacture. Enforce-

meat is conducted by mollltorlng the manufacttlrers documentation which

supports the ciain_ed compliance and by sample testing of production of

vehicles.

In industries and establishments under the jurisdiction of

a Statute controlling occupationai safety and health, the power to enforce

and monitor or order the monitoring of a standard of noise exposure, coL_id,

dependlng on the jurisdictlonal Agsncy he delegated to, a Department of Labor

safety officer, a Compensation Board inspector or a Departl_nent of Health

environmental health officer. These officers could be acting on behalf of

elther the Federat, Provincial or territorial Governments.

fn as far as motor vehicle noise emission control _nforcernont

is concerned_ the Canadian Ministry of Transportation is charged with

carrying out thes= regulations and insuring compliance with prescribed

schedules and rules in accordance with the terms of the Motor V_htcles

Safety Act and Motor Vehicle Safety Regulations.
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Provincial rospnnsibilities for noise control through tile

departments of highways, municipal affairs, and the environment, include

traffic noise, zoning and other aspects of urban noise pollution retating

to special sources.

Among other departments and administrations concerned

with noise control issues are tim Central Mortgage and Hoasing Corporation.

the Department of Environment, and the Department of National l Iealth

andWelfare (10-31).

10.5.3.2 Institutional Data

i. Central Mortgage and Housing Corporation

Ottawa, OntarioK2AOp7

2. Noise Control Division,

Environmental Protection Service

Environment Canada

Ottawa, Ontario

K I-)%OH3

3. 14ealth & Welfare Canada,

Ottawa. OtiLarlo

K IA OK9

4. Transport Canada

Place de Viile

Ottawa, Ontario

K1A ON5

5. CSA Acoustics and Noise ConLroi Committee,

Canadian Standards Assoclat[on

178 Rexdale Blvd.

M9W IR3

6. National Research Council

Montreal Road

Ottawa. Ontarin

KIA OSI
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tO, 6 Czcchos lovakia

_[thotlgh noise c_ntro[ in Czechoslovakia has beerl concerned

with different sources alld aspects of noise, occupational noise r_eived

lllar e a/tenti_ll,

10.6.1 National Laws. Rel4ulations , and Guidelines.

10.6.l.1 Occupational

Apart from noise llm[ts which wilt be discussed later.

workers are protected usually by wearing of personal protective equipmel_t

that are divided into three categories:

a. cotton wool, glass wool, plastic and reseanant earplugs.

h. earmuffs.

c. anti-nt_is_ helmets.

Occupational noise is n, easured by the Hygienic Service in

accordance with the standard CSN 01 1603 with the "Provisional uniform

noise measurement and evaluation method", and evaluated according to

the Hygienic RegulationNo. 3_. In some plants (e.g. metallurgical

plants, mines) workers are regularly audiometricatty examined and if

partial decrease of the threshold of hearing is detected, they are displaced

to another tess noisy workplace.

In heavy duty plants the noise revels at some workptaces

range up to II0 dBa_ at large halls .86-I00 dBA, and at smaller-

hails, offices and computing centers the noise levels range between 60

and 95 dBA.

The basic noise level limit value Lp is assessed at 80 dBA

for workplaces, 40 dBA for non-productive buildings, 50 dBA for outside

spaces, and 80 dBA for transport means and self-propelled working

machines.
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These values are further modiHed with the appropriate

corrections in the dependence upton the kind of operation, kind of noise,

local conditions, day time, etc.

Within the National Plan of Science and Engineering

Development. Ihe staff of the Acoastica[ Laboratory in the Occupational

Safety Research Institute has investigated tile sectional task

"Categorization of Acoustical Conditions Control Systems", in

which all kinds of workplaccs were classified into specific categories

according to a special code, and for each category an effective system

of acoustical conditions control was worked out.

10.6.1.2 Emissions Limits -existing producLs

i0.6. I. 3 Emissions Lirnits-new products

The new CSN 30 0512 norm established in March 1971

replaces the CSN 30 051Z of February 19, 1964. It went into effect

January 1¢ 1972. The norm is in agreement with the ISO 362 and with

recommendations issued for the Warsaw bloc countries.

The appendix to the norm lists the maximum permissible

noise emission limits for road traffic vehicles enforced in Czechoslovakia

(since January 1, 1972) (Table 10-4):
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Table 10-4.

Czech New-vehicle Noise E_lissions Limlts

Type Limits in dBA at 7 m.

Motor bikes & scooters

wlth up to Z5 km/h 70

with up to 40 l_n/h 73

Motorcycles

displacement under 50 cu cm

with up to 50 km/h 73

with over 50 km/h 79

displacment between 50 & 125 cu ca, 82

displacement between 125 & 500 cu cm 84

displacement over 500 cu cm 86

Three-wheel motor vehicles

displacement under 50 cu cm 79

dlsplacemcnt over 50 cu cm 85

Passenger automobiles (alltypos) 84

Other motor vehicles and self-propelled machines,

with a weight:

under 3,5 t 85

between 3.5 andl ;_t 89

over 12 t

engine of not more than 147.1 kw (200 hp) 89

engine of ov6r 147. I kw 92

The above specifications apply to new vehicles. Existing

vehicles may exceed tlle limits by 2 dBA. Previottsly the allowance for

old vehicles was 5 dBA.
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i0.6. 1,4 Zoninq Approaches

10.6.1.5 Other Natlonat Measures in the Lethal :F'ramewor_:

Czechoslovakia has tile following noise nleasurernent

standards_ many of which parallel 1he ISO standards:

CSN 01 1304 from 1966: quantities, units and symbols
in acoustics.

CSN 01 1391 from 1970: devices for measuring vibrations.

CSN 01 1600 from 1966: acoustic terminol.ogy.

CSN 01 1601 from 1964: frequencies in acoustic measurements.

CSN 01 160Z from 1966: definitions of loudness and sound levels;

procedures of assessment & measurement

CSN 01 1603 from 1968: methods of noise assessment.

CSN 09 086Z from 1962: noise of internal combustion engines.

CSN 12 3062 from 1@73: noise and vibration of ventilators.

CSN 30 0512 from 1972: trafficnoise, external noise of motor
vehicles.

CSN 30 0513 from 1966: internal noise emitted by motor vehicles.

CSN 31 0305 from 1969: external noise Of aircraft,

CSN 35 0019 from 1968: rotary electric machines.

CSN 36 1005 f_'om 1967: household electric machines.

CSN 36 1006 from 1969: (inSlovak) large household electric

•machinery.
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Besides other ones mentioned earlier, the following

Czechostovakiaa government standards apply to the measurement and

evatuatioa of machinery noise:

_SN 09 0862 Noise of compression-ignition (Diesel) engines

_SN 12 3062 Fans. Prescriptions for measurement of noise

_SN 17 8055 _leasurement of noise emitted by computing ma-

chines

_SN 20 0700 Safety rezulations for machine tools. General

regulation

_SN 28 1304 Measurement and evaluation of noise emitted

by city rail vehicles

_SN 20 O512 Measurement of noise emitted by road motor vehicTss

_SN _O O513 Measurement of internal noise emitted by _oad

motor vehicles

_SN 31 0305 hleasursment of noise emitted by aircraft

_SN 35 OO19 Special testing methods for electric rotative

machines

_sN 36 1005 Noise measurement of domestic electrical motor-

-operated appliances

_SN 36 1006 Noise measurement of large household electrical

appliances

_SN 21 0009 Noise measurement of forming machines.

In addition, thefollowing standards appiyto construction

noise:

_SN 73 0525 Projects concerning room acoustics

_SN 73 0526 Room acoustics layout - Studios and enclosu-

res for sound reception, control and monitoring

_SN 73 0527 Room acoustics projects - Rooms for cultural _d

school purposes. Rooms for public purposes. Ad-

mlnistrativc rooms.

_N 73 O531/Proteetlon againstnoise transmission in buil-

dings.
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Noise Inside Buildings

Noise is measured nnd evaluated also in accordance with

the standard GSN 01 1603 mentioned above and with the llygienlc 1}.egulation

No. 32.

The following stand_.rds are in force:

CSN 36 8840 - Measuring of sound insulating properties of
building structures.

CS1N 73 0535 - Mcasurel_aent of absorption coefficient in a
reverberant chamber.

In the design stage of building interior layout the quiet

workplace must be always placed a sufficient distance from noise or

vibration sources, and interactivety insulating ball-opened enclosures,

boxes or waits with noise absorption means shall he used for closed roo_rts

according to the conditions of machine operation and inplant transport.

Suitable sound insulating constructional elements developed by

the firm "Stavebni izotace _' are used to reach the necessary rate of sound

insulation, namely walls, boxes, enclosures, etc. with damping arrange-

ment preventing noise propagation through joint leakages, ventilation and

communication openings, air ducts, etc.

Cabins and control roon'_s nausl have sotlnd insulating properties

and tbe sound reduction shall correspond with the noisiness of surrounding

l_ environment. They have to be equipped also with other necessary facilities:!i

' e.g. air-condltioning plant, interior lighting, elastic bearing, signalling

and safety system, etc.

i0.6.2 Provincial and Local Legal Framework

i! 10.6.3 Enforcement and Institutional Data
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10o 6. 3. I ._,t_IorceJ]leilt

Czechoslovakia has no environmental miJlistry but there is

an effective environmental program including noise. This is imptemented

through an interminis_erial committee, headed by a deputy prime minister,

and with a _ecretariat in the Minis[ry of llea[th. The Ministry of lleaLth is

the CSSR lead agency in noise control.

10.6.3.2 Institutional Data

1. Ministry of Health (Ministerstvo zdravotnictvi CSSR.),
Praha 10-Vinohrady. W. Plecka 98

Research Institute of Overground B_tilding (Vyzkumny ustav
uslav pozemnich staveb), Praha 10-Hnstivar, Prazska
16.

2, Research Institute of Aviation Health (Vyzkumny ustav
lnteckeho zdravotnictvi), Praha 6-Dejvice, Kovpakova
1.

3. Institute for Research of Motor Vehicles (Ustav pro
vyzkum rnotorovyeh vozLdel), Praha 8-Liben.
Lihovarnicka 12.

4. Research Institute of Rail Vehicles, (Vyzkumay ustav
kolejovych vozidel), Praha 5-Smichov. Kartouzska 4.

5. Office forStaadardization and Measurements, Praha 1,
Vactavske ham, 19.

6. Institute of Hygiene andEpidemiology, Praha 10-
Vinohrady, Srobarova 48, concerns with the noise
effectson human health.
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lO.7 Denmark

Noiso from transport means constitutes the nlaior noise

source in Denn_ark. (10-36)

I0.7.1 National Laws, Regulations, and Guidelines

At present no specific legislation on noise exists. However,

certain rules are laid down in the Law of the Protection of the F_nvironment

which came into force in October 1974, public health by-laws, and police

regulations. The Danish Agency for EnvironmentalProtection has publlshed

"Guidelines" regarding permissible levels of external ind,*strial noise,

road and air traffic noise. (10-37) Also, the 13uiiding Act, the Town

Planning Act, and the Traffic Act authorized the promulgation of regulations

to prevent noise.

10,7. ]. 1 Occupational

Workers are protected from noise hazards under the provisions

of the Protection of Workers Act. In this area of noise control, Danish

regulations are based on ISO 1999. The legal limit is 90 dB(A) for 8

hours.

10.7.1.2 Emission bimits-existin8 products

Motor Vehicle Noise

The Government Inspector of Motor Vehicles has set tolerance

levels for noise from motor vehicles registered after JtHy 1969. While

road traffic noise continues to be a serious problem, a proposed new law

will be presented this year (1976) by the Road Noise Commission.
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Aircraft Noise

ICAO Annex 16 is implemented in Denmark at the present

time. Beginning February, 1975 all first-tlme registrations of jet

aircraft should meet the noise requirements specified in Annex 16,

Construction Noise

No rules and regulations exist for this particular field.

In the last two years working groups have been established within the

EEC and within the Scandinavian countries. Both groups should put

fforward proposals for emission standards for equipment such as

compressors, cranes, ventilators and earthmovin_ equipment.

10.7.1.3 Emlssion Limits - New Products

No regulations exist.

10.7.1.4 Zoning Approaches

All new airfields should be approved by environmental

authorities. At present, the noise around 10 out oflZ Danish

airports is analyzed. Zones with land use restrictions are now being

formed. Specific limits as regards air traffic have been in:tposed on

one airport (Roskiide). The maximum number of operations per

year, operations hours, routing, noise classes of aircraft, etc.

are specified in an agreement. (I0-38)

According to the Envlronnlental Protection Act of

October 1, 1974 a large number of specified industries and other

activitiessuch as motordromes and shooting ranges shall not be

established without prior approval by the environmental

authorities. A guide regarding methods of measurement and maximum

noise levels for different types of land use isgiven in "Ekstern Stoj

ira Virksomheder". (10-38)
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10.7.1.5 Other National Measares in the Legal Fran_ework

During this year a noise-mapplng progran]wiLl be

[auncLmd. The distributioo of noise around all major noise sources

sach as rnotorways, airfields, indastry, shooting ranges, etc. will be

calculated or measured so as to ob[.ain a total noise lllap of the country.

The information will form a basis for regional and town planning.

initiatives Col]cernhlg l_o_se fronl hoI22e appliances and

Lawn mowers have been taken by the EEC Con_misslon, and

Denmark will, as a melnber of EEC. take part in the EEC working

group assessment of st|ca products. (10-38} Furthermore, the first

Building Act was enacted in 1960 and has been followed t_p by national

building regulations. The regulations specify requlrements for insulation

between dwellings and stipulate maxhnum Levels for noise fron] sanitary

and heating installations.

10.7.2 provincial and Local Legal Framework

10.7.3 Enfo rcen_*ent and Institutional Data

10.7.3.1 Enforcement

Pollution problems in Denmark come within the con_pet-

once of several governn'*eat departments where they are often dealt

with in conjunction with other problems. However, the Danish Agency

for Environmental Protection is responsible for the administration

of the Environi_aental Protection Act. The agency pubilsbes [_uides for

noise control, and it is the appeal authority for decisions made by

nuuniclpal councils, county councils and metropolitan councils. Other

authorities concerned with noise problems and control include the
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Ministry of Interior and tile Nationat Health Service. Special probtcnas

are dealt with by other government departnaents: road traffic by the

Ministry of Justice; airports by tile Ministry of Transportation and

Conamunicati ons; noise in workplaces by tile Ministry o£ /_abor.

10.7, 3.2 Institutlonal Data

The Acottstical Laboratory
Tile Academy of Technical Science_
Buitding 352
Lundtoftevej 100
DK-ZS00 LYNGBY
Denmark
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i0.8 Finland

"File establishment of it division for the protectiun of tile

environment in the trhmish Ministry uf thca Interior on March 1, 1973 marks

an in_portant developl/,_nt in the noise abaLoulenL prubiems in lVinland,

Dealing with noise problmns is on_ of the major functions of this

division. (10-39)

10.8. [ Natlonal Laws, Regulations and Guidelines

Regulations deaking with noise abatement are included

in different acts and statutes, By making use of these regulations it

wo_aid be possible, when necesuary, to take noise abatement measures.

Such regulations are found in the folLowing acts:

1. The Public Health Act (1965) and Implementing

P.egulati_ns (1967)

2. The Planning and Building Acts (1958) anti

Building Regulations (1959)

3. The Road Traffic Act (1957) and Motor Vehicle

Regulations (1957)

4. The Act on Certain Neighbor Relationshlps (1920).

5. The Act on Occupational Safety (19581 and Regulattun on
Medical Examinations (1971) and Noise Alaatement

(1974).

I0.8. I. I .Occupational

Noise level limits for' most occup tions is 85 dBA.

Measurements are carried out according to the international standard

ISO 1999. Technical or constructive n0lso control is preferred,

but hearing protectors must be available if the limit [s exceeded.

Audiometry ls necessary every three gears, when tilelimit 85 dB

is exceeded, and every year, when the lin_lt 100 d]3 is exceeded.
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10.8. I.2 Emission Limits -e×istin_ producLs

10.8. ].3 Emission L,imtLs-now products

Motor Vchlcle Noise

The Road Traffic Act 1957 and the Motor Vehicle

Regulations issued to imldement the Act contain provisions aimed at

curtailing vehicle noise. The Regulations stipulated that the design

of the motor car has to be such thaL its functioning does not cause

noise which can otherwise be avoided with the aid of appropriate

technical means. The Regulations also have bearing on other types

of vehicles. (I0-41)

10.8. I.4 Zonio/{Approaches

Under the terms of the Public Health Act 1965,

implementing Regulation of 1967, the Planning and Building Act 1958

and its Implementing Regulations, and the Act on Certain Neighbor

Relationships, factories, plants_ warehouses, and traffic roads are

to be located only at such places approved by the Public Health

Board.

According to the Public Health Implenaenting Regu-

lations, the suitability of the location reserved for a specific purpose,

e.g. when taking noise into consideration, is a prerequisite to

the approval of the location,

The Planning and Building Acts make itpossible for

the authorities in connection with planning toensure tha_ industrial,

warehouse and traffic areas are localized appropriately with respect

to dwellings and other areas. It is stipulated that any" industrial

plant which, _hrough vibration or noise, causes permanent undue

inconvenience to those living on the site or in the vicinity,must not
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be located near a residential area or other public building site.

(F. 2/3)

10.8.1.5 Other National Measures in the LeMal Framework

The Air Protection and Noise Control Committee

proposed recmnmendations oi a Noise Abatement Act to the Ministry

of the Interior in 1973, According to these proposals measures to

limit noise should prin_arily be carried out at the noise source. This

can be achieved, for example, by paying attention to noise aspects

when planning and servicing industrial equipment and machinery. As

far as traffic vehicles are concerned, limits should be set for noise

caused by motor vehicles. Efforts should also be n-Lade to develop

traffic vehicles with less noise. Also according to these proposals,

the activities causing nol_e should be divided into those pending

permission and those which have to he reported on. The Ministry

of Interior of Finland is currently in tileprocess of drafting a noise

abatement act on the basis of these recommendations.

Meanwhile a committee has also been set up by the

same Ministry to report oft ineans and'.%,ays of abating aviation noise

and vibration. (10-41)

I0.8.2 l°rovincia[ and Local Legal Framework

I0.8.3 En/orcemen£ and institutional Data

I0.8.3. I Enforcement
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10.8.3.2 In_ titutional Data { 10-42)

I. Minislry of the fnte1*lor - Division o£ Environment Prot:ection

1_aaskyla nr innc 8
SI,_-00500 Heisinki 50

Finland

2, Ministry of Social and Health Affairs
Snelhuaninkatu 2-4

SF-00170 Helsinki 17

Finland

3. National Board of Labour l_rotection

i Iameellkatu 13

AF-33101 Tampero I0
Finland

4. National Board of l+Iealth

Siitasaar enkatu 18.A

SF 00530 Helsinki 53

Finland

5. The Acoustica[ Society of Finland

Arinatie 3A

SF-00370 He[sinkl 37

Finland

6, National Board of Avlatlon

Si[tasaarenkatu 12

SF 00530 Helsinki 53

Finland

7. Council of Environmental Protection

Hakanien'_enka_u 2

SF 00530 Helsinki 53

Finland

8. Technical Res(_arch Center of Finland

Vuorlmiehentie 5

SF 02150 _'spoo ]5

Finland
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l O, 9 France

Introduction

With the establishment of the Minlstc re de la qualitc

dc vie "Ministry for Quality of Life" in ]971, the strL_gglc

against noise pollution in France received a new lnlpetus. The

Ministry is responsible for coordinating interministerial and

inter-organizational activities in tim field of c wironmental

protection, including noise abatement, and encouraging and supervising

various programs in indlvidual sectors of noise control, air and

surface traffic, urban development, the building industry, etc.

I0.9.1 National Laws. Regulations, and Guidelines

Since 1972, the following Ordlnance.%"Arretcs"and Circulars

on noise aba_ement }lavebeen issued in France:

"Arrete" of February 10, 1972: introductionof the "acotlsticcomfort

label", by the Ministry of Equipment.

"Arrete" of March 13, 1972: inspection of vehicles equipped with acoustic

signals, by the MinistryofEquipment

"Arrete" of March 16, 1972: noise measurements in workshops and on

worksites, by the _vlinis£ryof Labor.

Circular of March 22, 1972: town planning and allotment of subsidies

for residential construction, by the Ministry of Equipment.

"Arrete" of April ii, 1972: limitation of sound level of airborne

noise emitted by compressor-type equipment, by the

Ministries of Environment and of Equlpment.

"Arre_e" of April II, 1972: limitation of sound level of airborne noise

emitted by certain types of buildlng machinery, by the

Ministries ofEnvironment and of Equipment.
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"Arrete" of April 13, I_7Z: sound level o£motor vehicles, by the

Minlstry of _quipment (amended by a later decree of

December 31, !974).

"Arre£e" of Aprl] 13, 197Z: inspection ofPnotor vehlclc exhaust

systenls, by the Ministry O[ E_uipment (amended on

December 31, 1974).

Circular o£ June zg, ]97Z: amendments to the "acoustic comfort

label" program, by tileMinistry of GqulpmenL.

Circular of July 4, 1972: limitation of noise generated by

construction machinery, by the Ministry of Equipment.

Circular of July 4, 197Z: planning new and expanding existing

airports, by the Ministry of Transpsrt.

'tArr_e" of Nove*_nbar Z, 1972: amending and expanding tbe list of

occupa£1on_l illnesses, by the Min_s6ry of PuSlic Affairs.

Ordinance o[ Novernher 3, 1972: tasks of industrial medicine,

by the Ministry of Health.

Circular of November 30, 1972: worlcers protectlon from noise

exposure, by the Ministry of Public Affairs.

"Arrete" of December 7, 197Z: inspection and approvalof acosstic

(noiss generating) signals and exhaust syste*ns in i%no_or

vehicles, by the Ministry of Equipment.

Circular of January 3, 1973: se£_ing up services on environmental

hygiene, by the Ministry of Health.

"Arrete" of _'ebruary 9, 1973: nolsa control in inl.andnavi_atlon,

by the Ministry of Equipmebt.
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"Al're£e 'pof Febl'ual'y 13, 1973: special £_':on air £ranspoi't companies

flying over certain areas adjacer_£ £o the airports at Orly

and Roissy-es-France. by the Ministries of Finances and

of Tl°anspo rt.

"Arre£e" of A,Jarcil Z7, 1973: special tax on air transport col_panles,

Ministry of Transport.

"Arre£e" of March 27, 1973: special tax on all- transport companies

flylng oyez" certain areas adjacent to tileah'ports at Orly

and Rolssy-en-France. by the Ministries of Finances and

Transport.

Circular of June 12, 1973: details on deference to regulations on

construction of apartment houses, by the Ministry of

Equlpn]e nt.

Circular of July 30, 1973: establishing the noise zones around airports,

by the Office of the Prime Minister.

Circular of December 31, 1973: perl_its for town developers,

by the Minlstry of Equipment.

Circular of February Z4, 1974: construction projects around airports,

by the kdlnlstry of Equlpment.

"Arrete" of May 10, 1974: regulations on £m_ allotment _o compensate for

noise pollution of wayside and rivel'slde areas in the vicinity

of Orly and Charles-de-Gaulle Airports.

"Arrete" of July 3, 1974_ nolse-generatlng acoustlc signals on

ambulance-type vehicles, by tht_Ministry of Equlprnen£.

"Arrete" of December 31, 1974: amendments to _he Arre_e of April 13,

197Z, concerning motor vehicle noise, by the Ministry of

Equipment.
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"Arrcte" ofMarch lO, 1975: approbation of organizations

responsible for measuring noise in workshops and on

worksites, by the Ministry of Labor.

"Arrete" of April 14, 1975: control at a "fixed point" of the sound

level of atttomobiles, by the Ministry of Equipment.

"Arrete" of April 16, 1975: acoustic signals of inland navigation

vessels, by the Ministry cfEqulpment,

"Arrete" ogMay 5, 1975: limiting the noise level o£ certain types

of construction machinery, by the Ministry for the

Quality of Life.

"Arrete" of July 30. 1975: conditions for issuing permits on noise

limitation in aircraft, by the Ministry of Transport.

"Arrete" of August 12, 1975 and October 7, 1975: methods of

measuring the noise level in workshops and at worksites

with fl_o objective of protecting the worker from hearing

loss

')Arrete')of Novenlber 26, 1975: lilnltatlonof noise levels generated

by electric welding tools.

"Arrete" o.:October 17, 1975: noise limitation and labeling of household

appliances and similar devices.

"Arrete" of November 4, 1975: limitation of noise levels generated by

break-hammers.

"Arrete" of December 10, 1975: limiation of noise levels generated

electricitysupply generator,

"Arrete of April iZ, 1976: last of 15 break-hammers having obtained

all agreenlerlt of _he gov0rnnlent.
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I0.9. l.l Occupational

The followin_ table (10-5) gives the maximum

perl_nissible noise ]lmits per maxin%un] weekly duration of exposure

(as of October 1975) in workshops and industriaIworksites:

limits group of levels maximum duration of

in clB(A) in dB(A) exposure_e_[ week _--

i18 IZ0 2.5 l_lllutes

113 115 7.5 rninutes

108 ii0 Z5 Ininutes

103 105 75 n_inutes

98 100 4 hours

93 95 13 hours

88 90 40 hours

(Levels below 88 dB(A) are disregarded).

Table (10-_) Maxilnum Permissible noise

]ira]is per maximum weekly duration.

Source: (I0-43)

10,9, 1.2 Emissions Li*nits - Existin[ Products

Aircraft Noise

To reduce engine noise of aircraft on the ground in some

oases the use of silencers was ,nade compulsory for air transport

companies, especially at the OrlyAirport. There are no other

regulations on existing fleet at present.

As in other countries, and following the recommendations

of the ICAO, the guiding principle rcn_ains the reduction of noise

at the source; this in turn, in case of existing (old_r) aircraft, ])oils

down to retrofitting measures, or HreconversionN as such n_easures

are referred to in French. It is understood that retrofitting of existing

aircraft must he undertaken on an international scale if such

nleas_res are to produce the desired results. Another pressing task
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is that of setting up the feasible periods of time within which such

retrofittin_ ¢otlld be accomplished. Because af technological

problems such retrofitting would hardly bc possible before 1980-81.

Of course, by this date, we would already have at our disposal a

considerable number of licensed aircraft of the "new gencratlan"

whose noise levels would already be below the present norms,

although there is alway_ a certain danger that air transport companies

would naturally try to prolong fl_e service llfe of a retrofit aircraft for

as long as possible in preference to buying new and less noisy planes.

10.9.1.3 Emlssians Limits - New Products

Aircraft Noise

The Decree of Aprll 18, 1974 on noise emission Hmits of

subsonic aircraft and their licensing (Ministry of Transport}, states

that no permits may be issued unless the emission limits of

108 EPNdB for aircraft not over 272 tons at takeoff (and +5 EPNdB

for 4-engine craft) are observed. (10-44) Noise certlfication,

according to a decree of July 30, 1975, is rcqulred. There is thus

far no noise certification for light propeller-driven aircraft, but one

is cxpectedto be issued some time in February or March 1975.

Machinery inside Buildings

A regulation is in force for apartment bulldlngs limiting

the acoustic pressure level of noise generated by faucets etc. from

a neighbor's flat at 35 dBIA), with an additional tolerance of 3 dB(A).

"_is is specified in two existing norms {standards) N1_ S 31 -014 for

various hydraulic equipment, and N1_ S 31-015 for faucets. Another

standard, viz, NF D 18-201 describes a properly functioning faucet.

(I0-45)
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A special decree which would include noise

characteristics of household electric appliances is evidently still

pending. The decree on household appllances of October 17, 1975.

issued by the Ministry for the (Duality of Life (10-46) lists a

number of fines which may be exacted fron_ manufacturers, vendors

or lenders of noisy household machinery.

CcmsLr uction Machluer y

Several decrees were issued on llmitlng the noise levels

generated by construction machinery. Decree No. 69-380 of April

18, 1969 dealing with the soundproofing of building machines, was the

first specific regulation issued on the subject. No de_ails are

available but the decree permits enacting specific orders and applying

plmltlve measures, 410-45)

Decree from April iI, 1972 limits the nOISE level of

various types of compressors and heat engloes used in building

industry. Othe_'machinerytowhlch noise emission restrictions are

applicable are electric power tools, soldering equipment, concrete

breakers and hammers. 410.45) As far as concrete breakers

and harn.rn_rsare concerned, the Ministry of the Quality of Life has

sponsored a recent study on their soundproofing which would permit

lowering the noise emission levels by an additional 6 dB(A) as compared

to the previous limits. According to a decree of November 4, 1975,

Issued by the Adinistry for the Quality of Life 410-47), starting on

January I, 1976, breakers and hamlnors should have the following

limits: below 20 kg - llg dB, be_veen 20 and 35 kg - 115 dB, over

35kg - i18 riB. _::

The cumulative sound pressure level (at I meter) of electrle

' power tools should not exceed 85 dB(A). _I0-48) Electric welding

tools should not exceed the limit o[80 dB(A) measured at a distance of

7 meters. (I0-49)

_:_Sound power levels are given hens: substract 13dB to go to so,_nd
pressul-e levels at lm.dlstanee.
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The following guiding principles arc observed: (10-45)

1, Noise levels depend on the type o£ material handled

by the machines.

2. Preliminary acoustic tests are performed in

laboratories approved by the Ministry of Environment:

both domestic and imported materials are tested.

A limit is proposed, in accordance with specifications

issued by the special committee on problems o[ noise

generated by buihling machines.

3. Foreign standards and regulations would be accounted

for.

4. Limits are subjec_ to modification and technological

limitations arc to be considered.

5. E/feet of soundproofing *nust be evaluated.

6. Technological improvements are envisaged.

7. Regulations of the interministerial type are envisaged.

According to an agreement of May 28, i969, supplemented and

modified on May 5, 1973, all regulations are forwarded to the Committee

of the European Economic Community in Brussels whlch may prescribe

directives that would apply to all members of the Community. Limited

levels will be expressed in term o£ sound power. (10-45)

10.9. 1.4 Zonin_Approaches

Airports

The Prime Minister's circular from July 30, 1973

establishes the principles of housing development in _he area of airports.

(10-45) The idea_s to restrict the construction of dwellings

in zones which are, or willhe in the near future, exposed to excessive

noise levels. Ofpartlcular,:oneern are wayside and riverside
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communities near Charles de Gaulle and OrlyAirports. According

to tim Decree of February 13, 1973, a tax was imposed on air

transport companies which was passed over to travellers using these

routes, It was easter to collect taxes this way than to tax companies

in direct proportion to the decibel level produced bytheir planes.

Taxation by decibel level per company is under study.

Noise exposure around airports is evaluated according to an

isosophic index which marks off the respective zones around airports

as A, B and C. (1O-5O) Aircraft noise monitoring exists at the

following airports: Orly, Charles deGaulle, Nice-Cote d'Azur,

Bordea_Lx-Merignac and Toulouse-Blagnac. The system used is

S.A.B.A, {surveillance automatique des bruits aeriens -

automatic monitoring of aircraft noise). The criteria used is the

psophic index (under revision as of December 1975).

Highways

The "Code de l'urbanisme _'(Town Planning Code) is thus

far the only existing French law regarding zoning and huilding

restrictions along French highways. Residential construction, except

in areas already built up, is forbidden in zones located less than 50

meters from a speedway or less than 35 meters from a high-traffic road,

Within the confines of a built-up area, land use regulations are a

matter of collaboration between the local communities and the

pertinent administrative bodies. A number of steps have been taken

to reduce the road-traffic noise.

Guidelines are available (not specified) st a ministerial

level which, however, are not legally binding, that all road bed

building programs in urban areas should include the necessary

provlsion for noise reduction. Details are available in the Guide

des crlteres techniques urbains (Guidelines on technological criteria

for urban constructions), (i0-45)

1
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Otherwise, the only specific data for which a legal noise limit

is available are fl_ose on inland navigation routes hy which

noise levels should not exceed 75 dB(A) measured at a distance

of Z5 meters. (10-45)

Factories

The problem of noise emanating from industrial installations

and the endeavour to limit such emissions may be traced as far back

as the Law of December 19, 1917, France flaus being one of the first

European countries to tackle this predicament by issuing leglslation

for noise control. Presently (September 75) the Ministry of Quality

of Life is working on new regulations, based on fl_e permissible

noise norm (AFNOR NF S 31.010 issued in September 1974) and its

measurement in residential areas. (10-45)

10.9.1.5 Other National Measures

A circular from the Secretariat of Transportation (no date

is given) grants a subsidy to communities equipping their public buses

in such a way that they are actually less noisy titan what is imposed as

a limit by the "Code de la route" (Highway Code). (10-45) In

1975 the Frencl_ Interministerlal Action Cornmltt=e on Nature and

Environment (Comite interministeriel d'aetions pour la nature et

l'environnernent - CIANE), decided to study the problem of taxing

cars from the point of view of their noise-generatlng potentials.

The project envisages inspecting thecar according to L eq

measurement. A decree of April 14, 1975, provides for inspection

of stationary vehicles, thus facilitating the work of technical control

crews; there were 58 such crews in operation at the end of 1975,

All these measures should serve as incentives for buying quieter ears.

(io-4_)
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Ncwaircraft landing and takeoff procedures, similar

to those suggested for or introduced at other European airports

ICbapter 10.10. 1, 2, aircraft noise in Switzerland). are being

considered for adaptation. Such procedures are not too

expensive, except in those infrequent cases when the trajectories

are lengthened to avoid flying over residentlal areas. Several

additional air traffic regulations aiming at noise reduction are presently

under investigation, e.g. increasing the ILS slope.

Night landlngs and takeoffs present a separate problem.

Restrictions must he carefully weighed so that. in case oftransoceanlc

flights, connections are assured and timetables adhered to.

By a joint action of the several m[nistries concerned

(Equipment, Interior, Transport), and in cooperation with

municipalities, an action is under way to improve traffic regulations,

aiming, among other things, at reducing the traffic noise By imposing

speed limits, prohibiting heavy truck traffic at night, etc. However

it is generally believed that mere improvements in the traffic flow do

not necessarily result in a reduction of noise level. (10=45}

Noise emission regulations are the subject of the Decree

No. 69-595 of June 14, 1969. It states that sound pressure level_

from outdoor noise in dwcllings should not exceed 35 dB(A}. {10-45)

It is understood that there are three different types of noise to which

rooms in a building may be exposed:

1. airborne noise (transmitted from room to room)

2. direct impacts on the floor or wall

3. noise generated by various equipment

Existing regulations aim at protecting one lodger from noise generated

by another who shares the same building. The reasonable level of
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noise is set by dccrec at 80 dB if the neighboring premises servc

as living quarters; at 85 dB for commercial premises and shops_

and at 70 dB for a mi×ed arrangement, in which the premises are

shared. (10-45)

For impact noise, the regulations impose a sound

pressure level of 70 dB(A) when the standardized impact machine

(i.e. internationally standardized) is in the adjacent room.

As far as noise emitted by equipment (chosen and

positioned hy the builder), the regulation does not define any

admissible sound pressure level for such equipn%ent. Generally

speaking, the requirements are stricter for collectively used

equipment such as elevators or heaters, than for indlv[dually used

equipment (faucets,' drains, toilets, etc.). The respective

regulations of June 14, 1969 were sllght]y modified by the decree

of December ZZ, 1975: (10-51) acoustic level in roon]s of an

apartment remains 35 dB(A), hut is set at 38 riB(A) for kitchens,

bathrooms and toilets.

The basic objective is to promote living conditions superior

to those sot by regulations. For the noise categories covered by the

regulations, the comfort lable is stricter by 3 dB(A) in general and

by 8 dB(A) for lodgings.

The comfort label also includes requirements not covered

by the regulations. (10-45)

1. protection of lodgings against outdoor noise

_road and air traffic, etc.).

Z. sound insulation of rooms for daytime living in a

manner different from rooms used during the night.

3. nolss protection from equipment inside buildings.

For medium-prleed housing projects the "comfort lable" provides

for additional grants needed for the in_provement of acoustic

environment, amounting u[)to 6. 5 percent of the to[a[ roan.
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The Ucomfort label", according to the degree of rkluallty living

cl'Jtel-laTTattained, consists of one star, two star oi" three star

"awards". Tht: extent of col_Iplementary grants depends on those

degrees. Every building dcslring the 'rconlfort label" is

exan]ined twice. First cxarnlnation takes place before, the building

is erected. At this stage, if the project is found satisfactory,

a provisional label l_ay he granted, which in turn, ensures a certain

minin_um of financing. A second Examination, including a specific

test for acoustic environnlent, t_kes place after tilecompletion, it

is now that the finished product nlay earn one, two or three scars.

(lO-4S)

AnothEr acoustic con_fort /abel called "Acotherm" was

introduced for rewarding manufachlrcrs of windows with good

acoustic properties. (I0-50)

I0. 9. Z Provincial and Local

10.9.3 Enforcement anti Institutional Data

10.9.3,2 Institutional Data

.4gence do Diffusion eL de Developpen-.ent des ELudes eL de
Recherche en Acoustique (ADDERA), Paris.

Centre scientifique et technique du batiment (Scientific

and Technological CenLEr of ]3tliidingindustry), Gre.nohle.

Minlstere de la quallte de la vie et de l'environnement
(Ministry for the Quality of Life and EnvironmEnt),

Service des problenles de bruit (Noise Problems ServicE),
Neuiily-sur -Seine.

Minlstere de l'equipelnent (Ministry of Building and
Equipment): Direction de la construction (Directorate
for Buildimg Industry); Direction des routes et de la

circulation four,ere (Directorate for Highways and Road
Traffic): Paris.

CEntre de formation et de documentation sur l'environne-

_, ment industrial {Information and Documentatlon CEnter
for Industrial Environment), Paris.
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Ministerc de la protection de [a nature eL de [_environnenlent

(Ministry for Nature and Environn_enta[ Protection),

Officu of Noise Abatemm_t, Paris,

Institute de recherche des transport_ (Research institute

of Means uf Transport), Lyon,

Centre de recherche tie znedlcine aeronautlque (GGRMA)

(l_.esearch Center of Aviation Medicine), Paris.

Secretariat general a ltaviatlon civlie - SGAC (General

Secretariat of Civil Aviation), Paris.

Centre d'etudes bioctimatiques (Center for Biological

and Cilmatologlcal Studies), Strasbourg.

College de France (French School of Higher I_ducation),

Laboratolre de neurophysiologie generale (Laboratory

of General Neurophysiology), Paris.

Electrlclte de France (National Company for Electrfelty Supply)
Direction des etudes et recherches (Directorate of Research),

Departement acoustlque (Department of Acoustics), Clanlart.

Centre d'etudes techniques des industries mecaniques
CETIM {Technological Study Center for _'ngineering Industries),
SENLIS.

Centre de recherches physiques de CNRS (Physical
Studies Center of the National Center of Scientific

Research), Marseitie.

Groupement interlaboratolres (Inter-laboratory Group),
Paris.

Conseii superieur d'hygione pubiique (Higher Council

of PubLic Health), Paris,

Consists of five sections (departments); section of

Industrial Hygiene (Section de l'hygleneindustrieile)

is responsible far zmise abatement and air pollution

probiems. Members of the Council are appointed for

four years by" the Minister of Health.

Groupement de Acous_iciens de Lanclue FraneMse (CALF) -
CNET, Dept. ]ETA - LANNION.
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I0. lO Switzerland

Despite all the measures for protecting urban areas

against noise, the an_bient noise in Swiss towns has increased during

thelasg fifteen go twenty years. In order to coordinate, complete and

reinforce ghe existing regulations a new article in ghe Swiss Federal

Constitution concerning environmental protection was acceptcd in 197i

in all cantons. Under thls article the Conferatlonwas given _hc authority

go issue regulations on noise pollution. The Federal Office of Environ-

mental Protection (O/lice [ede1'al de la protection del'envlronnen_ent)

was established in 1971 also to work out nationwide standards which

would provide the basis /or new federal legislation. An overall

Envlronmental Protection Bill is expected to be enacted some time in

1978 or 1979, and would be applied nationwide.

At present, special working groups are meeting to

set the groundwork for this anticipated federal ordinance which will

establish national guidelines pertinent to noise limits. It is ]loped

thag a unified noise measure can be worked out go apply to most noise

types,

As the noise level was increasing, so was the awareness

of the population. As a result, there has been an upsurge in activity

at every level, fron_ "concerned citizens" groups to government in the

field of noise abate*nent. As mentioned earlier, the Federal

Environmengal Protection Agency has undertaken the role of overseeing

and coordinating environmental matters on a national baals.

i0. iClI National Laws, Regulations, and Guidelines

In line wi_h the objectives of noise abagemsnL, Verdan

defines _hree basic principles to be used as guidelines in planning

new cengrei measures and issuing legislation. (10-53)

These are --
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i. Wherever noise is too great at present, especially

in dveellings and health establlshnlents, all possible
measures shouh] be taken to reduce it to n tolerable
level.

2. Noise entering existing residential areas should no_
exceed the tolerated noise imnlission standards.

3. Wherever possible the level of noise should be
reduced by any and all means; thus in residential

and health areas yet to be built the maximun_ levels

of impinging noise normally tolerated should be
lowered by some 5 to 10 dY3A fronl present standards.

Therefore, the future strategy should concentrate on

prevention of any further noise annoyance. (I0-53)

At the OECD (Organization for Econo*nic Cooperation

and Development) *nesting that took place April 22-24, 1974, in Paris,

the probienl o[ noise abatement in Switzerland was suzn*narized by

Gilbert Verdan in his paper on urban environment. 'l_}lepapar was

published as a working document on l_ebruary 15, 1974

in which he surveyed the Swiss experience and existing legislation

on noise abatel-nent for the preceding decade. (10-53)

Another study 0*%noise abatement in Switzerland (10-54)

published for the meeting of tile OEGD-Ad Hoc Group on Policies of Noise

Abaten_ent which took place November 5-7. 1975, in Paris, discussed

son_e of t}len]easures taken and those in progress as of early September

1975. The paper was partlal[y based on Verdan's stL_dy prepared a Fear

earlier (i0-53), but contains son_e addltiona| materia[ as well as

actt*ainoise iinlits.

In Switzerland, each canton is regally perrnltted to enact

and enforce its own noise regulations as ion E as these do not conflict

with national laws. Some cities have also enacted their own noise

regulations, e.g., the city government of Zurich has an active noise

control depar talent.
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The orlginai noise exposure [imits (ImmissionSlandards)

developed in 1959-63 by lhe _'ederal Commission of Experts on Noise

Abatement _see table I0-4) are still in use. However, these

noise immisssion standards are actually revised, in order £o be included in the

new Environmental Protection Bill.

Swiss laws and ordinances, existing and proposed, on

varlous aspects of noise abatelucnt are summarized as follows _'0-55):

I. Existing laws and ordinances

a. Ordinance on road Lransport, iT_otor vehicle

construction, and equipn_ent (August 27, 1969).

b. Ordinance of the Federal Department of Transport,

Coznmunlcatlon and Energy concerning nols_ abatement

o£ small aircraft at the source (JutIy 16. 1971).

at the source (July 16, 1971).

c, Federal law on air navigation (D_c. Zl, 1948).

d. Ordinance concerning noise zones of airports operated

e. Ordinance concerning noise zones of airports

operated on concessions (Nov. 23, 1973).

2. Official proposals of the Swiss government

Report of the Federal Council to the l_arliament on

exhaast gas and noise fron% motor vehicles (Nov.

20, 1974).

3, Report of a Federa I commission

Protection against harmful effects along national

trafflc routes (final report of the Expert Commission

set up by the Federal Office of Highways and l_ivers,

March 1974).

4, Report of the Federal Office of Environmental Protection

a. Interpretation and appllcation of the immlssion

standards (1974).

b. Measures taken and work in progress at the federal

-- level on noise abatement (1975).

c. Noise abatement i,Iregard to construction sites and

constraction machinery (1975).
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10.10. l.l Occ,paLional

Occupational noise is controlled by the SUVA (Federal Institute

for Industria[ SafeLy). The noise u×posure Limitation is evaluated in

accordance with the ISO/i<-1999-1971 standard.

Ambient Noise Generated by Industry and Craft Trades

The Federal Employrnent Act of 1964 requires advanced

approval for projected industrial installations to insure conapliance with

noise ilnmission standards (see Table 10-4).

i0. Z4. I. 2 Noise Abatement Measures On Existin_ Sources

Railroads

At present, there are no noise criteria specifically for

railroad noise. It is generally acknowledged that the population is

less sensitive to railroad noise than to an equal level of, for example,

street noise. On an individual basis, barriers and suitable zoning

regulations have occasionally been utillzed to combat railroad noise.

At present, the Federal Material Testing and Experimental Lahoratorles

(IzMPA) is conducting a [a_g0-scale study for the Federal Railroad

Systetn (SBB) concerning noise from railroad switching yards.

Aircraft

fn Switzerland, aircraft noise near large airports is evaluated

with the NNI. NNI curves }lave been developed for the large civil

airports in the cities of Zurich, Geneva, and Basel.
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Based on Lbe N_x_I curves, noise zones are

established in Lhe viciniLy of naLionai airports. In each zone the

land use is specifically prescribed by federal regulation. This

probiena is reviewed later. (i0-56) Noise standards,

establlshed by the International Civil Aviation Organizotlon concerning

noise emissions by aircraft, have been applied in Switzerland since

1972.

To test the problen] of annoyance caused by alrcraft

a soclo-psychologicai study of aircraft noise ("b_nquete socio-psychologique

our le bruit des avions") wiLhin the perimeter of Lhree Swiss airports

(Zarich, Geneva, Basel) was made. Geneva arid Zurich have noise

monitoring installations of the HewieLt-Packard type. (10-56)

About 4, 000 people were hltervlewed during 1971 and

1972 on the subject of noise annoyance in the airport regions of Zurich,

Basel and Geneva. In Base[, 944 persons were also inLerviewed on

road traffic noise. The results of the survey, published in a special

report (I,0°57) are further analyzed and exemp|ified in an artlcle

by E. G_ andjean . (]0-58)

A n_._ber of restrictions ]lave been enacted to control

aireraf_ noise. Swiss airports have noise n_onltoring systems to

assure that individual aircraft do not nlake excessive noise. The

noise [irniLs are based upon staLlst[cal distrlbution of typical flyovers.

Warnings are issued Lo violators, and if an aircrafL is repeaLedly

noisy, the airport authoritles confer witb Lhe respective airlines.

to correct the situation, An example of this is covered on page 227

on the Zurich airport.

•" lO-7I

t



For several years, a rcdtlctionit_power ha_ beerl

required after takc-off to decrease the degree ofatmoyance ilnposed

oe peol_lelivingin the vicinityof an airport. (i0-56) Also, a ban

on night flyingfrom i1ationaiairports has been in force since 1972

(t0-53) and no rake-offs or landlngs are pern_itteda_

night between It.) p. oa, and 6 a. nl., with tile exception of ,emergency

landings.

Article 95 of the Air Navigation Ordinance specifies

the night restrictions between 10 p.n:t, and t_ a.m,, i.e., 21 and 05

hour of GMT (Greenwich Mean Time). When granting authorization

for rake-offs and landings o£ power-driven aircraft between 10 p. m.

and 6 a.m., utmost restrMnt wilt be cxerc/s,._d, regardless of the

total number of movements, Non-scheduled commercial /lights are

restricted for n-sovet_lent at Zurich between the tlour_ of 10 p. 1"_1.

and 12:30 a.m., and at Geneva, for take-offs, between l0 p.m. and

ll p.m., and for landiag_, between 10 p.m. and 12 midnight.

Exemptions are urgent flights with tile special authorization of the

Federal Air Office (Office federal de l'air), forced landings, postal

flights and supplemental flights during Christnaas holidays . 110-59)

Supersonic flights are forbidden over the Swis_ air

space, persuaa_ to Paragraph 14 of the Federal Law on Air Navigation

(L,oi federate sur la navigation aertenne), as of January 1, 1974.

Federal regulation also forbids flying the SST in Switzerland.

It is not _uro that SST aircraft would ever be permitted to land

(and take-off) in Switzerland evon at subsonic speeds.
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.A special instruction was issued on Marcia 27, 1975,

concerning "low drag-low power" technique of landing in order to

reduce noise nuisance in the approach zones of airports. The text

reads,:::

During descent on IFR and VIVR approaches an optimum

clean configuration "low drag-low power" should be

n_aif_Lalned as lung as possible, i.e., landing gear, flaps,

etc. should be extended as late as possible.

l,"urtbermore, cruising rpm should be Inaintaiaed as

long as possible in the case of aircraft equipped with

variable pitch propeliers.

During ILS approaches the speed should he reduced on

giidepath by extending gear and setting flaps gradually;

however, when passing "Outer Marker" at the latest

(in VMC at 500 FT .AGL_aL the latest), landing config-

uration and proper approach speed should be established.

During visual approaches the final approacb should be

carried out at an angle of not less than 3° . (10-58)

Tl,is 'qow drag-low power" policy" was inLruduced for

the Swiss airports in eon'_pliance with Lhe International Civil Aviation

Organization (ICAO) recommendations (AN 1/54.3 - 73/220) of

January 11, 1974 . (I0-53)

The Swiss government intends to re-examine the existing

regulations on noise abatement for piston-englne aircraft with a

take-off weight of up to 5,700 kg. (10-56) For aircraft with a heavier

take-off weight, the standards estabLi,shed by the ICAO have be0n

applied since 1972, (10-53)

* II;'R - instrument flight rules; VFR - visual flight rules; rpm -

revolutions per minute; ItS - instrument landing system;

VMC - visual meieorological conditionsl AGL - above ground

level.
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Regulations concerning small aircraft and helicopters

are still under investigation and some practical results are e×pect_d in

1975,

Actually, a special working gre_ip in the fralnework ¢_f[CAO

is sLudying the problem of noise emission standardization for hcficopLers,

following the policles of an overall reduction of aircraft noise for every

type of aircraft.

With respect to the retrofit program, Switzerland is

presently studying two possibillties:

a. new licensing procedures, which will start at some

point in 1977 or 1978 and will require that all

aircraft not complying to the limit specifications

be ineligible for certification (licensing); and

b, new precedures for traffic permit renewals,

beginning in 1981-198Z, that would deny renewal

to only aircraft already licensed for 1977-78.that
exceeded the noise level limits set forth on

Supplement 160 (10-56)

Specifically all such regulations and restrictions, as

of January l, 1974, are listed in full in No. 935 of the Judicial Service

of the Federal Aviation Office (Office federal de i'air, service jurfdique)

under the title: "Ordinances and Regulations in the Swiss Air Law

Dealing with Noise Abatement and Envirenmental Protection".

Vehicles

See Table 10-7.

I0-74



10. 10.1.3 Emissions Limits on Nt_w Products

10.10.1.4 Zonln_ and noise 'limit proposals

According to the revised air traffic regulations that came

into force on January 1, 1¢)74, noise zones must be esLabiished around

airports that are operated under a concession. Land around airports

may be used for future residential construction only if the noise [ever.

is below a given _hreshold or if acoustic insulation is employed

(10-53) Noise-none recommended Kmits have been made in the

following. (Tzthle 10"-6).
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Type of zone for which

Mean level L50 i_requent peaks 141 Rare peaks L0.1 th_se values are
r ec olllnle nd_d

Night Day Night Day Night Day

35 45 45 50 55 55 Rest zone

45 55 55 65 65 70 Quiet residentialzone

45 60 55 70 65 75 Mixed zone

50 60 00 70 65 65 Conlmerclal zone

55 65 60 75 70 80 industrialzone

60 70 70 80 80 90 Thoroughfares _=

Table i0-6. Recomrnended outdoor noise exposure
llmits (immisslon standards) in dBA •

Source: (I0-54)

ColTln_ents

In new areas yet to be built, it is recommended to apply noise

standards reduced by up to 10 dBA from the above mentioned values.

Zurich Airport

Noise limit excesses during daytime and night-time in the

Zurich airport in November 1975 are tabulated below. (10-60}

these represent the results of tile sound level measurements of the

permannnti_,- installed noise monitoring system at Zurich Airport

showing the excesses when taking-off. The limits in dBA are as

follows:

- _:: These immission standards for thoroughfares have been replaced hy tile
standards set for aa_ionat roads
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Measuring points 1 2 3 4 5 t, 7 8 9

Daytime 100 95 100 90 90 105 100 100 100

Night 95 86 86

Based on the measurement results, it is evident that single flights have

exceeded the limits. Swissair has built sound-damping devices at

Zurich Airport for tilerunLlp of DC-8, DC-9, and B-747 aircraft

(10-56)

Road Traffic

Road traffic ls generally singled out as the principal source

of noise. Roulin states (i0-54) that despite all efforts tilesproblem

could not be solved because of an enormous increase in the number of

motor vehicles on tileroad during the last two decades. Federal autllorities

aim at atLacklng the problem fronl two aspects: reducing noise at the source

and establishing a /nore effective control over motor traffic in general.

The latter program encon_passes taking n_easurements along tile follies

and a better control over noise-polluted zones (e.g. re-organizlng tile

traffic pattern, bypassing residential areas, restricting traffic during

certain haurs, lowering the speed limit in certain localities, etc.)

The actually valid emission standards, registration and

testing rules were issued in 1969. The restrictions on night and Sunday

trucking ten, sin in force.

:'The Swiss regulations are sometimes viewed as models for

international standards. Since 1967, air types of vehicles in Switzerland

must undergo a standard noise test. The test is carried out on level ground

hot covered by nolse-absorbing materials as grass or snow. Measurement

iS made of noise fron_ a stationary vehicle. Microphones are placed at a

distance of 7 m on each side of the vehicle and at a height of l.g m above

ground. No objects that could influence the noise measurement are allowed

within a radius of 20 m from the microphones and no large objects are allowed

within 50 m.

_,' This is a noise limit on existing products.
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'[_he[tttLlrOprogratu u£ noise reduction aL the source eavisages

a aew set of stricLel" rules for nlotor vehicles and an inlposiLion of actua[

deadlines. On Nuvelnber 20, 1974, a report Lo this effect was puL before the

Parliament (Rapport du Consei[ federal a ['Assemhiee federale sur [es

gaz d'echappcnlent el [e bruit des vehicules a moteur - Report o£ the Federal

Council to Lhe Parliament on Exhatlst Gases and Motor Vehicle Noise). The

table below 10-7 summarizes the highlights of this new program:

_::Exlstin}_ and Proposed Lhnit Values for Motor Vehicle Noise (now vehicles)

Limit in dBA

Exls Ling Proposed for

...... Type of Vehicle since 1969 January I. 1977

I. Motorhikes 70 68

2. Jk_otorcycles wiLh a cylinder capacity
of up to 50 ctt. cm. 73 71

3. Motorcyctes o£50 to 200 cu. crn. 82 78

Motorcycles above Z00 cu. cm. 82 82

4. Light automobiles with diesel engines 82 80

or engines above 50 hp 82 80

Other ii_ht autolr_ohiles 78 77

5. Heavy motor vehicles, tractors, etc.
with engines above 240 hp 87 85

othertypes 85 83

Treble I0-7. '::Existingand Proposed Limit Values
for Motor Vehicle Noise (new vehicles)

Source: (10-54)

This material pertains to emissions llmits on new products.
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It is planned [o rt_duce by 6 to l0 elBA tilenoise level of all

existing motor vohicLos in 1982 in relation Lo Lhe Levels acLualiy valid,

As a goneral rule Lhe vehicle noise is moasured under per-

forn_ance conditions corresponding Lo the maximum engine power (or at

full throttle).

Actually, however (until the enforcement of the levels proposed

for January I, 1977) light vehicles whose idle weight to maximum horsepower

raLio does not exceed l0 kg/hp and motorcycles with a cylinder capacity

above 200 cu. cm, are measured under performance conditions corres-

ponding to 3/4 of the maximum engine power,

There are no legally" binding regulations concerning noise level

requirements at the driver's ear. (10-61)

Concerning a|i other additional control measures Roulin (10-54)

p. II) enumerates a numbQr of steps to be taken in the near fut_re, following

the recon_m,-_ndatlons of the Federal Expert: Con_mlssion set up by the Federal

Office of f-Iighways and Rivers. Their findings have been incorporated in

Lhe final report published in March 1974 ander the Lille "Protection Against

Harmful E_ffects Along the National Traffic Routes" [Protection centre los

attelntes nuisihles en hordure des routes nationales). Guidelines in this

report speclfy a number of administrative, legal technical measures for noise

abatement along the main highways, {I0-62)

In thi_ decrement the following new immissioa standards for

noise ia residential areas near highways are proposed. (Table I0-8).
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Timeperiod Noise - Limit (dB(A))

Acceptable Desirable

L50 LI L50 Li

Day (06.00- 60 70 50 60

ZZ.00)

Night 50 60 40 50

. (ZZ.00 - 06.0))

Table I0-8. Proposed lift,its for residenti_
_re_s near highways.

Source: (10-6Z)

Depending on the situation, the noise imn%issions can

either be meas,_red or predicted, based on an analytica[-empiricai

n%ode[. Tbe crltoria arc in the form o£ recomlnendatlons rather than an

ordinance, but }:ave also been applied as criteria in [egal disputes, as

well as such decisions as erection of barriers, zoning, financial com-

pensations, etc.

As a first practical result of the above mentioned report

roadside barriers have been erected along many roads (predominantly

along the autobahns). Alternatively) as a result of noise prognosis, the

zoning plans of certain conamunities have been formulated so that noise-

sensitive areas do not lie near the autobahns. Other possibilities sometimes

employed are speed limits (for example 80-100 instead of 130 krn/h) and,

as a last resort, special noise-isolatlng building and window constructions.
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ConsLruction Silos

With a view to stimulating federal action, the Federal Depart-

meat of the Interior has set up an Expert Commission at the end of 1972 to

study the possibilities of controlling noise in bultding industries and to

come up with a draft for an ordinance by the end of 1976.

All existing construction machines have been ranked by

categories. One category comprises a plant required to undergoa type

of approval, The equipment in a second category is also exernpt from

such approval and while a plant in yet a third category is also exempt;

its operation n_ust be specially authorized,

Relying on experience gained in tilecantons of Aargau and

Zurich, the Working Party has adopted the idea of using two relative noise

limits. Each time a machine emitting noise in excess of these values is

operated, a special permit is required. In a subsequent phase, it is planned

to change over to a combination of relative and absolute ilmlts, A machine

entitling noise in excess of the absolute limit will be excluded from the

market.

in addition to the determination of emission limits, other

technical and organizational provisions have been proposed to protect

people living around the construction sites.

10.10.2 Provincial and Local Legal Framework

As mentioned above, so far there are no mandatory legal

provisions at the Federal level for limiting noise at construction sites.

Certain cantons and/or municipalities have enacted their own ordinances

for limiting noise from plants and equipment operating at constrt_ction

sites. In addition to the existing ordinances issued before 1971 for the

city of Bern and the canton of Zurich, the canton of Aargau enacted a

lO-gl



similar ordinance on November Z0, 197Z. (10-53) The ordinances

of Aargau and Zt:rlch, instead of banning n, achinery that exceeds permissibte

noise revers, simply require that a permit nmst be issued each tlme these

nlachines are used. As a res_llt, contractors prefer to procure quieter

machines.

The existing "Verordnung Ocher Baulaerm (Order on

Construction Noise) of November 1969, passed in C nton Zurich is a strict

law that has been used to shut down many construction sites unti[ they can

meet the noise norms. The basic provlsioa of the taw is a lit:nit of 85 dB.A

(measured at 7 m from the source) for any piece of construction equipment,

with a tighter limit of 80 dBA for certain lighter equipl_ent of lesser

capacity.

There are thus far no mandatory limits on emissions for the

various types of industrial plants or machinery. The requireLnents are

fixed in each individual case in such a way as to prevent noise around the

installation from exceeding the immission standards put forward by the

]Federal Expert Commission. (I0-53)

In Switzerland various cantons and local communities are free

to enact _heir own noise regulations as long as they are not in conflict with

federal laws, With the exception of the largest titles, the regional

activity is limited to the cantonal level. As mentioned earlier, some of

the cantons have well-developed noise control departments and programs.

In addition, there exist noise co[nn%issions from major airports.
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I0.I0.3 Enforcement and Institutional Data

I0. I0.3.1 Enforcement

Enforcement of imrnission standards is still inadequate,

especially since the exlsting standards have no legal federal status. If

a complaint is made that. the reference noise level has been e×ceeded.

the authorities are required to look into the situatlon fro*_a the technical

and legal standpoints by using the immiss ion standarrl_ merely ,as

fundamental criterla. (I0-53)

No large-scale sociological studies concerning the impact

of noise wlthin buildings have beenperformed so far. However, the

Federal Institute of Technology at Zurich recently perforr_ned a modest

survey (questionnaire to approximately 800 apartment dwellers) concerning

noise within buildings.

Sound-isolation and impact-noise tests are performed

both under laboratory and field conditions. The latter are often

performed to resolve disputes between owner and tenants. These

_ests are of course less accurate than laboratory tests, Laboratory

tests in Switzerland are performed predominantly in the special sound-

rooms at the EMPA. These tests inchlde, typically: doors, walls,

floors, windows, and sound absorbing materials. Often, newly

developed sound-proofing materials are tested under contract with

private firms.

Verdun complains that insulation and soundproofing of

dwellings, offices and workshops is stillinadequate. Sound insulation

in Switzerland is not yet prescribed by law, although in 1970 the

Swiss Society of Engineers and Architects (Societe suisse des ingenieurs

et architeetes) issued a recommendation on this subject. The

recommendation was revised in 1974, but its adoption as a standard

is stillpending. (I0-53)
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10. 10.3. 2 institutional Data

On the national basis, the predominant governmental agencies

concerning the noise control are the Federal Environmental Protection

Agency, the Federal Air Office, the Road Traffic Division, the Federa[

Office for Industrle, Trade and Labor and theSUVA (Federal Institute

for IndustrialSafety). The Federal Instituteof Technology and the EMPA

(Federal Material Testing and Experimental Laboratories) have no executive

power but are very active as advisers to the GovernJnent. Ilighlyabridged,

the maln activitiesoi the various Swiss orsaniza£ions (10.Z4.16) are

summarized below:

Governmental A_encies and Institutes

Eidgenoessisches Amt fuer Umweltschutz (Federal Office of Environ-
mental Protection),5003 Bern, is an overall supervisory agency,
coordinates activities of other offices and agencies.

Eidgenoessisches Luftamt (Federal Air Office), 3003 Bern, is concerned

with noise problems of aircraft.

Eidgenoessische Polizeiabteilung (Federal Police Division, Road Traffic
Division),3003 Bern, is concerned with emission standards for motor
vehicles.

Bundesamt fuer Industrie, Gewerbe und A_'beit (Federal Office for

Industry, Trade and Iabor),3003 Bern, studies noise problems in
various industrial sites.

SUVA (Federal Institute for Industrial Safety), 6002 Luzern, has res-

ponsibility for occ_pationaI'safety, including hearing conservation.

Eidgenoessisches Amt fuer Szrassen- und Flussbau (Federal Office of
Highways and Rivers), 3003 Bern, studies noise on highways.

Eidgenoessische Materialpruefungs- und Vsrsuchsanstalt (EMPA, Fede-
ral Material Testing and Experimental Laboratories), 8600 Duebendorf,
does field studies and consulting in regard to noise control, room
acoustics, building acoustics, and vibration.
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Institut fuer Hygiene und Arbeitsphysiologie (Institute for Hygiene
and Industrial Physiology), Federal Institute of Technology (ETH),
Zurich, conducts research and field studies in the realm of psycho-
acoustics, sociological surveys, etc.

Zaermbekaempfungsstelle der _tadtpolizei Zurich (Oily Abatement
Office), studies noise problems in Zurich, issues regulations.

Private 0rganisutions

Sehweizerische Liga gegen den Laerm (SLGL), 8700 Kuesnacht, (League
for Noise Abatement)

Sehweizerische Gesellsehaft fuer.Akustik, 9001 Bern
(Swiss Acoustical Society)
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10, I I Fief!oral Republic of Germany

The l,'ederal Republic of Oermany is one of the leading

nations ia the field of noise control.

I0. II.I National Laws, Regulations, and Guidelines

The main laws and regulations are the following (I0-66):

1965 Baulaermgesetz (Construction Noise Control Act)

This Act was later replaced by parts of the Bundes-
Immissiunsschutzgcsetz{see the 1971 report},

1958 TA Laerm (Technische Anleitun_ -- Schutz gegen Laerm}
(Technical Noise Ordinance)

This ordinance sets noise level limits for industrial plants
and instaliatlons to achieve certain ambient noise levels

[n neighboring areas. (i0-67)

For industrial noise abatement in general, the Technical
Noise Ordinance of 1968 with its ambient noise Level limits

was confirmed by the Pollution Control Act of 1974 though
its range of application was increased.
In order to achieve an effective control of traffic noise,
a two-ended approach is used in the act: noise emission
limitation for vehicles and craft of all kinds, and noise

abatement requirements for the planning and construction
of roads and railways. These are discussed in the

respective chapters on road vehicles, etc. (I0-67)

1971 Fh_glaermgesetz (.Air Traffic Noise Control .Act}

Requirements of this Act are directed to tile operators of
aircraft and alrports to control noise0 It includes general
procedures /or assessing aircraft noise and sets the

framework for land use around approximately 40 commercial
airports and military airfields throughout West Germany.
In these so-called "laermschutz-bereich_" (noise protected
land tase zones) a compensation scheme and a namber of
building regulations became effective. (I0-67)
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1974 Bundes-frnrnissions_chut_gesetz (Federal Pollution

Control Act)

This Act covers air and noise pollution, vibration, heat
radiation and other enviromnental hazards. By authority of
this Act. nuise limits can be fixed by regulations for a

variety of plants and installations (industr;.al and non-
industrial), and for products, e.g. machinery and vehicles.
Regulations are already in force for construction machinery.
road vehicles, and aircraft, if public roads and railways
are planned, the planning authorities have to consider
an'tbient noise level limits in adjacent areas, rn case
limits are exceeded, owners of adjacent dwellings have
to receive col31pensation for noise instllation of their

buildings. 110-67)
Tile Bundes-lnm_issionsschutzgesetz is the most important
environmental piece of legislation in the FRG. Its main
purpose is to create uniform legal conditions throughout
the country, to set standards for environmental protection.
and to legislate important sectors of life which hitherto
have not been regulated. Not all of tbe various standards
and limits required by the law have been worked out tbus
far. The law. however, demands that tbosegaps be filled

within the near future. (t0-66)

1975 .Arbeitssaettenverordnung {Working Premises
Regulation I

Up till May 1976 the maximm'n expostare limit at working
places was 90 dBA. In 1975 the above regulation was
passed to become effective in May 1976. The maximum
exposure limit was decreased to 85 dBA for workshops
and factories. Tile limits of 70 and 55 dBA are to be

observed for offices and for professional rooms requiring

mainl_, mental work,
West Germany recognizes the WHO criteria and definitions
regarding adverse effects of noise on human health.
whicb are not restricted to hearing toss atone but include
other health effects of noise, also of tower level noise,

sucta as commutaieation interference, sleep deprivation,
fatigue and stress and influence on performance and
work efficiency. (10-67)
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Beside_ tbu regLdation_ of the govarnFnent thur_ aru

a nunlber of standards, related to all aspcct_ of noise.

They are e_tabliMled by 13mltsche_ inst[tut fur Normung
(DIN), Although the recommendations of DIN (German

Standards Institution) are not legally binding, they

nevertheless command much authority. DIN is therefore

similar toANSI in tile U.S. There is another organization,

the Verein Deut:;cher ingenieure (VDI}, which establishes

some sm't of technical guidelines, c_led VDI-Richtlinien.

A number of Richlinien of this organization (Society of

German Engineers) are also concerned with noise. They,

too, are m,t legally binding (10. 66, p 3) by themselves

bat VDI _(159 Part 1 and Part Z are introduced part[arty

or in total by special regulations to be used in official

noise rating proeedares.

10. 11. 1. 1 Occupational Noise

Since 1970 the upper level for occupational noise permitted

without using earplugs, helmets, utc. has been set at 90 dBA. It is

assumed that there is no hearing io_s hetowth[_ average value, for !

a working week _f 40 hours, and over a period of ten years. Above i

85 dBA personal noise protection measures have to be _upplied by the

company. Sections of high noise level within a plant shad bear Mgns

urging the peopia to take personal noise protection measures. Use

of sucb auditory protection is mandatory above 90 dBA. Before being

allowed to work under noisy conditions people are required to get a

bearing test. After the first year of work m_der noisy conditiQns,

and every third year thereafter, they have to be retested and, i£

necessary, they have to he transferred to tess noi6y jobs and/or to

get treatment by an otoiaryngologi_t. For working in a very noisy

environrnent (with ,ear plugs etc.) workers get a financial compensation

for this convenience, This additional expense is a strong incentive

for indus{ry to develop and use machinery which is tess noisy.

(i0-66, p I0-II)
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So far no [cgai definition of the upper limit of perrnttled

permanent threshold shift (PTS) exists, llowever, it is customary

[or otolaryngologtsts, as well as for tile labor unions, to use a 40 dB-

down value in the audiogram at 3 Kllz as the critical value for determining

a serious impairment of hearing. This frequency has been chosen

because it is more relevant for the intelligibility of language than the

4 KHz which usually gives the maximal overall loss, Impairment

of hearing is the most common occupational dlseases in the country.

About Z/3 of all such losses occur in the steel industry. There is a

rising tendency in the number of new legal cases involving occupational

hearing losses. (10-66, p ii)

In May 1976 the Arbeitsstaettenverordnung, a new federal

regulation for working conditions (Working Pren:Lises Regulation) will

go into effect. The upper noise level tolerated thereafter will be 85 dBA

for manual labor, 70 dBA for typical office work,, and 55 dBA for

creative and predominantly intellectual jobs. The noise level in

general, has to be as tow as permitted by the type of business, and

by the technology available. There have to be special rooms for

recovery from normal working conditions with a noise level of less

than 55 dBA. This regulation is mainly applicable to new facilities;

exemptions can be made for existing factories, if warranted.

(I0-66, p l`l)

The measurement of noise in occupational settings

follows the procedures given in VDI 2058, Section Z (German

Engineering Society Guideline No. 2058, Section g). This guideline

only deals with the damaging aspects of the noise to the hearing of

workers and uses the mean impulse sound iev6t (A-weighted).

In the near future the measurement method given in VDI Z05_/1 will

be drafted according'to procedures given m the (Jerman _tandard

45645. A draft version has recently been published entitled "Uniform
10-89



• ijMeasurement Method of Noise LeveLs for Noise Emisslons . This will he

the only measurenlcnt method for noise level in the FRG. One special aspect

of this method is that the halpulse correction is define([ as the difference of

the mean readings of a sound level meter set to to the dynamic characteristics

I and F (orS).

Audion_etric testing of noise exposed workers is done

by procedures also Laidout in VDI 2058/2. In Lhe meantime, some

new experiences }lave been published also as an amendment.

Mandatory rules for the employer concerning auditory

surveillance of the en'_ployees are laid clown in tile Unfaliverhuetungsverschrift

Laerm {UVV - Laerna), Accident Prevention Regulation Noise and the

Arbeitslaermschutzrichtlinie (Working place noise regulation} issued
r

by the Federal Minister for Labor and Social Affairs,

Specifications for personal hearing protectors are given

in the VDI Guideline 2560.

Inspection and control of these regulations is the respon-

sibility of trade inspectors and of technical control officers of the

accident insurance carriers.

I0.1 i.I.Z ]_missions Liznits-existin- products

/Existingmachinery and vehicles are discussed in

Chapter 10.11. 1,5. (P- i0-9_)

10.11.1.3 Emissions tin, its-new products

The VDI Report No. Z39, 1975, on designing and

construction of low-noise machinery, reflects the awareness of tile

manufacturers to comply with the efforts to reduce noise in

industrial enterprises and at construction sites. Machinery i_

identified and described in detail. Its decibel output is given and

-" possible damping devices are discussed. (10-68) (See also Chapter 10. Ii. 1,5)
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10. 11. 1.4 Zoning Approaches

Aircraft Noise

There are twelve international civil airports, about 250

general aviation airports, and 115 military airports in tbe FRG. In

order to protect the public against the effects of jet-alrcraft noise,

the Gesetz zumSchutz gegen Fiuglaerm (Air Traffic Noise Control

Act) has been enacted in April 1971. As a result, two zones of noise

around jet airports (civil as well as military ones) have been specified.

In zone I the Leq is higher than 75 dBA, while in zone 2 the noise

level is between 75 dBA and 67 dBA. Noise at night is judged more

serious than during the day'. The zones are being calculated using

complex procedures which include, among other factors, the types

of aircraft nslng the airport and tile routes. Tlle zoning is based

upon the estimated traffic result in 1981. There are several

regulations as to these zones: no homes or apartment buildings can

be built in zone 1. PeopLe who already live there can get up to 100 DM

per m Z (approximately 3.5 $/sq, ft) of their home for measures to

protect them against noise (improved windows) doors, etc.). In

zone 2 all newly constructed buildings have to be speclaily modified

to protect against noiee, No hospitals, schools, homes for the

elderly, or the like are allowed to be built there. So far about half

of the jet airports have officially been assigned noise zones of this

nature, All international airports in the country have to operate a

permanent measuring system to n':onitor aircraft noise. There

are no cheap night fares. On the contrary, the airports have a

partial curfew, generally between 10 or 11 p.m. and 6 a.m.

.I_Morcen'ient of these regulations is strict , (10-06, p 5) Zoning

applies also to military airfields and the regulations are consistent

2 with those for commercial airports.
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The method for calculating tile noise level at a specific

location is basically given in Ihe act itself and laid down in detail in

a direction issued by tile responsible federal ministries. For each

airport/airfield affected by the act, the air traffic noise protection

area is established in a federal regulation in order to ensure uniformity

of criteria and procedure. In this regulation the exact geographic

llmits of the noise zones are unambiguously given by coordinates and

by maps using scales of 1:5000 and 1;50,000 respectively. {10-57,

p. 5) In Figure 10.i, a reduced copy of the 1:50,000-map of tile

noise protection area of Dusseldorf is shown as an example.

(10-67, p,7)

Commttnity Noise

Details related to community noise in FRG are

incorporated in a vast number of regulations of the states as well

as of the indlviduai communities. Furthermore, there are many

guidelines and orders concerned with smaller sectors of community

noise, but distributed over a variety of legal areas (working

conditions; licensing of factories, vehicles, etc.; zoning resorts,

parks, etc,). Most of this is currently being unified and much

research is going on to establish feasible standards and limitations

for emitted as wel_ as for intruding noise.

Some of the noise limits usually recommended by

West German authorities are shown in the following Table (10-7).
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Figure legend:

Air traffic noise protection area around the in_ernatioza

airport D_sseldcrf

The line around the inner zone I is %he iso-line at

75 dBA (i.e., ti_e line connecting points _itb equal

Zeq values, a_ 75 dBA - only air traffi_ noise _akeo
into account); _hs line arou_d_tbe ouber zone 2 is the

Iso-line at 67 dBA.

Grid line distance: 2 kilometers

Figure 10-1
Dusseldorf Noise Zones
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Recomlr_ended Noise Limits in dBA

Daytime Night=tlme

TTpe of Area 6 a.ln. - i0 p.m. I0 p.m. - 6 a.m.

Resorts, hospitals, etc. 45 35

Residential area (suburban) 50 35

Mixed residential area 60 45

(bssiness+residential) 60 45

Industrial area 70 70

Table 10-9

West German Noise .Zone Guidlines

Source: (I0-66)

For comparieon, the noise level limits

estabilshed by the TA Laerm Ordinance (10-670 p, 5) of 1968

given in Ta-b_ I0-10,

A2nbient noise level limits in dB)

Zone ._Daytime 'I_ght - time

6 a.m. - q0 p.m. q0 p.m. -6a.m

Industrial 70 70

P2edominantly oo_mer cial(indu.,trial) 65 90

_ixod (re sid ential/o ommercial) 60 t_5

_eddminantly residential 55 _$0

?_zely _eslae_.tlal 50 )5

_ospitul and uanatorial 45 )5
r

Table 10-10

West German 1968 Planning Noise Zonal Lin'dts
Source: (10-67)
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All valutes are ratine levels, consisting of fileenergy-equivalent sound pressure

l_V-cts IL_-'I--ov,,r a cert,,hlperlod of time and corrections for impulses and tones.

A great number of cities made thorough investigations

as to levels and distribution of noise within their community. They

serve as a basis for zoning purposes and city planning in general.

Furthern'tore, in a few cities large and long-Lime research programs

are under way to correlate the noise leve I actually measured wlth

community response. Representative sections of the cities (inner

city, industrial areas, suburban residential areas, etc. ) are being

scrutinized and analyzed separately.' (10-66)

Industrial Noise Effects on Community

Since 1968 TA Laerm (Technische Anleltung zum

Schutz gegen Laerm), a federal ordinance requiring the protection

of the community against specified types of externa[ industrial noise

has been in effect, fn order to achieve this goal, defined types of

new plants and other industrial facilities have to meet certain

requirements• This is also true for older outfits as well. The

impact of their noise pollution on the neighboring area has to be

established prior to the operating permit. Most important is that

this legislation has to be used for city planning purposes. The

impact of noise on people is determined by a defined measurement

procedure, called Takt-Maximal-Verfahren. The method compensates

for pulses and other changes of level. The principle is to use time

intervals of 5 sec or less and to compute a mean noise level using only

the peak values within each time interval. Corrections for pure

tones are also included. The requirements for industrial noise

abatement are being updated according to tilechanging technology.

Industry can get tax credits for measures to reduce noise. (I0-66,

p 9).
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10,11. 1,5 Other National Measures ia the Legal Framework

Cunstruction Noise

in 1965 the Baulaermgesctz {Construction Noise Control

Act) which was partially amended in March 19%1 went into effect. It

inciudes regulations for tim _t_lission of noise by construction machinery

during operation, For each of the major types of machines (bulldozers,

cranes, compressors, ctc,) tipper linaits of noise levels are proscribed.

These values }lave been deterll'dned by authorized experts as technically

feasible. There arc standardized procedures to determine the noise

err|ission of these machines under semi-freefield conditions, Since

the manufacturers want to sell their products, their various types of

znachines gel such a standardized noise Lest. Those machines fulfilling

the required operating conditions will be included in a list which is

being published and updated periodically. Furthermore, machines

which are 5 dBA or more below the limit can be labeled "fulfills

superior noise protection standards". This is also being published

and it is a strong incentive for the matlufacturcrs because it gives

an advantage on the naarket. It also enables conlt_unities, or other

authorities, to demand in their construction contracts that only

rnachines with such a superior noise insulation are allowed to be

used. Every five years tim technically feasible Level of noise

abatement shall be determined and, if necessary, new upper Levels

will be ordered. For buildings in the neighborhood of construction

the normal vaiues of permitted noise at the outside arc valid, llow-

ever, a higher noise level can be tolerated for specified shorter

perlods of time. Night-tinge is judged differeat from daytime.

(10-66)
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Construe Lion i_laell[hery

By the N_deral lJoilution ConLrot.Act of [974, previously

iS_tlcd noise el]31ssion ]iIlliLS for collsLrtlcLion equipment we!re confirJ/_,d

and h_ its context supl+lcrnentcd by additional limits. An inq+ortant

ta_k b_-fore fixing these [in,its was tho developn_ent of a _en(,rat proced_Lre

to measure noise emission fron+ the different typos c+f maclfincry, Tla:

r_stlItil_ procedure can be recommended for yielding t_xact noise

emission value_, for its economic and general applicability, and by

being approved in more than 5 years _:se. In a total of ten regulations,

so far, li)'nits were fixed for excavators, wheut=l.ypc and crawler-

mounted loaders, coiicrett_ n_ixcrs, concrete pumps, crawler t)actors,

compressors, and building cranes, l_ased on thorough studies of the

state of technology and possibilities of improved noise reduction, it

was not only possible to fix lilnlts for tile present generation of

equipn',_nt bttt also to set tower limiLs which will replace the present

values afLer several years of "lead tinge". This approach seems to

be a way which can be much more generally used to urge technical

developt'nent to proceed toward less noisy designs or techniques,

l_ositive influence in the same direction, effective in a conu_etitive

market situation, is exerted on the manufactuers of equipment by

introducing in these regulations the designation of a specially

earmarked class of equipment to which each model belongs as

soon as its noise emission value is at least 5 dBA lower than the

limiting value. This concept is similar in its effect to labelling.

It requires less administrative action, and, presumably, has an

even better cost efficiency. (i0-66)
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Noise inside Buildings

Depending on the location of the source of the noise,

wu have two different problems. ];'ornoise originating inside the

building, there are no nationwide regu[atlons up to this date. Never-

theless, there are a series of recon_mundations by both DIN and

VDI dealing with noise from the heating system, home appliances,

elevators, air conditioning, and the like. Most important for the

insulation agalnst nuise inside the building is DIN 4109. In some of

Lho states, one or several of Lhese recot'nn_endations have been

incorporated in taws related to noise. Ilospitals, schools, etc.

usually get improved sound insulation during construction. For

noise coming from the outside of the building, no nationwide

regulations e×ist so far, but there are DIN and VDI recommendations

as to the sound insulation of the outer w_lls of buildings and of their

windows° (10-00} In urban residential constrtlction thus far,

only Munich and West Berlin have a program to promote the installation

of sound attenuating windows. A similar program is about to be

developed in Bremen andbeverkusen on the Rhine. (I0-69, p 3)

Noise from Home Appllances and Lawn Care Equipment

No national limils for the noise emitted by" home

appliances and lawn-mowers have been set. Since the countries of

the EEG currently are working to establish unlforn_ noise limits

for these types of machinery, no purely national effort is likely in

this area, The EEC countries aspire that all models of these

machines are tested in a standardized way, and that information

about the noise level emitted has to be included in the owner's

manual, similar to the information about the power consumption.

Guidelines as to upper noise levels are also being discussed.
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On a private basis there is a federally subsidized consumer organization

(Stiftung WarentesL) conch/cling tests of the noise emitted by home

appliances. For lawn mowers and similar equipment, federal regulations

are currently being worked out. So far there is only a variety of state

and local regu[ations usua|ly calling for curfews at night, around noon,

and on Sundays. (10-66, p 9-I0)

Railroads

Noise from rai|roads is being attacked in various ways.

First. work is going or, to design cars and engines which do not produce

much noise. Besides this, there is a trend to prefer concrete bridges

to steel bridges, and there is a nationwide program to polish the rails

of the main connections to the tune of 5000 km year (approx. 3100 nfi|es/

year), in order to get rid of the micro-ripples. The latter procedure

reduces noise emission by an average of 5 dBA. The rail segments

of the main connections have aiready been welded together in order to

reduce noise and vibration. (I0-66. p 7)

Motorboats

[n inany recreational areas throughout the country

noise-related motorboat curfews have been enacted. Restrictions

between types el boats, time and areas of usage, and the an-lifted

noise level. On th_ lakes of Berlin there is a night-time ban of

motorboat activities throughout the year, pills a partial curfew

in summertime during every other weekend. (10-66, p 7)
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Road Traffic

As in many other European countries, traffic noise

is the most comnlon and the most widely distributed source of noise

in tile FRG. In order to get a 15ol(1o1 tile problem. 18 cities have

so tar worked out tile distribution of noise withhl their municipality.

in tile form of more or less conlplete noise mappings. Tills has

been done on a purely voIuntary basis. The maps usually indicate

the various levels o[ noise, using a bandwidth of 4 to 5 dBA. llowever,

procedures for tile tachnicalities }lave not yet been standardlzed.

The purpose of these noise maps is to stlJ)ply data for city planning,

(10-66, p 6)

With respect to noise emission from vehicles, tl_e

Federal Republic issued limits in a national regulation as early as

1953 which have been successively tightened several times since.

In 1970 the European Communitles issued a directive containing

noise emission limits for four-wheeled vehicles, whereas mopeds

and naotorcycies are still covered in a national regtllation. In both

cases, laowever, it is the intention of aft EEC member states to

harmonize future regulations within tile European Comnaunities,

at tl_e same time reduclng the limits as far as possible. The Federal

Pollution Control Act authorizes the federal government to transfer

international obligations of this kind into the national body of laws

and regulations. (I0-66, p 9)

Since 1966 all new types o£ motor vehicles have to

be tested by licensed instltutioas as 1o their noise emission and they

have to meet certain noise specifications, There are many technical

details /or these measurements, and different upper limits, depending

upon the type o£ the vehicle. The maximal values are between 70 dBA

and 92 dBA. Technical details are similar to the ones oflSO R 362.

10-100



Inn few localities, screening walls, tunnels, or the

like have been constructed to protect the area around it against

traffic noise. Communities are entitled to, and do, prohibit truck

and motorcycle traffic in certain areas during specified night-time

hours. (10-66, p 6 h 71

West German spas and resorts lately bays been busy

with developing their own noise abatement programs aiming above

all at limiting the W_oLor vehicle traffic noise . (10-6% p 3)

Noise abatement requirements in planning and

construction of traffic roadways include three stages: 1) careful

piannlng and routing with respect to noise sensitive areas; Z)

2) nolse-minlmlzing design and construction of the road or railway

according to the latest state of technology, but with a cost efficiency

clause and; 3) compensation for noise insulation of hospitals,

schools, office buildings, dwelllags, and other noise sensitive

buildings if the first two stages do not lead to sufficiently low

ambient noise levels. These regulations by the Pollution Control

Act are supported and specified by an amendment of 197.t to tile

Federal Highway Act which requires the road design department

to vouch for the necessary noise abatement configurations of road

layout and screening in the application procedure. (10-67, p 9)

The Federal Government of West Germany intends

to make regulations for traffic noise in some way similar to those

in relation to aircraft noise. The noise level along streets and

bighways yet to be constructed witt be calculated based upon the

estimated traffic result. If the value calculated in that. way turns

out to be higher than this upper limit, m_asures have to be taken

to protect the tenants against intruding traffic noise, A limited

compensation for such expenses shall be awarded. This is for
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buildings already in existence. New buildings have to be adequately

protected against noise from the begimling. In addition to this,

an upper limit for permitted traffic noise wilt be set • (10-66,

p. 6-7)

In road traffic nulse abatement, a number of studies

tlave been made investigating tile cost dependence on the values of

noise limits, both for noise el-nissionfrom vehicles and for an'*bient

noise levels near roads. These two aspects are covered together in

a 1974 study inltiP_tedby the European Communlties and performed

by the different German universities and institutions. Very extensive

investigations }lave also been made by the Federal Government.

Table 10-11 shows approximate results as of 1974, estimating the

totalcosts ofnoisereduction, e,g.. by screens, watts, sound

insulation, windows, inconnection with construction.of new roads

at[ over the Federal Republic in the 15-year-period from 1971 to

£985.

Table 10-II

.z_tin_._ o£ noibe abatement costs in road design and construction in

_he Federal Republic of Germany from 1971 to 1985.

Ambient noise level limit Total cost estimate

(in dBA) (in million DNf)

75 600

70 Z,600

65 7,000

60 ZO,O00
55 .51,000

Source: (10-07/ll-IZ)
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Questionnaires on noise exposure, distributed among the

population in GFR, were processed as results were publlshed in

several independent studies; e.g. in Pressemitteihm_en des Wickert-

Institutes (25 July 197Z), under the title "60 Prozent wohnen zu

taut" (60 percent of population ar_e exposed to excessive noise); or

in the study by J. Mantel: Reaktion dcr Oeffent:lichkelt im in- and

Anstand auf den Laerm (Public Reaction to Noise in FRG and

abroad}, in|qacnpf dem Laerm, No. 22, 1975. Similar studies

have also been made in Switzerland (see chapter on Switzerland).

Aircraft Noise

Test-r_ns of jet-engines can only be made in specallly

protected areas or buildings at the airports. No test-runs are allowed

during night-time curfew hours. Specail low-noise take-off and

landing procedures are being tested at the Frankfurt airport (low

drag-low power procedure according to Lufthansa}. Furthermore,

the Frankfurt Airport Authority arranged for a contest in environ-

mental protection. As a result, Z.5 million Marks (approx. over

a million $) have been paid to alrtlnes for following this low-noise

landing procedure and for flying low-noise aircraft over a

of one year. Low-noise planes have been developed (VFW 614

and AirbusA 300B). There are no noise-related llmits to helicopter

flights over cities. No commercial supersonic flights are allowed

in or across this coantry. There are plans for a partial curfew

for light general aviation aircraft. Take-off and landing shall be

unrestricted only in the morning and in the afternnon. Around

noon and at night it shall he predominantly prohibited. (i0-66,

p 6) Retrofit programs for existing aircraft with the objective

of adhering to the ICAO limits are presently under discussion

though no concrete proposals are available. (10-69, p 6)
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Gom])ensations

Compensation for sound insulation of bouses according

to the Air Traffic Noise Control Act is paid in proportion to the size

of the rooms to be protected (upper limit; DM 100,00 per square

lneter). It is difficult to estimate total costs incurred by the

implementation of the Act before noise protection areas for most

of the airports/airfields have been deteri'nined and issued, as the

nuonber of houses lying it, the 75-dBA-zone is very different from

case to case. (10-67, p 11)

Incentives

Iacentives for reducing noise around airports have

thus far been inadequate. The only exception seems to be the

Frankfurt/Maln airport. Since 1974 the airport has had a special

award system for Iow-nolse aircraft. Details are availabie in the

VDI-Nachrichten, No. 36, 1975, under the title "Praemiensystem

fuer urnweltfrenndliche Fiugzenge" (Awards for Low-Noise Aircraft).

10. II.Z provincial and Local _eRal Framework

A con%plete list of noise control regulations issued by

various West German industrial enterprises is available. (10-70, p 4)

Also, some German"lacnder" have issued their own noise abatement

legislation. Land Nordrhein-Westfaiien enacted legislation on

March 18, 1975 (10-71), pursuant to which all noise-generating

activities are prohibited between 10 p.m. and 6 a.m.
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i0. l 1..3 FSnforcement and Institutional Data

10. 11.3. 1 Enforcement

Overview

Enforcement of some of the regulations is troublesome

because no methods for adequately and cheaply measuring the noise

on tile spot are available so far. Work is going on to develop such

procedures, The federal regulations can be sharpened by state and

local orders according to special needs.

There have been two icnportant developments within

the last two years. One was the Bundes-Immissionsschutzgesetz.

Many of its requirements have /lot yet been fulfilled, but the efforts

are continuing as demanded by the law. The other is the creation

of the Umweitbundesamt, enabling the Federal Government to attack

environmental problems in a more systematical and efficient way.

The outlook for 1976 calls for more progress along these tines.

In order to achieve uniform punishment of offenders throughout the

country, coma'ton types of violations are currently being defined

and a catalog of corresponding fines is being specified similar to

the one for traffic violations. (10-66, p 13)

Noise abatement policy implementation in Germ0.ny

has reached different levels in different fields. Most staccessful

results have been obtained so far in industrial and construction

noise abatement. Especially, the Technical Noise Ordinance

("TA Laerm") has provided the trade-board official with a very

effective toot to protect the resident population against noise

on'fitted from factories and trade. (10-67, p 10)
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Oovernnlont OI-_al|!zation and Funding

In 197.t the Federal Government created tile Umwoltbtmd-

esanlt (Federal Environmental Agency) located ill Berlin. It is an

independent agency subordinated to Lhe 13undesministeritml des Innern

(Dept. of the Interior). The main tasks o£ the Umweitbundcsanlt (UI3A)

are to provide the Federal GovernmollL with scientific advice, tf_

organize research related to environmental problems, and to operate

a central environmental documentation system. Tile UBA titus Ires

no executive function.

Its final organization is not yet completed, although it

is approaching the _tage of no more reshttffie. Currently about four

hundred people are working for the agency, most of which have a

scientific education. Environmental problems of various kinds are

intricately interrelated, and thas members of all major branches

of science are contributing their knowledge and skills.

Responsibility for all aspects of noise and vibration

resides in the I.aermhereich (Division of Noise Abatement and Control).

It is one of the divisions within the Fachbereich Immissionsschutz

(Department of immi_sion Control) and the plan calls for about thirty

colleagues, again, about half of them with scientific background,

The unique nature of noise as a technical as wett as a psycho-

physiological phenomenon necessitates an otherwise unusual

cooperation between the various branches of engineering and a

',vide spectrum of biological sciences. As a predominantly

scientifically oriented agency, the Umweitbundesamt is not

responsible for the strategies to flight pollution, These are

political decisions which are being made by the Federal Govern-

ment. Of course, the information required and the various

options are being worked out by the UBA.
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A_ far a_ noise is concerned the 13undcslacnder (Slate_)

are primarily responsible, but only i£ th_ Federal Government does

not act by itself. Normally a federal law. concerned with noise

poliutiol'_ and its _ffects, creates only a framework. Details (e.g.

upper limits of noise levels) are then worked out and enacted later.

usually in the form of Durchfuhrungsvorschrlftcn (orders), These

specific regulations of the Federal Government can often be adapted

to changing conditions without altering tile law itself. Because of

this, some taws have been enacted, but not all of their specific

regulations have been put into practice. Some of tile latter are

currently being subjected to review. (10-66, p 2) .

Noise is, of course, not the major environn'lental

health problem in Germany. Nevertheless, it is the major source

o1 annoyance, and polls revealed that about half.of the. population

is affected. According to a recent survey a total of approximately

11.4 billion DM (_.bout 4.4 billion US $) has been spent for environ-

mental protection from 1970 through 1974 by industry and the

Federal Government together, Expenditures for noise abatement

accounted for 4.3% of that amount. According to the same study

about 8.4% out of an expected total o£ 17.3 billion Marks wilt be

spent for noise abatement from 1975 through 1979. (10-66, p 14)

In other words tile sum spent for noise would amount to about

i. 7 million DM, This figure is confirmed by other sources.

(10-72) According to a study of September 1975, prepared by

the Battelle Institute, the money invested by the German industry

for noise abatement in the years 1970 - 1974 amounted to a total

of DM 489,000,000. For tlae following 5-year period, 1975- 1979,

a substantial increase to DM 1,450,000,000 is anticlpated. The

relative proportion of noise abatement investments in the overall
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amount: invested by the industry for environmental protection is 4,3O/o

and 8.4% respectively. See Table 10-12.

5-year -period

1970-197_ 1975-1979

Total amount (in DH) lq s_70,000,000 17_300_ OC)Os000

Relative proportion of
this amount fort

_later pollution control 03.8 % 5L_.7 %

Gl,otu_.d water protection 9.0 % 2.9 %

Air l_ollution control 01.0 % 06.8 %

Waste removal 5.9 _" 7.2 %

_oise abater,_ent #.3 % 8.0 %

Total 100o0% 100.0%

Table I0-12. Investments for Environmental Protection in the

Federal Republic of Germany, 1970 - 1979.

Source: (I0-67, p I0-II)

Relationship to the Common Market

Another problem to be tackled in the standardization of

noise regulations within the IEC countries. It is the desire o_FRG

to help establish noise abatement standards which are uniform

throughout the Common Market states and which also represent

the best protection possible at a reasonable expense to the public.

This issot an easy task since the overall level of noise pollution,

the attitude of the people toward noise, and the measures already

taken, are different between the individual EC countries. {10-66,

p 15) 10-108



Institutional Information - National

The Bundusmlnisterium des Innorn (Dept. of the

interior) is in charge of environmental protection in general. Yet

responslbi[ity for noise abatement and control is not centralized

in ti_iscountry. Although the Urn'weithundesarnt, as an agency of

the Bundesministerium tles innern, carries the major portion of

the burden. ()thor Bundesn',inisterlen (Departments) are also active

in regulating noise in their jurisdiction: Bundesministerium fur

Arbeit und Sezlalordnung (Labor), Bundosministeriul'n fur Verkehr

(Traffic), Btmdesmlnisterium fur Raum_rdnung, Bauwesen und

Staedtebau (Housing and Urban Development), Bundesministerium

dor Verteidigung (Defense). There is no centralized coordinating

agency in the field of noise control. Research related to noise is

being organized and financed by all of the Departments mentioned,

plus the Bundesministerium fur Jugend, Fen'lille und Gesundheit

(Health), and the Bundesministerlum fur Forschung und Technologie

(Research and Development). (10-66, p IZ)

I0.II.3.2 Institutional Data (other than regulatory)

Besides the regulations of the government, there

are a great number of standards related to all aspects of noise.

They are established by Deutsches Institut fur Normung (DIN}.

Although the recommendations of DIN (German Standards institution)

are not legally binding, they nevertheless command much authority.

DIN is therefore similar to ANSI in the U.S. There is another

organization, the Verein Deutscher Ingenieure (VDI), which

establishes some sort of _echnlcal guidelines, called VDI-Richlinien.

A number of P.ichlinien of this organization (Society of German

Engineers) are also concerned with noise, They, too, are not
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Legally binding, (10-66, p 3) Then there is tile Techniscber

(Uherwachungsverein (TUV). This semi-official organization

(Technicallnspectorate) conducts tests of the safety and performance

of all kinds of appliances and machines up to Large industrial units.

(In most of the states the TUV is authorized to test the safety of all

motor vehicles every other year.) it also conducts research in tile

area of noise abatenaent. In general acoustics, there is the Detltsche

Arbeitsgeminschaft fur Akustik (DAGA), which is the equivalent

of the American Society of Acousticians in this country. (10-66,

p 12)

Beside_ these Large organizations there is, of course,

a vast array of minor ones. A list of addresses will be included in

the appendix. Representatives of the government are members of

the various international organizations and committees. There is

no Leading research center in the field for studying effects of noise

on man comparable to, say, the Kresge Hearing Research Institute

in tile U. S, A comparable institution to the Deafness Foundation

in tile U, S. does not exist on the national level in this country

(10-66. p 12)

Some Research Interests

The Lr (rating level) is generally used to describe the noise

Level o£ a certain locality because it is recognized that the number of the L eq

is often too Low to evaluate tile impact of noise on the population. Hence a

number of research projects have been iaieiated to eltacidate the irffluence of

pure-tone components of noise, of varying noise levels, and pulses as well

as other characteristics that may affect the reaction of the people. Ic_or

everyday practice itis difficult,however, to Had a solutionwhich isboth

simple and scientifically accurate enough. For the forthcoming traffic noise

regulation the procedure to be applied is not yet decided; our proposal is to
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evaluate the noise differently for three main time spans of the day:

there shall be 12 hours of day-time, 8 hours of night-time, and 4

hours of n_orning-evening time. The plans call for an Leq for each

of these Lime-bands and it shall be ordered that all three criteria be

heel. It is also intended to set an upper limit for the ratio of peak

values to the average value in order to be able to prohibit the highly

disturbing short bursts of high noise levels which do not raise the

.Leq sufficiently. An Ldn, as proposed in the U.S., is not if'*use

in Germany. (10-fi6, p 14-15) A proposed Lr, 24th, which differs

fron_t Ldn especially by tim nui'nber /or the night penalty, is included

with Um draft DIN 45645.

Another basic requirefnent is tl_eavailability of a

valid noise rating scheme which on the one hand, can be applied to

all different typos of noise (contimmus, intermittent, or it'r_pulslve

noise; "white" noise, or noise containing distinct frequencies, i°e.

tone con_ponents; sound as a carrier of unwanted informatlon etc.),

and which on the other hand sufficiently correlates witll the different

health and welfare effects caused by this noise in the public.

The F_dt_r,tl Gt3vernment initiated cot'*Ttprehenslve

programs of studies coordinated between medical, social, and

natural sciences, early in the 1970's and since then put special

en_phasis on carting on these and related investigations. A very

} substantial amount of R&D is also carried out under federal auspices

in studies of the state of (technical) art in noise suppression

technology and in the development of new technologies with

emphasis on noise reduction. During more than ten years of

intense e/forts, West Germany, perhaps motivated earlier and

more urgently than many other countries by its high population

density and its high degree of industrialization, has developed

successful concepts of noise abatement policies on a national basis,

especially in the fields of industrial noise, construction noise,

and airport noise. (10-66, p 4}
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i0.12 Netherlands

A steadily increasing concern for noise abatement is

witnessed in the Netherlands both at political and administrative levels.

This concern and awareness on the part of the Netherlands is expressed

in the recent legislative proposals to control noise problems.

10.12. 1 National Laws, Re_ulations!.and Guidelines

There are provisions aimed at noise abatement in a number

of Acts and Decrees. However, these provisions are usually secondary

compared to the main purpose of the regulations. At present the most

important provisions dealing with noise are found in the Nuisance Act

of 1952, the Industrial Safety Act 1934, Dangerous Instrument Act, Road

Traffic .Act and the Aviation Act of 1958 in addition to other regulations.

No legal provisions exist for constructlon noise, noise from appliances

in general, railway noise, or the prevention of noise problems in

plannlrzg procedures.

Recently two bills have been submitted to Parliament:

the Noise Abatement Bill 1975 and a bil[ to amend the Aviation Act.

10. lZ. 1. 1 Occupational

The Industrial Safety Act gives rules for industrial safety

and health in cases of harmful noise, the Act gives rules as to the

prevention or restriction, and to the time during which workers are

allowed to remain in a location associated with excessive noise.

Provisions in support of these rules are presently being

prepared for various industrial sectors. (10-75) In the industrial

Safety Decree for factories or workshops there is a regulatlon

concerning the wearing of ear plugs. (10-'75)
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In addition to t}icprovisions of the Industrial Safety Act,

_mLssion standards for certain categories of machines are made in the

interest of their risers under the Dangerous Instrument Act.

10.12. I. 2 Emission Limits -existing ,products

Motor Vehicle Noise. Railroad Noise

lmpiementary regulations to the Road Traffic Act have

bees issued. Namely, Road Traffic Regulations and Traffic Rules and

Signs Regulations contain provisions which aim at noise abatement.

In sections 66 and 80(a) of the Road Traffic Regulations,

it is stipulated that the exhaust systems of motor vehicles and rnopeds

must be fitted with a proper silencer and that they are sot allowed to

produce noise above a certain Level. This rnaxiinum level was

established by the Minister of Transport and Public Works on May 27,

1971 with conditions and means of measurement. The levels for vehicles

are in accordance with the Common Market Directive 70/157.

Railroad noise has, untii recent years, not r_ceived

much attention Ln the Netherlands. However, as new railroads are

being planned, and as urbanization and suburbanlzation result in b_lildings

belay closer to railroad tracks, railroad noise is a growing concern.

In 1973, a Road Traffic Noise Research Program was

started, to be followed in 1975 by a Railroad Noise Research Program.

i0, 12. 1.3 Em!ssion Limits-new products

Emission Limits for new products such as construction

equipment, domestic appliances and recreatlona[ vehicles will be set

under the Noise Abatement .Act.
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10. 17., 1.4 Zonin_ Approaches

The main development in Ihis area has been the intro-

duction of the Noise Abatement Bill (1975) which contains the legal

framework for noise zones around industrial estates, alongside roads

and other zones. The size of the noise zone will have to be such that

outside this zone the noise from 'the estate itself is not more than

50 dBA in the daytime or 40 dBA at night. For heavy industry' and

dense traffic arteries this results in noise zones being several hundred

meters in width. Within the zones, statutory limits will apply for the

permissible noise near dwellings and other noise-sensitive objects.

When developing new housing areas within such zones or when developing

new industrial sites or roads, the Bill requires an acoustical inves-

tigation and proof that the limits will be respected.

The width of noise zones alongside roads depends upon

the number of lanes, the location of the roads and the intensity of

traffic.

Airports

The Aviation Act of 1958 and noise abatement regulations

based on this Act presently form the legal basis for aviation noise

control. Implementarymeasures, namely'Air Traffic Regulations and the

the Regulations for Air Navigation Control, issued in 1971 and 1972

make it possible to take measures in the technical and operational

sectors. Moreover, supersonic flightsare not allowed over the Netherlands.

Other measures of aircraftnoise abatement include

noise-optimized flightroutes, a preferential runway use system at

Schiphol Airport and night-flightlimitationsat aH major airports.

Supersonic flightover the Netherlands isforbidden by taw for civil

aviation. ,(10-76}
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An amendment to the Aviation Act) making it possible

to establish noise zones around airfields, was presented to the

Parliament in October 1974. (i0-76)

The extent of the aircraft noise problem is assessed by

con_putlng the nolse contours around al[ existing airfields and by

subsequently con%puting the number of hoLzses, schools, hospitals, etc.

within these contours.

]0. lZ. 1.5 Other National Measures in the Legal Framework

In tile last two years the Department of Public Health

and Environmental Pro_ection has carried out a preliminary Noise

Abatement Program which was formulated in 1972. (I0-76) Main

items include:

I. The drafting of a Noise Abatement Bill of 1975.

2. Preparation and initiation of an overall noise researcb

program.

3. Preparation for noise zoning around airfields.

4. Recommendation of permlsslhie noise Ill'nitsfor

provinclal and municipal executives.

5. Application of noise standards to road and new=town

design.

I0. 12.2 Provincia| and Local Legal Framework

I0.12.3 Enforcement and Institutional Data

i0. IZ. 3. I Enforcement

i0.12.3.2 Institutional Data
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10.13 United Kingdom

In the United Kingdom, the most widespread source of

environmental noise problems is transport, particularly road and air

traffic. It is generally realized, by both the public and the central

government, that noise-related law is unacceptably weak and particularly

that statutory legislation is inadequate. (10-77, p Z8-30)

I0.13.1 National Laws, Regulations, and Guidelines

The body of law concerning noise in the United Kingdom

ls of three basic types: 1) a substantial body of case law and precedent

concerning noise as a form of common law nuisance; 2) the Noise

Abatement Act; and 3) other statutes and regulations dealing with

different noise aspects.

The Noise Abatement Act of 1960 is the only parliamental

act specifically designed for control of noise. This act in its first

subsection of Section i states: "noise or vibration which is a nuisance

shall be a statutory nuisance for the purpose of Part III of the Public

Health Act, 1963.

Apart from the Noise Ahaten_ent Act, provisions dealing

or relating to noise are found in dlfferent statutes and regulations but

do not stand as the main purpose of the topic legislation among which

are the Public Health (Recurring Nuisances) Act 1969, Control of

Pollution Act 1974, Land Compensation Act 1973, Motor Vehicles

(Construction and Use) Regulations, as at'nendod 1973 and 1974, Noise

Insulation Regulations 1973, and Town and Country Planning Act

1971.
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Tile introduction of noise abatement zones pursuan_ to

the Control of Pollution Act marks a major change in the legal

philosophy uf controlling noise, and stands as an important development

in present time. (10-78)

10. I3, 1, I Occupational

Tile Factories Act of 1961 states that every workplace

should be safe for employees: its applicability to noise is not clear,

and only very few colYlnlon law actions on noise-induced hearing loss

have been successful at the present tin,e.(I0-79) A more important

and recent Iegislatlon for noise control in tilework place is the Health

and Safety at Work Act which became law on April i, 1976. This Act

places a general duty on employers to ensure, as far as is reasonably

practicable, the health and safety and welfare at worker their employees,

The Act, in commonwith the Factories Act, 1961. does not refer specifically

to noise, but obliges employers to provide and maintain a working environ-

merit for their employees that is, so far as is reasonably prac£1cable, safe

and without risks to health. It is of interest to note that tileFactories

Act, 1961 covered only those persons employed in factories as defined in

the Act, whereas the Health and Safety at Work etc. Act extends to eli

persons at work (self-employed included).
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Legal remedies concerning noise problems are

generally in Lh_ forn_ of injunction and damage suits in a ten,men

law action. A case in which a worker who was exposed to extreme

noise and thereby sued hls employer for damages in respect to

occupational hcarlng toss has occurred only in the last few years.

Usually there arc three factors which must be proven for a successful

case: I) Lhat Lhe Enedica[ diagnosis of deafness has to be shown to

be nolse-lnduced; g} Lhat the hearing loss has Lo be shown to be

causally-related to Lhe alleged industrial noise exposure; and

3) that the employer must be proven negligent in recognizing the

noise hazard and therefore taking appropriate measures to llrevent

worker h_aring damage . (I0-79)

The British Department of Employment', concerned

about noise-induced hearing loss publisheda Code of Practice {1972)

which was drawn up by the Subcommittee on Noise of the Industrial

Health Advisory Committee. This Code recommends that workers

not conslstentiy be exposed to a noise level higher than 90 dBA

over an eight hour period. (10-85)

A United Kingdom mil_stono in the field of hearing

conservation was reached in November 1974 with the coming into

operaLion) under the Factories Act, 1961, of the Woodworking Machines

Regulatlons. Regulation 44 (the first ever on hazardous occapational

noise) places on employers in thaL industry an obligation to reduce noise

in excess of the limits specified in the "exposure code" by r_asonahiy

practicable measures and to make ear protectors readily available to

workers. It also places on noise-exposed workers the responsibility to

' use the protection provided.
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At present, the only recent United Kingdom laws to

h'npose noise lhnits in the workplace are those which refer solely to

wood-working shops. There is however, the cited genera[ requirement

that employers provide a safe and healthy working environment, and

forthcoming legislation along tl_e lines of dm Code of Practice is

expected to be introduced during 1976. (I0-80}

10.13. I.2 E_ni_sion Limits-existing produc_s

Motor Vehicle Noise

In the United Kingdom. road traffic noise disturbs

more people than any other forms of noise nuisance combined. (10-78)

The Motor Vehicles (Construction and Use) Regulations

1968 and its subsequent amendments, S.I.1973 No. 1347 and S. I. 1974

No. 765, contain both a general prohibition of excessive noise, and

specific noise limits for different ciasses o£ vehicles. The regulations

deal also with vehicles in use belore April 1970, for which there are

separate and lower limitations set. (I0-78P) Regulation Zl requires

audible warning instruments, yet bans gongs, bells, sirens, two-toned

horns, and Section Z7 stipulates a silencer for reducing exhaust noise

as far as may be reasonable. Regulation Z3 prescribes the procedure

and the method of noise testing and sets the dBA level requirement

for cars first used before April l, 1970. Regulation 88 forbids

excessive noise from motor vehicles which could have been avoided

by the exercise of reasonable care on the part of the driver.
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Aircraft Noise

Following the /Vlontreal meeting of the ICAO in

November 1969, the Air Navigation {Noise Certification) Order of 1970

stipulated that as of January 1971, all new subsonic jet aircraft operating

in tile United Kingdom must reduce their noise levels within 50% of

current jet aircraft of the same weight. New models of the older

makes manufactured after January 1, 1976 would also be required to

conform to the noise standards.

In addition to aircraft certification as a means of freeing

the environment from aircraft noise nuisance, the government has

received comprehensive powers in the CivlAviation Act of 1971 for

noise control monitoring and enforcement at any airport in the United

Kingdom. ConsequenLIy, a complex set of noise regulations and

limitations has been issued. Most airports in the United Kingdom

have specific noise limits and monitoring sehen_e_ for rake-offs,

landings, and otber operational measures. (10-781_7/5)

The Endurance Flight Trials of Concorde shewed

a significant number of i,ffringements on the noise limits at London

(Heathrow) Airport. Valuable experience was gained during these

flights and further analyt3i_ o£ all the noise data is now being undertaken

by- the manufacturers who seem confident o£ more technical

refinement and improvement in regard to noise reduction. (I0-80)
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L0.13, I, 3 l_mlssion Lin_its-exisLin_{ products

10.13, I.4 Zonin_ Ap]_roaches

The C_ntrol of Pollution Act (1974) contains the recent

legal fra1_Iework for the establishmunL _tnd operation of Noise Abatement

Zones. Local authorities in mixed indLtstrial and resldenLial areas

are authorized to declare an area as a Noise Abatement Zone, with

confirmation of the Secretary of State for the l_nvironment. Thi_

acLion is followed by a noise survey in accordance with _stabllshed

guidelines, and results are open to the public to glve the zone occupants

a chance el appealing.

The purposes of thls zoning approach are two-fold:

prevenLion of an increase in Lhe general noise level in a zone, and

reduction of H_e general noise levol.

Specific guidelines, drawn up under the Town and

Country Plalming Act (1972) and the Building Regulations AcL (1972),

Were issued in a DeparLznent of t[_ ]_nviroam_nL Circular

entitled "Planning and Noise 1973". The guidelines recoI:nmend

that plan-flingauthorities consider I_oise limits and noise insula$ion,

i.e., walls and floors, as a lacier in all proposed building and

development, (I0-81)
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10.13.1. 5 O_har National Measures In the Legal Frat_ework

1) The Land Compensation Act of 1972 laid the basis for

compensating property owners where the value of such property had

depreciated duo to a noise etement excluding airfields. That is, a

]lOUSe or a property owner, subjected to an increase in road traffic

noise of a level of 68 dBA [L,10 ) or more, as a resttlt of a new or

improved road, is entitled t:o funds for sotled insulation provided by

in accordance with the Noise Insulation Regulations of 1973.

Deadlines are stipulated by the Land Compensation

Act _o that highway authorities are obligated to publish ilsts of

addresses, and to of£er tbe home insulation progral_'_ to eligible

households that are affected by _raffic noise. All highway improve-

masts which were opened to traffic or completed a/:ter October 16,

1972 must be assessed for noise nuisance in order to compensate

eligible residents of highway-adjacent areas. (10-82)

Insofar as the geographical distribution oi areas

eligible for the compensation program, several _irports in tile

UnitedKingdorln, including London's Heathrow and Gatwlck,

Mancbester Ringwayand Lutes, bare programs l:or payment of

grants to households subjected to a certain high level of aircraft

noise.
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2) in 197Z, the Department of Employment issued the "Code

of Practice for Reducing the Exposure of EmpLoyed Persons to Noise", a

voluntary document wi_ici_recommends that where workers are likely

to be exposed to sound l_vels over 90 dBA for eight hours per day (or

to suffer art equivalent exposure), action should be taken to reduce the

noise exposure, and to ensure that ear protection is provlded and

used, It also recommended the surveying o_ noisy areas and the real'king

of workplaces where the recommended noise levels wer exceeded,

3) At tile request of tileGevernment, the Noise Sub-Commlttee

of the Industrial Health Advisory Con'_mittee, I_aving studied (inter alia)

figures on the implementation of the Code of Practict_ supplied by I.IM

Factory fnspectorats, produced a report "Framing Noise Legisiatlon"

which considers the problems involved in, and gives the Sub-Committee's

recommendations on occupatlonal noise legiMattom The report was

widely circulated for comment in November 1975, and it is confidently

expected that noise legislation, based on its recommendations, will

follow. (i0-83)
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tO. 13.2 Provincial & Local Legal Framework

10,13. 3 l:2nforccment arid Institutional Data

An important developnlent for future motor vchlcie

noise control in the United Kingdom is the forthcoming compulsory

'type-approval' scheme which will require that at production a

vehicle of each new make, be tested in several aspects, including

noise, The manufacturer wilt he rdquired to certify that every indivldual

vehicle conforms to the approved type and will he subjected to random

governmental checks. The first stage of this proposed standard,

scheduled to begin in 1977, will pertain to passenger cars only but

wil later extend to include goods, vehicles and motorcycles. (I0-80)

10.13.3. l Enforcement

There are two basic methods of enforcement in the UI<,

occupational noise standards are enforced through the Factory Laspectorate

this is a central government organization. Environmental noise standards

are the responsibility of local government authorities and enforcement

is through the Environmental Health Departments, and District Councils.

The majority of these Councils now have environmental noise offices

and environmental noise control is one of their responsibilities. Another

aspect of enforcement is planning control, minor planning projects, say

less than LlOO, OO{5"are under the control of the Count)" or }detropotitan

Borrottgh Councils, whereas major construction projects require a system

of public enquiry organized by the Department of the Environment. These

enquiries are carried out by an inspector who acts ina quasi-judicial

manner, taking evidence from all sides and making a recommendation to

the Minister. (10-84) Procedures and remedies for noise control problems

under both the Common Law and the different Statutes and acts have been

drawn tn Figure 10:Z.

* approximately $177, 000 U.S.
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COMMON LAW STATUTORY LAW
ib,.q •

H_gh {ou, r ] C,;mlnoi proceedings I H_gn =o.r, Covnty ¢ovrl I ?,_glsrrcres

P nd _e_, Fine . us
a /or ; , 9nd. doily {ine1 . [damages inj_c/ion

N
Co_pralnr by occup{er oF /CampJa;ne to local aurhorhy I-o.I f

• IInve,tlgation by _nvlronmenral health I
o[ficer informal negorlallons. II

rca. J
If latisfled real I If not

In,.,_oncee._i:, j I
I I

[NoHce served j INo 'u,,he, ac,ion I

.._ ]- r_,,,;,o:o,,o_,.,_I

Appeal against notice

I omag;sl,ates'cou, I

I
INollcql confirmed ]

I
I

I Nolice or order corilrovc.ned J

rp.a.oo,;_;.l_o,o._ocoI
I

Fine:
Fir_lof lent0:£200 * L_Oper day

JSecondandsubseguenlo/fence
[£400 -_£50percloy.

irigurc 10-2 Procedures _nd remedies for noise problems under Common

t_aW and Statutory Law in the United Kingdom.

Source: (I0-85)
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I0.14 Israel

Noise as considered an _mportant problenl because of tbe

warm c|h_ate (open windows, s_ttinguutside, open tet'l'ances).

10.14.1 National Laws, Regulattons,and Guh1,ellnes

10. 14, l. l Occupational

There as a voluntary gutdelh_c of 85 dBA for a 45-hour

week. There are na requlrements for factories to issue ear plugs or for

audiometrtc testing, but audiometrlc testing is generally earl'led out annually.

Sonic audtol_etPic testing is done _.n the army, which most Israeli citizens

have been l+t_at one time or another. Noise induced hearing loss [s compensable

_.n Israel, but few factories have noise control programs and most still

£gnore the problem. (10-87)

There _.s _ Mtnlstry o£ Transport requlat[on o£ 1972

(UHtndrance of Hazardous Noise on Ships") limiting exposure for eith

hours to the [.S.O. IxlC80curve, or about 85 dBA. (I0-88)

I0.14.I.2 .Emissions Limits -- Extsttn_ Products

Little has been done. A committee has been set up to prepare

standards for permLtted noise standards for construction equtp.-nent,

(10-89)

1O. 14.1.3 Emissions Ltmlts -- New Products

The M_.n[str_, of Tl-ansport has agreed to adopt the European

Economic Community's Standard for perm[tted noise standard for new

I _,ehtcles.(10-89) 10-lZ6



10.14. l. 4 Zoning Appeoacl_es

The Law "Abatement of Public Nuslance--N(_lse" of )973

was passed but is not yet in force because it was not signed. (Table 10-i3)

It provides for zoning Limits tc noise as measured inside buildings with

allwtndows open, since israel has an 'openwindc,ws' envh'onment and

little air conditlonkng. It does not apply to notre from aircraft or rnad

traffic . (10-90) Control of noise from factories is done under the

liberal provisions of the Licensing or Businesses Law and the Abatement of

Nuisances Law. Both of these laws prohibit unreasonable noise pollution-

net[her define thls term. (I0-89)

i0.14, l. 5 Other National Measures

in school construction, the Board of Education consults

acousticians to develop noise criteria and to check to dee that noise

speclflcations in new construction are met. Noise control is one aspect

of the plans for a new 2,500-student high school which will cost four to

five million dollars.

A "blue-rlbbon" committee of experts had prepared

standards for comlvlunity noise levels based on permitted noise levels

inside schools) factories, rest homes, hospitals and private homes.

A strategy for the implementation of the comus.unity noise standards ls

also being prepared. In addition a committee of experts has been set up

to prepare standards for acoustical designs of buildings and maximum

permitted noise levels from heavy building equipment, Quite a number of

cities and small towns are affected by Israel _s three international airports;

near Lod, Jerusalem and Ella[ and by numerous landing strips scattered
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throughout the country. These arc used by conmlercial and military

aircrr.ft alike, Although there is no monitoring of the effects of noise

on people near the airports, near one airport (near the town of l<far

Shermayahu) there are existing curfews for warming up and take off.

Work [s be_n_ done on the development of a quiet aircraft.

Licensing of aircraft is in accordance with F.A.A.-36 I.C.A.O.-16.

In the past two years work has been centred on the

preparation of noise contotlrs around Ben Qur_on Airport, deflnttion of

building limitatlon, acoustic m¢.l:crials and ut, ltzation of land around the

airport as part era national plan for airports is being prepared for the

National Planning Council . (I0-89)

I0.14.3 Provincial and Local

Thor are no o_'ganized city or regional programmes. There

are laws against ureasonable noise and unnecessary honking of horns. These

are generally not enforced. (10-89} One rare example of local action

v;e.s an earth berm erected on the road entering Rarest-yen for noise control

and esthetic pu:poses. (10-871

10.14.3 Enforcement and Institutional Data

There is very little enforcement o£ e×[sting legislation.

(10r.89) Since the environmental noise law was passed in 1973, it has

been used as a guideline but tt has not been signed, the delay being caused

bgeconomlc considerations connected with the recent war. When there ts

a complaint of noise nuisance, both the creator of the noise and the

complainer may be asked by the judge to supply noise measurement
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data. These data are compared to the guidelines by the judge and ma V be

used by him in roaching a decision° It is expected that the law will be

signccl[n 1976, and then the judge must follow it.

The effectlvencssof tile law is limited by its partial scope.

ft does not cover noise from road traffic or from aircraft. Thus it

represents an approach whlch concentrates on maintaining quiet against

other sources (factories, etc.) in areas which are not already impacted

by the more intractable types of noise source.

The Ministry of Health has done some work [n'.proposlng

noise guidelines. The development of the noise limits for merchant ships,

including the taking of noise surve V measurements, was done by the

Department of Shlpplng and Harbours of the Ministry of Transportation.

(10-87)

The Ministries of Health and Interior are jointly responsible

for tlm regulations of permitted noise levels with the exception of

occupational noise which is the responsibilityof the Minlstr y of Labour.

Co-ord[n&tion of government act[vityis done by the Environmental

Protection Service,

There is no trend in Israel towards creating a unified

Environmental Ministry; instead a n_ulti-discipllnarybody was set up to

co-ordinate activityin the environmental field, (I0-89)
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Part

_ots_ L_vcl L_I_ ] --
Zone kay _;c o-_;c

(1) (2) (_)

_leC _5 3_

Pr$marlly Rostdentlat 50 40

_xed Industry 55 40

(a) In Vital IX,ailing Apartments 55 40

(b) Xn other _e211ng Apartments

(c) In Neighboring _nduscry 70 70

Pare b

quiet Prlmartly _xed Industry
Vltal Neighbor.

Zone Resld. Zone J_'elling _.dus¢_'
(1) (2) (3) (_) O) (S_

1 morethan9 hours _5 30 55 55 70

zt_re than 3 hours but
lees than 9 hours 50 55 60 60 75

3 more than I hour but
]see than 3 hours 55 6D 65 65 80

4 more th._n 25 _inutes
bMt |e_s than 1 hour 60 65 70 70 85

$ more than $ minutes

hue le_J than 15 mln. 65 70 75 75 90

6 more than 2 =in. huC

le_o than 5 _ln. 70 7_ 80 80 95

7 _0¢ sore than 2 sin, 75 80 85 8_ 100

Table I0-13,. _sraeli Community Noise Law
(other than aircraft or trafficnoise)

* day - 0600 - 2200.

** night- 2201 - 0559.
I0-130
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Notes to Table 10-13

Zone - As defined by the Building and Planning Law-1965 which designates
Land for various purposes.

Quiet Area - Land designated for any one of the following purposes:

hospital, rest houses, hotels in recreation area.

Mixed Zone - Land used for dwelLing as well as for one ofthe purposes
outlined: commerce, handcraft, entertainment and heavy traffic

where the following wiLt not be included: land in quietzone,

primarliy residential and industrial.

Steady Noise - Noise that the measurement of its level within 15 continuous
rninutes does not show a difference oi more than 10 dB(A) between

the maximmn and the minimum leveL readings.

Equivalent Level - Noise level computed by the equation (I) as:
] X-- Li

Leq L0tot( -Co2-st10 in

Unreasonable Noise - For the purpose of the taw, each one of the following
wit[ be considered as unreasonable noise:

(a) Noise that is continuous throughout the day and its Level[s
higher than the value given in Column 2 of Appendix Part a.
This with reference to the Zone as stated in Cohlmn i.

(b) A noise tbat does not continue through the day, but itslevel

is hlgber than the values per day as given inrows I to 7

in part b. of Appendix i. This with reference to the Zone
as stated in CoLumns Z to 6.

(c) A noise that contlnues any period of time during the night,

and its level exceeds the value given in Column 3 part a. of
Appendix I referring to the Zone stated in Colamn I.

Steady and Varyin_ Noise - For the purpose of this regulation, noise
LeveL is defined as:

(a) In case of Steady Noise - the arithrneticaverage of the
measured noise levels.

(b) In case of Varying Noise - the equivalent noise level.
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Notes to Table i0-13, continued

Method of Measurement and its Conditions

(a) The measurement will be carried out:

(I) In dwelling apartments - in dwelling rooms and in

bedrooms.

(Z) A place that is not a dwelling apartment - in rooms

where people stay constantly.

(b) The measurement will be carried out in the following
conditions :

(i) in the middle of the room, and at least I meter away

from any wall or obstalces.

(Z) At a height of 120 cm. - 150 cm. from the floor.

(3) With all windows widely open and teen% doors closed.

(4) The microphone will be dlrected in such a way that

maximum level readings will he obtained,

(o) (I) The measuren_ent of noise level for the purpose of

deternllning whether the noise is steady or varying will
be done with the meter set on "slow".

(Z) The measuren%ent of the steady level will be done with
the meter set on "slow".

(3) The measurement of the varying noise level will be done

at the following conditions: (i) meter set on "fast"

{ii) time interval between Z measurements should be
more than I second and less than 5 seconds

(lii)time of measurement should enable 500 continuous

rnoasuret'nents at Least.
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i0.15 Italy*

In Italy, as in many other countries, the meaning of noise

in the legal sense, is the traditional and limited one of causing annoyance

or personal disturbance instead of causing pollution of the environment.

However, this problem is receiving more attention because of the constantly

increasing number of nolse sources. CI0-91)

National Laws and Regulations

Italy bas not yet enacted a speciat law dealing solely with

the noise control issue. However, articles dealing with noise do exist

in some legal codes. In addition, in August 1971 as a member of tbe

Common Market, Italy adopted the EEC Directive dealing with maximum

vehicle noise emissions.

National laws include Art. {)59 ("Codice della Strada") of

the Penni Code, which provides penalties of up to three months imprison _

merit for making noise which disturbs sleep. This law fails into the

category of those laws concerning the disturbance of peace, and has

been used relatively littlewith respcct to noise. A second natlonal law

includes Art. 844 of the civil code which provides a scope for civil

suits to alleviate noise nuisance from neighboring dwellings.

Of particular importance are some articles contained in

the Highway Code (Articles 46, 47. 55, 112, 113 and 215) which deal

mainiywlth noise emitted from motor vehicles. These articles specify

noise level limits regarding motor vehicle operation, equipment, and

inspection. Finally, permissible noise level limits for machines or

engines have been prescribed by law. Articles 214 and 215 of the

Information about noise control in this country has been scarce and
limited to this brief overview.
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of the Presidential Decree, No. 420 of 195Z csLabHah the permiasibIe

noise levels for engines and Lhe procedure for ascertaining their levels.

The Fnaximum noise levels are 90-98 dBA at a distance of 7 meters

for agricultural machinery, buL l_ve[s are not yet specified for construction

equipmenL, (I0-92)
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10.16 Japan

The extent: of high density of noise pollution in Japan

is expressed in the fact that one third of the pollution complaints

are related to noise problems. Being an advanced industrial country,

nearly half of the noise complaints involve noise from industry.

(10-93, p. 720)

10.16.1 National Laws, Regulations and Guidelines

Noise pollution from industrial installations,contruction

works and n%otor vehicies in Japan is regulated or controlled by thb

Noise Regulation Law No. 98 of 1968 and the Basic Law for Environmental

[ Pollution Control No. 132 of 1967. These two Laws [aid down the compre-

i hensive legal framework of noise control fron% different sources and also

contained regulations about certain specifications, levels and penalties.

Enforcement cabinet orders pursuant to these laws were issued.

Environmental quatitystandards for noise were established

in May 1971 for various categories of areas. A separate set of standards

has been issued for aircraft noise in December of 1973. In Jut), of 1975,

separate sees of seindards for Shinkansen Supers×press Line noise

were established.

10.16.1.1 Occupational

Occupational noise limits are now officially 100 dB. The

prospects for the future indicate that it i_ unlikely that the official limit

wilt be tightened soon, although industry guidelines are now set at

90 dBA. What_,ver progress is made wilt come through voluntary

industry actions as a result of efforts by the Japan Industrial Hygiene

Assoclation. (10-94)
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lO, I6.1.2 Emission LimitS-exlsting,l%roduct_
Motor Vehicle Noise

The Law No. 185 of 1951 specifies that no motor vehicle

shall be operated if it produces uoise emissions exceeding:

o 85 dlBA as measured 7 meters to the left of the

longitudinal axis o[ the vehicle when a motor
vehicle is running on a level road at a speed of
35 Km]h (or in the case of a meier vehicle for
which the maximum speed is less than 35 Kin/h,
at 50% of its maximum power}.

o 85 dBA as measured at a point 20 meters to the
rear of the exhaust pipe when a motor vehicle is
running unloaded at 60°70 of its maximum power.

All motor vehicles shall be equipped with a muffler in good working

order.

Railroad Noise

For existing express railroads [Shinkansen), there are no

legal limits but there is a program and target future limits. (Table 10-14}

Zonal Classification Target Periods for Achievement
of land adjacent
to Railroad Existing Lines Under Future

Lin_ Construction Line_

A Areas exceeding
80 dBA in3 years on start of From

see'vice

Areas rang- in 7 years in 3 years Start

B [ng between a of
75 and 80" after
dBA b in i0 years Service

Lnaugurat ion

in 5 yearsAreas ranging in i0 years
C hetween 70 and after

75dBA inauguration

Table 10-14. Tarffet _chedule for Abated _ _01se frnr_ NpW
and ex[,timff_;hinkansen Express Raiir0_ _ Lines.

Source: Private Communication, Director ofAir Quality Bureau,
Japan Environment Agency to Informatics Inc. August 9, 1976,
p. 8-ZZ.
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10. 16. 1.3 EmlssLon Limits-new products

Motor Vehicle Noise

Standards for new motor vehicles have been issued pursuant

toArtlcle 16 of tileNoise Regulation Law and h_vo been in force for

new vehlcles since April 1971, and older vehicles already on the road

have conformed to them since 1972.

In an attempt to tighten motor vehicle emlssions

standards, new standards were issued in September 1975, to be

enforced from January 1976 partially and by September 1976

completely. (Table 10-15)

Maxtn_um

Classes of Motor Vehicle Allowable Limits dB

_- Ac coloration'"
E:(istln_ New

Medium, small and mini cars, and motor
bicycles

Medium, small and mini cars (except motor
bicycles and passenger cars with a
capacity of less than 10 persons):
3.5 tons or more and 200 HP or more 92 89
3.5 tons or more and 200 HP or less 89 87
3.5 tons or less 85 83

Passenger cars with a capacity of less than R4 82
i0 persons
Two-wheeled small cars 86 83
Tv_o-v4heeled mini cars 84 83

!Class I motor bicycles 80 79
_Class Z motor bicycles 82 79

Motorcycles undo*" 2-5"0 cc " 84 83
I I£ctorcycles over ZS0 cc 86 83

"Acceleration test at 7.5 meters

Table 10-15, NoLse Standards fpr Ne_.'.!l.lotor Veh!cle__s

Sources: (10-93, p. 725; I0-94)
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10. 16. 1.4 Zoning Approaches

Aircraft Noise

The basic noise abatanlent law on aviation is known

as tile Aircraft Noise Prevention Law of August 1, [967, No. 110, The

September 7, 1967 Cabinet Order No. 284 sets standards for aircraft noise

cofltrol.

One of the features af Law I'1o. 110 is that the areas surrounding

specific airports are divided into three sub-areas for abatement purposes,

according to the levels of aircraft noise, as reported b 7 the Noise

Abatement Divislon-Minlstry of Transportation of Japan in a _Report

on Countermeasures Against Civil Aircraft Noises in Japan, Sept. 1973".

Table 10-16.

Zone Aircraft noise contour Measures

One 85 WECPNL or more than Sound-prooflng

_wo 90 " " Replacingtilehouse

hree 95 " " Purcbasin_ the Land
as buffer zone

Table 10-16. ]'¢[easuze_ ° to ,e taken at Specific
Airports in Japan,

Based on Article 9 of the Basic Law for Environment

PolLution Control, an Environment Agenc_t Notification of December 27,

1973 assigned two main zones of areas around the Japanese airports

for Land use planning purposes: 70 WECPNL or less, and 75 WECPNL

or less. (I0-96, p. I-5)
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OLher Sources

Based on Article 9 of the Basic Law For Envlrom:nenta[ Pollutlon

Coatrol (Law No. 13Z, 1967), power was granted to the Natlonal

Government to take necessary measures for pollution control.

The guideline on noise abatement and control was made by the

Japanese Cabinet Decision on May 25, i971. The limits

included in this guideline are represented in Table 10-17.

Morning &

Zones Daytime Evening Night

AA Quiet area with hospitals 45 40 dB {A) 35
or recuperatlonal or less or less or less
faclliLies

A Residential area 50 45 dB (A) 40
or less or less or less

B Cornrnerclalareas and 60 55 dB (A) 50
industrialareas with or less or less or less
numerous residential
sections

Note 1: Definition of daytime, morning, evening, and night are left
to local authorities, within certain limits set by the natlonal
law.

Note Z: Average Noise Le'¢,-,_;

Table I0-17. Environmeqtal Quality Criteria.i=: I;aiye '

Saurce: (10-93, p. 7Z4)

On top of these basic limits are over|aid less stringent

limits for areas within the zones that are imparted by road traffic

noise (Table 10-18)
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Morning&
Categ-_'Les of Areas Daytime Evening Night

1. A-zone with two 55 .dBA 50 dBA 45 dBA
lanes (loca[ streetJ or less or less or less

2. A-zone wlth more than 60 dBA 55 dBA 50 .dBA
two lanes orless or less orless

3, B-zone wlth one or 65 dBA 60 dBA 55 dBA
£wo lan_s or less or less or less

4, B-zone with more than 65 dBA 65 dBA 60 dBA
two Lanes or less or iess or ie_s

Source: (10-93)

Permissible 1[mLts for noise from industrial and construction

depend on the zone of the adjacent land. (Table 10-'19) (Table 10-20)

Zone. _ Fve,dnc i N_,,l!.im_ Apl,licabl_Area,

AA 45-50 dB.% 40-4_ dl_A I 40-4§ dBA Are_'_ _l,_tp,act[cu]_rb'

req.i¢. ]_re;.ervAtlar.

qL
a _ood ©T_v_ronnt_nt ;'or

_lwelli._D

A 50._0 tlllA 45-50 dBA 40-50 dllA A_e_I tha_ requlrn ]Iro_

De rv;tt/ul*_| qul©Lm_wl

be¢_ulu cf aorvln_ (or
rolld.nti_LttJ_ .

Table I0-19 P_._Lr,.[9.tj__,__{_rLcl,_Ld._ for S_ecific Factg.r.],¢_

Source: (I0-93)
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Note I:

The noise level is determined in the following manner:

(I) When there are hardly any f[uctuatlons, the indicated value.

(?_) When the fluctuations are cyclical or intermittent and tile_naximum value

is nlore or less fixed, the average of the maximum values for eacli
fluctuation.

(3) When the fluctuations are irregular and wide, the value exceeded 5 percent
of the measured time.

(4) When the fluctuations are cyclical and intermi_ent and the maximurf_ value

is not fixed, the value exceeded 5 percent of the maximum values of each

fluctuation

Note 2:

As measured at factory property llne.

Enforcenlent_Standnmds_I'or Construction Noise

Article 14-I & Article 15-i. Noise Regulation Law

Designated construction noise should not be exceeded as specified

below at the site, 30 meters from construction operation premise.

I. Work which requires pile drivers, pile extractors and pile
drivers and extractors 85 dBA

Z. Work which requires reveting hammers 80 dBA
3. Work which requires rock drills 75 "

4. Work which requires air compressors 75 "

5- Operation involving batching plant and/or 75 "
asphalt plants

?able IO-ZO. _Re_trictton Standards for Specific Constructlon Operations,

Sot*rce: (I0-93)

Enforcement conditions are prescribed according to classification of

district, day of'week, time zone era day and duration of operation per

day. Special exemption conditions are provided for urgent, emergency

and public construction operations.
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10. 16. 1.5 Other National Measures in the Legal Framework

Civil Aviation Cortrol Measures Law and Law for Community

Development Aid for Surrounding Areas of Military Base provide

compensation schemes, financial aides for relocation and evacuation

from designated noise zones and also noise proof construction works for

hospitals, schools, nursery institutions and private houses. Joint

community facilities for noise protection are also provided. About

Z0.5 billion yen was allocated for the National Defence Agency and

11 billion yen was allocated for the Airport Specia] Account schemes

for this purpose in the 1973 fiscal year. A Quasi-government

corporation was legally organised for Itami Airport and Puknoka Airport area

area for execution of those noise defense measures. Aviation fuel tax

revenue is ear-marked to finance those costs.

I0. 16. g Provincial and Local Legal Framework

10.16.3 Enforcement and Institutional Data

10.15.3.1 Enforcement

Enforcement and implementation of the noise control laws

and regulations is the responsibility of the following national Government

branche_?

Classification Law Jurisdiction

I. Environmental Basic .Law For Envir- Environment Agency
onmental Pollution

Control (Law 13Z, 1967)

Z. Industrial Noise Regulation Environment A_ency
Law (Law98, 1968)

:'_About$71 million)
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Classification Law Jurisdiction

3. Construction Noise Regulation Environment Agency

Law (Law 98, I968)

4. Aviation Public or Private Aviation Bureau

Airports and Ministry of
Vlcinitles (Law II0, Transporatlon
1966)

5. Aviation (military) Special Loss and Account Division,
Indemnity (Law 246, Agency for Defense
1953) and Defense Equipment
Force (Law 135,

1967)

6. Automobile I. Automobile (Law I. Highway Transporatlon

185, 1951 Division, Ministry of

2. Traffic (Law 105 Transporatlon
1960) 2. Traffic Bureau,

National Police Offlce

7. Broadcasting Radio Controller's
Bureau, Ministry of
Postal Service

An overview of enforcement of laws and regulations relating

to noise standards and control can be obtained by looking at the number

of cases, notifications and files contained in the Environmental Quality

Report of 1974 and 1973. In 1973, 96,538 industrial plant notifications

were filed; 24Z noise improvement advisories were issued; and 9

improvement orders were issued; 25,074 construction operations

notifications were filed; and 15 improvement advisories were issued.

IZ cases were prosecuted in 1974. (10-93) In this regard it is important

also to mention here that the Osaka High Court has recently given a decision

on the,Osaka Airport case. The case was decided in favor of the plalntiff

residents. Conseqt*entiy, night flight after 9 p.m. has to be banned and

government has to pay one million dollars in compensation. (10-97) The case

has been moved to the Supreme Coart of Japan for a final word.
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iO. 16. 3.7' Institutional Dal.a

The foliuwb_g institutions and organizations in Japan

provide data and iI'_[ornlation related to noise problems in Japan

(10-94):

JAPANESE RESEARCH ORGANIZATIONS

NAME ADDRESS & NAME OF

HEAD

I. Goverm_ent Research Institutes

National Institute of Public 1-39 Shibashirogan_-dai-cho,
Health Minato-ku, Tokyo:

N. Soda (Dr. Y. Osada for

noise)

National Institute o£ Industrial 2051 Chukichi-eho, K[tsukl,

Health Kawasaki city, Kanagawa,
Prefecture: M. Yamaguchi

(T. Miwa for noise)

Government Mechanleal 4-12 Igusa, Sug[namuiku,

Laboratory Tokyo: Y. Ukida

(Ci£y of Tokyo gov'e) Tokyo Z-7-1 Yurakucho, Chiyoda-ku

Metropol[tan Research Inst. Tokyo 100: T. Shibata
for Environmental Protection (T. Mochizuld for nolse).
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JAPANESE RESEARCH ORGANIZATIONS

NAME ADDRESS & NAME OF
H EA D

Z. Research Institutes (Special cooperation provided by the _overnment)

Railway Technical Research 2-180, Hikari-cho,
Institute, Japan National l<okubunjishi, Tokyo:

Railways S. Matsuhira

Social & Economic Affairs 3-3, Hon-machi,

Research Institute Nihonbashi, Chuo-ku,

Tokyo: H. Matsusumi

NHK Labs i-10-11 Kinuta,

(Japan Broadcastlng Co.) Setagaya-ku, Tokyo
157: G. Nishinomiya
for noise

Traffic Safety and Pollution 6-38, Shinkawa Mitaka-shi

Contro[ Tokyo
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JAPANESE RESEARCH ORGANIZATIONS

NAME ADDRESS & NAME OF

HEAD

3. Oovernment-supported Research in Universities

Institute of Space & Aeronautical 856 Komaba-cho, Meguroku,

Sclencc, University of Tokyo Tokyo: N. Takaki (Prof. J.
Igarashi for noise)

Research ,Laboratory of Pre- Z-12-1, Oekayama, Meguroku,

clsion Machinery & Electronics, Tokyo: J. Miyoshi
Tokyo

Institute of Technology

Institute of Scientific & Industrial 3-145, Kayama-cho,

Research, Osaka University Higashiasa. Sakai-shi,
Osaka-fu; J. Futagunl

Institute of Constitutional 430 Nonsho-Machi, Kurnamoto
Medicine, Kumamoto -shi, Kumamoto Prefecture:

University f. Ogata

Institute of Industrial Science, 7-Z2-I Roppongi, Minato-ku
University of Tokyo Tokyo 106 (M. Yamaguchi

for noise)

Dept. of Sanitary Engineerin G Yoshida-honmachl, Sakyoku,

Kyoto University Kyoto

Dept. of Health, School of 514 174-Z-Edobashi-Tsu
Medicine, Mie University Mie: Dr. H. Sakarnoto

Dept. of Hygiene, School of 755 Ogushl Ube, Yamaguchi:

Medicine. Yamagueh[ University Prof. O. Oosaki

Dept. of Electrical EngineerinG, 980 Aobayama, Sendai

School of Engineering (Prof. T. Nimura for Noise)

Tohaku University

Institute olElectrical Commun- 9g0Katahira, Sendal

ication, Tohoku University (Prof. T. Nimura aadK. Kldo for Noiseh
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JAPANESE RESEARCH ORGANIZATIONS

NAME ADDRESS & NA/VlE OF HEAD

3. Government-supported Researcl_ i;* Universities

Dept. of Architecture 657 Kobe

Kobe University (Prof. Z. Maekawa for Noise)

Depl. o£Acoustic Design, Kyushu 815 Minamiku Fukuoka
Institute of Design (Prof. O. Kitamura for Noise}
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JAPANESE RESEARCH ORGANIZATIONS

NAME ADDRESS & NAME OF
HEA D

4, Non-profit Private Research Institutes

Construction Research Institute 3-20yama-cho, Nadaku

l<obeshi: C. }laraguchl

Kobayashl Institute of Physical 3=Z0-41, Higashirnoto-machl,
Research Kokubunjl- shi,

Tokyo: M, Koyasu

Central Institute fol"Expel-- 8-Z54. Umeguro,

imental Animals Meguro-ku, Tokyo:
T. Nomura

Institute for Science of Labor 2-1226 Soshitan{,

Sedagaya-ku, Tokyo:
I. Saito

Japan Automobile Research I-6-i. Oh[e-machi Chiyoda-ku

Insd£ute Tokyo
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JAPANESE RESEARCH ORGANIZATIONS

NAME ADDRESS & NAME OF
HEA D

5. Private Corporate Research:
Construction

Obhayashigum[ Engineering 640 Shitayadornae,
Research Laboratory I_.lyosc-machi, Kitatamagun,

Tokyo; K. Inagak[

Kajima Institute of Construction 462 Ueishihara, ChoMshi,

Technology Tokyo: K. Takeyama
(_vf.Nagatomo for noise)

Research Laboratory, Shh-nizu 2-I, Takara-machi, Chuo-ku,
Construction Co., Ltd. Tokyo: S. Okizu

TaiseiConstructios Co., Ltd. 2-2, l_yobashi Bldg.,
Technical Research Institute Kyobashi, Chuo-ku,

Tokyo: G. Yokoyama

Iron & Steel

Hitachi Metal Industries, Ltd. 2, Daifuku, Kuwanashl,
Kuwana Works, Technical Mie Prefecture: I. Matsuyama

Dev_lopment Section

Machinery DeveiopFnent i-3& Wakihama-machi,

Department, Kobe Steel Ltd. Fuklaku, Kobe-shi:
T. _an_eoka

Elect rieal Machinery

Hitachi Research La oratory, 4026 Omtks, Hisajl-cho,
Hitachi Ltd. Hitachl-shi, Ibaragi

Prefecture: T. Taguchi

General Development Dept. 880 Amljima-cho, Mtnato-
Matsushlta Communication h Kita-ku, Yokohama-shh

Industry Ltd. T. Yoshk]a
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JAPANESE RESEAIICH ORGANIZATIONS

NAME ADDRESS & NAME OF
HEAD

Private Corporate Research - (Continued)

Motor Vehicles

Engineering Laboratory 1, Natsuk[ma-cho, Yokosuka-
NissanMotor Co., Ltd. shl, Kanagawa Prefecture:

K. Ono

Test Laboratories 6-iDai Kokucho,
NissanMotor Co., Ltd. Tsurumi-ku, Yokohama

Z30: J. Sakagami for noise.

Other

Minoru Nagata Acoustic Chatelaine Shinano-rnachi
Engineer & Associates 402/3, 4 Minami-moto-machi.

Shinjuku-ku, Tokyo 160:
M. Nagata

Takasago Technical Institute Takasago, Osaka, Japan:
Mitsublshi Heavy Industries, Ltd. K. Akamatsu for noise.
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HAN DLING NOISE INFORMATION

Name/Address Ty_p_e of Information

Bosal Senmon Tosyokan Publishes annual bibliography
(Special library for City including section on noise

Hazards Control) Tokyo

Japan Information Center Screens the world technical

for Science & Technology literature and produces Japanese -
(Nihsn Kagaku Gijutsu language announcement bulletin

Gyoho Center), 2-5-Z with citations and very short

Nagata-cho, Chiyoda-ku, descriptive abstracts. Document
Tokyo services. Approx. 10% of

citations are Japanese sources.

Library, Medlum-slzed technical

Kobayasi Institute library on a=gustlcs, probably

3-g0-41 Higashimoto-maehl the best in Japan
Kokubunji-shl, Tokyo
MZ 185, Japan

Japan Public Health Assoc. Publishes annual bibliography
(NihonKosyu Eisei Kyokai) on effects of noise on health.
1-Z9-8 Shlnjuku
Shinjuku-ku, Tokyo

Japan Acoustical Society Publishes Japanese language

Ikeda Building collection of papers from semi-
Z-7-7 Yoyogi annual meetings: publishes

Shibuya-ku, Tokyo Journal of JAS monthly. Most

noise-related papers are in
the collections of papers.
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10. 17 Norway

Noise legisiatlon is prescntiy in the early stages of

discussion at the governmental level. (10-99, p. 74Z) An important develop-

meat in the last year has been the establishment of an inter-ministry

committee to propose actions for noise control.

10. 17,1 National Laws, Regulations and Guidelines

Except for different regutatlons concerning certain aspects

of noise problems, no national law to control noise exists at the present

Lin2e,

1O. 17.1.1 Occupational

As far as industry is concerned, only qualitative advice

is given: "Unnecessary noise shoul.d be avoided". (10-99) While there exist no

specific regulations concerning no£se llmlt,_ the Norwegian authorities

on occupatlonat health control t_sua[iy consider, however, Levels exceeding

an equivalent noise level o£ 85 dB.A as hazardous,(10-100)

10. 17.1.2 Emissions Linaits-exisLiag products

10.17,1.3 Emissions Limits -new products
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Motor Vehicles

The Road Traffic Act empowers aufl_orifies to impose restrictions

on noise made by motor vehlcies. At the present time there are

regulations pursuant to this Act for permissible noise levels of motor

vehicles certified for the first time in Norway after January 1, 1972

or later. Norway participates in ECE's work in this field and the

regulations are in accordance with ECE's recommendations. Prior

to these regulations on nlotor vt_hicle noise, rules on nlaxilllunl

noise levels for motorcycles were issued. Also, at present, there

are noise limits for machines and vehicles purchased by the road

authorities, (lO-lOl)

Aircraft Noise

The main development in controlling aircraft noise

during the last two years has been the requirement for noise certification

of aircraft. This requirement was established by special regulations

dealing with this issue. However, details of these regulations for such

certificationare not available. (I0-I01)

Othe, r

There is also some proposed legislation not yet in

effect,

1. A new product control law is proposed
before parliament and will, if it is

enacted, give the Ministry of Environment rule-
making power.

2. Norwegian State Pollution Control Authority
cooperates with Finland, Sweden and Denmark

to prepare regulations for industrial equipment.
A proposalfor movable compressors is completed
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I0. 17. I. 4 Zoning Approaches

At n_ajor airports zoning, soundproofing of homes,

operationa[ procedures of aircraft take-off and landing at nigi_t

and otl_er measures are taken. However, aircraft noise as a disturbing

factor in the envh'onn%ent has been a serious probien]. There are

cases wi*ere housing developments have l)oen located too close to

airports.

White there are no imn_ission limits for road traffic

noise and no decision has been taken yet to introduce legally _inding

regulations, the negative effects of road traffic noise have come into

focus during the last ),ears.

As far as deciding upon industrial and factory sites

is concerned, a legal requirement of obtaining a license is to be met

under the terrns of the Neighborhood Act. Such a license is granted by

Smoke Control Council or in minor cases from the state Pollution

Control Atlthority.

The legal basis for handling noise frorn factories was

estabtlshed in May 1974, but l'neans of control, l_ne.asurt_rnsnt or

standKrds are not clear. (10-101)
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10. 17.1.5 Other National Measures in the LeBa[ Framework

1. An approach to control consLrucLion noise was done

inOslo by issuing "Regulations of noise abatement u
in October 1975.

The regulations were issued by Oslo Board of Health,

Munlcipa/ity of Oslo, and approved by The Minlstry
of Social Affairs.

All kinds of noise are covered by these regulations,

but with special attention on the consLruction noise.

The regulations give maximum equivalent SIDL in
dBA.

There are different va|uLes for "day", ,!evening u and

'_night', and for some areas, for summer and winter.

in the last years Lhese regulations have had an advising
function with the result that n_ore silent construction

machinery are used, especially in the constr_ction of

the underground train system.

The prospective developments in 1976 are to have

simliar regulations fo_ the whole country(urban areas),

It is the hope of The Ministry of Social Affairs that the

regulations, based on the Os[o regulations, will be made

operative during this year. (I0-I00)

Z. In August 1969 The Ministry of Labour and Municipal

Affairs issued a revised version of the building regulations

based on the building law of June 1965.

This regulation contains requirements on noise inslde

buildings.

a. Normalized transmission loss of the constructlon

between apartments.
b. Sound transmission loss of the construction between

apartments.

c. Doors between apartments and corridors,

d. Normalized impact sonnd level between apartments.
e. Reverberation time in corridors and staircases.

f. Sound pressure' levels in buildings.
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3. An inter-ministry committee to evaluate and
propose actions for the reduction of noise problems
has been established in Norway.

4. The Ministry of Environment will publish a parliamentary
report on noise abatement which will draw up guide-
lines and objectives for further work and action programs,

5. A project currently in progress, aimed at registration
of noise levels and location of noise sources in urban

areas will _ive reliable figures. These figures showing
the number of people disturbed by road traffic and
other sources of noise will be avaiiabie this year. A
better foundation will thus be avaiiable for decididg
on effective preventive measures for noise problems.
(10-I01)

6. The worse aircraft noise problems are connected
with Fornebu Airport near Oslo. Thus, aircraft
operations at night are prohibited at Fornebu between
the hours of midni.ght and 7 a.m.

7. In 1977, there wltl he enforced an occapationalhealth
act which states that harmful noise is prohibited,
without mentioning any noise limits.

10.17. Z Provincial and,Local Legal Framework

Noise from construction sites in Oslo has been restricted

by regulation issued by Oslo Health Council. As for other Norwegian

cities, information is not presently available.

10.17.3 Enforcement and Institutional Data
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10.17.3. 1 Enforcement

The Ministry of Environment, the Inter-Ministry Committee

established to propose actions for noise reduction, motor vehicle and

aviation authorities, State Pollution Control Authority, Smoke Control

Council and Local municipal councils are involved Ln enforcing noise

regular ions.

A permanent Commission on Aircraft Noise functioning

as an advisory body to the Government in all questions involving

aircraft noise has been established. This cornn_ission is responsible

for monitoring noise at all airports and must take the initiatlves

for noise abatement n_easures in cases where noise is the cause of

environmental disturbances. At some airports, local noise committees

have been appointed to handle complaints from the local inhabitants.

(lO-lOZ)

i0.17. 3. Z Institutional Data

I. Norwegian Department of Envlronment Protectio_

"Miljoeverndepartemente t"

Myntgaten Z

OsLo 1, Norway

2. Akustisk Laboratorium

7034 Trondheim - NTH

Norway

3. National Institute of Technology

Acoustic Section, Post Office Box 8116

Oslo dep. - Oslo I

Norway

4. Norges Byggforskuings institutt

(Norwegian Building Research Institute)

Ferskniugsin. 3G
Biindern - Osio 3
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10.18 Poland

Although the Polish government is aware of the existing

noise problems and norms and guidelines have been issued, it is

indicated that despite all efforts directed in the preceding 10 to 15

years toward noise abatement in Polish industrlal enterprises and

residential and commercial areas, the overall number ofworksites

and dwellings with noise levels above the permissible limlts has

remaiaed (as of 1973) sLiil very large.

10.18.1 Laws, Regulations and Guidelines

The Decree of the Council of Ministers, August IZ, 1971,

under No. 169, recapitulates and summarizes the problem of health

protecLion from noise and vibration exposure and the tasks of noise

abatement. Italso makes the existing supervisory authoritiesrespon-

sible for their individualindustrialbranches or related activities

(transport , road traffic,etc.) The Decree makes tilePolish

Con_miRee on Normalization and Measurement Units (PolskiKon%itet

Normaiizacji L Miar) responsible for the issuance of industrial

norms, regtllationsand guidelines for the 1971-75 period.

The Decree specificallystates that admissible noise

and vibration criteria must be determined for each type of mechanical

equipment, itis the responsibility ofthe manufacturer to take

the existing limits inLo consideration; whenever certain machinery

exceeds such.Hmlts, a fixed time should be set to either withdraw

the product from the market or to rectify the causes of excessive

noise or vibration, That criteria of admissible noise and vibration

levels also applLes to imported machinery. (10-103, p. 53)
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10.18. l, i Occupational

The problem of protecting the Poilshworker from the

e[£ects of excessive noise and vibration levels seems to have priorlty

over sin,i}a_ protective measures innon-industriai domains.

In countries of the Warsaw block there is a Permanent

Comn_ittee on Building attached £o the Council of Mutual Ecoaon%ic

Assistance (KWPG) whose agenda also includes tileproblems of

noise abate[nent and the issuance of normative gulde}lnes for all

industrial activities.

Like many other countries Poland also accepts recom-

mendations on file threshold of noise exposure worked nut within the

ISO/TC-43 (ISO Draft Recommendation Z35, 1961), although certain

recommendations issued by tileWarsaw Bloc Councli deviate from

ISO.

The lnstltute of Technical Acoustics (Zak_ad Aiustyky

Technicznej) of the Centralinstltute of Labor Protection

(Centralny lnstytut Ochrony Pracy, usually abbreviated to CIOP) i

sinf4les out the following sources as being prlmari[¥ responsible for !

excessive noise levels lnengineering plants: pneun_atic equipment .!

(i00 to 134 dB); power hammers (90 to IZZ dB); snllth hammers

(I00 to IZO dB); drills in mining operations (98 to IZ0 dB); power

rammers in molding and casting operations (96 to 116 dB); presses

in rolling mills, stamping plants andwlre works (90 to 10Z dB);

circular saws (90 to 115 dB); fittings and fixtures in various valved

eqt_ipment (100 to IZ0 dB); equipment for releasing or receiving

pig iron{90 to ii0 dB); various transport equipment in mines, especially

cars and trolleys (95 to 108 dB); knock-out grids and molding

equipment in foundries (90 to 106 dB); jets and nozzles in heatln 8

and open-hearth furnaces (90 to 108 dB); equipment in engine-test
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houses (ZOO to iZ5 dB); presses and han_mers for plastic materla[s

(92 to 120 dB); straightenixlg, flattening and stretchlng equipment in

aircraft factories, motor-vehicLe plant_ and textiles and building

machinery enterprises (i02 to 116 dB); wood-working machinery

(98 to 115 dB); equipment in fettling shops (about 115 dB) and rotary

fettling tables (gZ to 110 dB); jolting and vibrating machinery in

engineering plants {91 to 111 dB); riveting and pneumatic grinding

machinery {98 to 115 dB); braiding and other cable-working machinery

(96 to 109 dB).

The following noise generating equipment is listed in

the building industry and in enterprises manufacturing buliding

materials: shaking screens (95 to 119 dB); crushers (96 to 113 dB);

wood-cutting saws {97 to 115 dB); breakers and kneaders {98 to 105

db); frame saws (97 to 103 dB}; polymerization chambers (112 dB);

presses (92 to 110 dB); mortisers for woodwor'king (108 dB);

bait mills, tube mills, plating barrels and shaking drums {93 to

110 dB); rotary kilns [91 to 99 dB); breaking machinery [I04 riB);

deftberizers (106 dB); concrete shakers (98 to 102 dB); planers and

millers (97 to 101 dB); cabs of bulldozers and excavators (90 to 97

dB).

The following noise-generating machinery is mentioned

as operating in tlght-industry enterprises: looms (102 to 112 dB);

winders (94 to 114 dB); spinning frames (93 to 110 dB); drawing

frames (97 to 104 dB); twisting frames (95 to 104 dB); cording

machines (95 to 102 dB); warp frames (up to 101 riB); automatic

stocking frames (up to 98 dB); other specialized machines (95 to

106 dB),
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The following noise-generating processes and machines

exist in enterprises of chemical industry: aerodynamic and hydrodynamic

processes involving compression, decompression, and flow of fluid

media; ventilators; processes involving breaking up and mixing of

materials; processes involving transport of materials. Other noise-

genoradng equipment in Polish industrial enterprises: macLllnery

in power-generating plants, such as compressors, turbob[owers and

generators (97 to 115 dB): and, in metal-working and wood-working

enterprises: automatic lathes, turret lathes, grinders, drillers

and borers, power han2nlers, nliliers, sheet and plate mills,

circular saws, band saws and planers and shapers (95 to 106 dB).

(10-103, p. 5-9)

Legally binding norms and zegulations on hearing dan_ages

and vibration-induced disorders in industrial workers are available in

the folio%ring two official orders and guldetines. (I0-I04, p. ]02-I03)

i. Decree of the Councll of Ministers from Ivlay l-l, 1956,

on detection and recording of occupational diseases

(Dziennlk Urz_dowy, No. 27).

2. Guidelines of the Committee on Work and Wages from

Ju|y 19, 1964, on vlbration-induced illnesses

(Dziennik Urzedswy, No. 2/16).

Legal provisions concerning the assessment of damages

caused by noise and the existing measures on abatenlent of noise and

reduction of vibrational hazards are available in the fo|iowlng orders

(I0-I04, p. 10Z-103):

I, Decree of the Council of Ministers fronl August 21,

1959, on genera[ health conditions including silencing

measures in newly built or reconstructed indtlstrla[

enterprises (Dzlennik Urz.edowy, No. 53).
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Z. Order by the Ministry of Communications, under No.

25/W (W standing for "internal affairs"), from December

15, 1959, oa enactment and execution of regulaLions

concerning work safety and hygiene in enLerprlses of

communication engineering.

3. ]Decree of the Chairman of tile Committee on Building,

Urban Development and Architecture from July 21, 1961,

on englneerlng and technological aspects of buildings

and structural objects in genera] (Dziennik Urz_dowy,

No. 38). Noise control provisions include: (10-103),

p. 5Z) sound-absorbing equip*nen£ must be installed

in noise-infested industrial areas: special frames or

foundations should be provided for noise and/or vlbratlon-

generating equipment such as ventilators, pumps, motors_

engines, etc. ; walls and ceillngs of noise-infested rooms

and halls should be insulated; offices should be screened

from shop noise: and machinery shou[d be designed

to provide nnaxin%um safeguards against noise and vibration

exposure. All new machinery, before being put in

operaLlon, should be examined for such characLeristics.

In addiLion to the aforementioned orders and decrees, the

following two exlstlng regulations or legal codes are pertinent to the

problenl of nolse abatement: (i0-I04, p. 103):

I. Criminal Code and Lhe Law on Offenses (articles 286,

230, 215, 242, Z37, and 235 of the Criminal Code:

articles 28 and 30 of the Law on Offenses).

2. Decree from November 10, 1954 (Dzlennik Urzedowy,

No. 52) on Trade Unions' responslbllity to inspect

working conditions and enforce regulations on work

safely and worker protection.

Other existing orders, decrees, and guidelines (10-103,

p. 49-50) are as follows.
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The order of t:be Ministry of HeaLth and Welfare (Ministers[we

Zdrowia i Opic, kiSpoC'ecznej) from April 16, 19o8 (Dziennik Urzedowy

No, 14) on keeping records of occupational diseases and procedures for

their docmnentation and statist[oaf evaluation. The portior_ on huaring

damages defines such damage as difCicutty for the handicapped person

to understand hlllnafl speech. 'l'his ill turn is ullderstood as a two-sided

loss of bearing in the value or at [east 30 dB, determined audlometricaliy

and computed as an arithmetic average for frequencies of 1000, 2000,

and 4000 l-lz separately for each ear. Aging factor (presbycusis syndrome}

should be accounted for: for persons 20 years of age - 1.3 dB, 30 years -

7.4 dB, 40 years - 12.7 dB, 50 years - 18 dB, 60 years - ZT..I dB,

70 years - 36.7 dl3, 80 years - 4-1 dB.

Another Order of the Ministry of Health and Welfare, dated

Aprit Z2, 1868, determines the necessary procedures for prophylactic

exert'tins[lens of workers. Still aaother Order of the same Ministry,
i

dated August Z, 1968, states tibet st_ch examinations for noise exposare
i

above the prescribed limits should take piece once in two years.
i

18.18. 1.2 Emission limits-existing products

According to the existing Polish norms (PN-70/B-02151),

(10-I03, p. 84-85) permissibte indoor noise levels in residential

rooms, hospitals, schools and offices should correspond to recommen-

dations of the Warsaw Bloc Council, (Table 10-21)
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Permissible noise levels from all

sources in dB(A)

Type of Room

For the lnost tlnfavorable

fur 8 most unfavarabIe half-an-hour between

hours botweol] (_ and 22 22 and fi

B.esldential rooms

(iacludiag hotels} 40 30

Hospltai rooms 35 30

Doctor's offices 35

OperationRooms 30 ---

School rOOl2_S _ l_bs 40 ---

ConFerence rooms

and audltorla 40 ---

Rooms for intellectual

work 35 ---

Offices (withotlt [nierna[

sources of noise) 40 to45

Table 10-21. Permissible Indoor Noise Levels in
Residential Areas.

Source: (10-103)

The aforementioned Po[ish nor_n,(PN-70/B-02iSi) sets

permissible noise levels for the following worksiles, tabulated in Table 10-2P.

The [eve[s account for both external and internal noise sources.
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Type of Room or Shop Permissible noise level in dBA

Administrative of/ices with typewriters
and calculating machines 45 to 55

Laboratorit_s with internal sottrces of
noise 45 to b0

Calculating of/ices, rooms for typists

and teletypists 60 to 80

Manager's offices in industrial

enterprises 65 to 75

Table 10-22, Permmssible Noise J_evels in Works[los

Source: (lO-103)

Tractors and farm machinery should not exceed the limits

of 85 dBA. Telephone exchange halls and radio rooms should not exceed

the limits of 60 dBA, whereas 65 dBA is set forth as the maximum

permissible noise level for workrooms, recreational r'ooms, sickbays

and offices aboard ships° All these norms correspond to recommendations

issued for the Warsaw Bloc countries, it should be understood that on

mainland (dry land) the corresponding limits are 30 and 35 dBA. In

rooms aboard shlps in which the level exceeds 90 dBA. e.g. in engine

rooms, special ship handling and control rooms, areas must be made

availabie whose levels should not exceed 70 dBA. (i0-I03, p. 89-90)

10.18, 1.3 Emissions limits-new products

Noise levels in road transport vehicles (driver*s seat)

are set forth in thePN-71/S-04052 norm's, applicable only to new

factory products. Arithmetical average is taken_ based on three

measurements for each speed category. Noise levels should not
El
h

exceed 80 dBA'_ for passenger vehicles, 82 dBA for motor trucks
/*

_' No data are given at what distance the measurements should be taken.
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and 85 dBA for buses, Measuremcnt_ should be ,uade on asphalted roads

with tess tha,_ 1 i_crcent slope and with wind velocities not exceeding

3 m/sac. (L0-I03, p. 89)

10.18. l.-I Zoning Approaches

Rcco)nn_endation for varlous urban sectors, issued by

ISO, differ fron'l those issued to the Warsaw bloc countries (RWPG,

PC 263-6Z). The latter are: for residential areas - N45 by day,

N35 by night; for business sectors = N50 by day, N40 by night; for

industrial sectors - N55 by clay, N45 by night. Similar figures for

I,'ederal Republic of Germany read: 55 and 40 for resldeatial areas;

55 and 40 for business sectors; and 65 and 50 for industria!, areas

(10-103, p. 93)

According to Warsaw Btoc recommendations (PC Z63-67,

August 1967), instead of applying admissible levels to individual, urban

sectors the following table of corrections should be used for computing

levels for residentla[ houses. (Table }0-Z3)

Locality of the house Correction in dBA

in recreational sectors -10

In residential areas -5

In mixed res[dentlal-buslness areas 0

In downtown business sectors and industrial

areas +5

Table 10-Z3.

Polish Correotlons to Noise Limits for Various Zones
Source: (10-103, p0 94)
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10. 18.2 State and Local Activities

Poland, beif_g a centralized country with state-owned

means of production, has ao legislation that WOttld apply to "local

autbortties".

10. 18.3 Enforcement and Institutioaal Data

10. la._. 1. _nforeement

Although the Polish state norm states that noise levels

to which workers are exposed for five consecutive hours should aot

exceed 90 dBA. (10-]03, p. 8), the pertinent data assembled by

the Central Institute of Labor Protection (CIOP) claims that in 1970

about 500,000 workers, or 13.7 percent of industrial labor force,

were exposed to noise levels above the 90 dBA limit. These data

are tabulated in Table 10-24.

Percentage oiworkers exposed

..... Branch of Industry to noise to vibrations

Heavy industry

(metailurglea[ plants, shipyards) 19. I Z5.75

Machine building 9.5 14.65

Lightindustry 34.8 9.55

Construction and industry of

building materials 5,9 9.75

Chemical industry 5.7 7.8

Other B_anches 25.0 31.5

Table 10-24.

Percentage of Polish Workers Exposed to Noise andVibr_tlon
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P,eference(IO-]03, p. ll-12) also tabulated hearing

damages and vibration illnesses by percentage I:o tile Cotal zltllnb(2z" el all

occupational diseases. In 197I tim percentage of hearing damages to

industrial workers was 25.5%, that is 1,280 persons were affected;

it was second onl 7 to the overall number o1: cases of poisoning.

Vibration illnesses occurred in 9% of all occupational disease, i.e.

in 450 persons. This is due to the fact thaL the number of audiometric

centers is still very low and that their services are generally

inadequate, (10-103, p. 12)

Hearing damages per individual branches of industry

are shown in Table 10-25.

Branches of Industry Percentage of hearing damage
(o£ the total number
o5 occupational illnesses)

Heavy industry (metallurgy, shipbuilding) 45

Machinebuilding 18

Light industry ii

Building and industry of building
materials 7

Chemical industry 1

Other branches 18

Table I0-25.

Polish Occupati0nai Hearing Damage b_rIndustry
Source: (I0-103, p. 1Z_
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How far tl_e nolse-exposure levels have been adjusted in

recent years is hard to say. A study was made assessing tbe noise

exposure levels in various prodactlon shops in Poland from 1960-1971.

(10-105, p. 4)

For illustration, tbese resuits are given (in an abridged

form) in Tables lg-Z6a to lg-Z6e.

Total number of shops Noise levels

Type of shod tinder observation h_ d_ _m-

Weaving plant 42 95-104

Spinning mill 32 89-102

Cording room 15 85-97

Roving frame roon_ 6 9Z-10Z

Warping mill 6 78-90

Scutchlngroom b 95-I01

Winding room 14 82-100

Table i0-26a. Noise Measurement on Worksites
in Textile Plants.

Source: (I0-105)

Total number of worksites Noise levels

Tvfl_ of _oom oi-wol.ksite _er ohservatiorl _p dB

Sorting and coal washing

plants 24 89-i07

Elevator(operator'scab) 4 91-94

Ventilatorroom 3 89-I00

Compressor room 12 94-108

Underground pumping plant 4 93-100

Table 10-Z6b. Noise Measurement on Worksites
in Mines.

Source: (10-105)
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Total number o[worksltes Noise levels

Type of worksile_ _nder observation _T]0[_

Tur bogenerator room 8 90-104

Turboblower room 10 95-103

Boiler operator's room Z 80-85

Boiler house 7' 89-103

Coal putverizing plant 6 91-109

Pumping plant 12 89-105

Table I0-26c. Noise Measurements on Worksltes

in Thermal Power Plants.

Source: (10-105)

Total number o[ plants Noise levels

Type of D[aD_L under o_servation _ ' in ¢]B

Worksite of blasefurnaces 18 81-102

Steelmaking mill 19 85-96

Rollingrail[ 49 82-I15

Agglorneratlng ptant IZ 93-109

, Coker y 14 93-104

Table 10-26d. Noise Measurement on Worksttes in

.Iron and Steel Works.

Source: (10-105)
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Total Number of Plants Noise Levels

Type of Plant UnOer Observation in dB

Hall w_Lh machine tools 64 81-104

Construction & assenlbly haL[ 78 79=i09

W_ Idlng shop 17 86-103

Forge shop 26 83-106

Moulding & easLing shop 18 80-111

Fottling & dressing shop 18 91-109

Woodworking shop & joiaery 26 70-109

Boiler room 21 86-102

Compressor room iI 94-i14

Table i0-26e. Noise Measurement on Workslte

of Selected En_ineerln_ Plants.

Source: (10-105)
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10. 18. 3.2. Institutional Data

List of Institutes in Poland Concerned with Noise Abatement

Name of Institute Address

Centralny Instytut Ochrony ul. Tarnka 1, noise and vibration assess-
(Central Institute of Labor Warsaw ment: abatement through

Protection), Dept. of silencers, screens, ear-
Applied Acoustics pings; assessment of

norrNs

Glowny InstytutGornictWa, pi. Gwarkow I, noise assessment and
Dept. of Health Service Katowiee audiometric studies
(Central Mining Inst. ) in mining; prophylactics

and veriflcation of

measuring instrument

Insty%ut Cybernetykl ul. Krajowej turbulent noise research,
Stosowanej (Inst. of Applied Rady Naro- modelling methods
Cybernetics), Polish Academy sowej 51-55
of Sciences Warsaw

Instytut Badawczy Lesnietwa Sekoein near saws and woodworking
(Forestry Research Institute), Warsaw machlner 7 noise; methods
Dept. of Labor Protection of measurement

Instytut Elektrotechnik[ ul. Janos[ka electric motor noise
(Electrical Eng[neering 28, Miedzylesie assessment and measure-

Institute), Sept. of ment; s[lencingmethods
Electr_c Machinery and devices

Instytut Lotnictwa (Aviation ul. Krakowska noise suppressing in
Institute) iI0-114, alrcraft, esp. jetaircraft

Okecle,
Warsaw

Instytut Mechaniki ul. Duchn[cka 3, research in ultrasonics;

Precyzyjnej (Precision Warsaw designing of ultrasonic
Engineering Instltute) devices

Instytut Morski (Institute ul. Dlugi Tare noise aboard ships,
of Navigation), Dept. of measurement and

Marine Technology and evaluation of norms
Operation

Instytut Obrobki Skrawaniem ul. Obozna 14, assessment and
(Institute of Metalworking Cracow measurement of noise

and Machining), Dept. of in machining hails: norms
Maci*ine Tools and noise abatement
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List of Instltutes in Poland Concerned with Noise Abatement

Instytut Organizacjl [ ul. Racjonall- measurement and assess-

iMechanlzacji Budown- zacji 6-8, ment of construction

[ct%va(Instituteof Warsaw machinery noise
h4anagem ent and
Ik4echanization in Build-

ing Industry)

Instytut Podstawowych ul. Swietokr_y- research [nand designing
Problemow Techn[k[ ska Zl, Warsaw of measurlng instruments,

(Institute of Eey filters and electro-

Problems in Technology), acoustic devices: norms

Polish Acaden%y of Sciences, and guidelines
Dept. of Cybernetics and
Acoustics

Instytut Techniki Budown- ul, i<sawerow acoustic in buildings and
lanej (Institute of Build- Zl, Warsaw swellings; assessment of
ing Technology) localities for buildings;

insulation and screening:

working out norms

Instytut Teehniki ul. Mys[a Z, working out norms of
Cieplnej (Institute of Warsaw permissible noise levels

Heating Engineering), in power plants
Research Laboratory of
Ventilator Noise and

Vibrations

Instytut Medyeyny Pracy ul. K. Marksa noise, vibrations and
w Przer=.ysle Weglewyrn 17, Zabrze ultrasonic effect on
[ Hutniezym (Institute of 1Rokitnica human health and

Occupational IV[edicine in measures of protection

Mining and Metallurgical
Industries), Dept. of

Physical Injuries and
Traumas

Instytut Medycyny Praoy ul. Teresy 8, noise hazards and
w Przemysle Wlokiennlczyrn Lodz audion_etr 7

L Chemieznym (_nstltute of
Occupational Medicine in
Textile and Chen%ical

industries}

Instytut Odlewnictwa ul. Zakoplansk& noise problems in

(Ins%itute of Metal 73, Podgorze, foundries
Founding) Cracow
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List of |'nstitutes in Poland Concerned wlth Noise Abatement

Przernyelowy Ins_ytut ul. Starolecka noise control in farm
Maszyn Rolnlczych 31, Poznan machinery, esp. sprayers

(Industrial Institute of and rams; methods of
Farm Machinery) measurement and norms

Centralny Osrodok Badawczo ill.Naucz- acoustic insulation of

-Projektowy Gorn[ctwa elska 4, equipment, esp. of

Odkrywkowogo 'rPoltegor" Wroclaw tile"Trelobork" type

(Research and Designlng
Center for Strip Mlnlng)

Centralny Osrodok Badan i ul. Cblopickiego acoustic properties of
Ro_woju Techn[ki Kole- 50, Warsaw tileroiling stock and norms
jnictwa (Research and

Development Center for

R a[Iwa y Technology)

Centrurn Techniki Okretowej, ul. Waly noise abatement and
Praeownia Drgan lAkustyki Plastowskie I, measurements abroad

(Marine Technology Center, Gdansk ships
Laboratory of Acoustics

and Vlbrations)

Hutniczy Osrodek BHP ill. Truchana 8, human engineering

(Mining Engineering Center, 1,7.atowioe studies includlng

Industrial Safety and Hygiene) protection from
noise

Centralny OsrodekKonstruk- ul. Staling- noise and vibration
cyjno-Bodawczy Przernyslu radzka 23, control in motor

Motor yzacyjnego UPolrno H Warsaw transport
(Research and Designing
Center of Motor Vehicle

Industry), Dept. of
Acoustic Research in

Motor Transport

Osrodek Badawczo- Archimedes noise and Vibration in

Konstrukcyjny (Research Engineering pneumatic machinery
and Designing Center), Works, Wroclaw

'IHydropneuma'I Laboratory

Centralne B[uro Konetrukcjl al. Rydygiera re|ling bearing vibrations
Lozysk Tocznych (Central 11-13, Warsaw problems
Bureau for Deslgning and

Building Anti-friet_on
_ea rings)
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10.19 Soviet Union

Although there have been recent legal revisions, the

USSR has had law controlling noise on the books since 1955. Most of

Soviet law concerning noise is in the form of administrative law

promulgated by the various ministries. There is no comprehensive

agency for noise control and abatement in the USSR, but the Ministry

of Health plays a leading role. The strongest area of coverage is

industrial proLectioaof the workers _ hearing. Yet existing laws also

cover most of the other areas -- transportation noise sources,

residential and city noise -- and most of the commonly-known legal

approaches: zoning, measurement and labeling of noise-producing

machinery, building codes, disturbance-of-the-peace statutes.

10. 19. 1 Lawsp Regulations and Guidelines

10, 19. i,I Occupational

In December 1975 a new regulation was issued requirin@

emissions noise limits on variottstypes and rnodeis of new industrial

equipment, What littleisknown about these limits is discussed in

a following section (16,19, 1,3)°n emissions limits for new products,

Occupational noise limits have been tightened over four

times in the last twenty [ears in t}_eUSSB., Regulations issued by

the two different agencies on the same topics are now in effect,

Table 10-27 identifiesvariotlsregulations:

10-175

t

r



No.

5N-1004-73 1973 All permanent factoryworkplaces, issued

by Health Ministry.

SN-Z45-71 1971 All new or reconsLructed workplaces, includin

(in effect agriculture and transportation as well as

from Apr. factories, issued by State Construction

I, 1972) Commission ("Gosstroy").

8N-877-71 1971 Railroad workers, replaces SN 276-58.

SN 872-70 1970 New workpiaces. Issued by State Construction
Con, mission. Confirmed Dec. 1970.

SN 785-69 1967 Superceded bySN 245-71.

SN 276-58 1958 Railroad workers.

(temporary)

ON 20-62 1962 Railroad workers. A more severe norm

promulgated by the Ministry of Railroad

Transport to augment SN 276-58. The

only known case of a Ministry of exerslzing

its right to develop stricter norms for

itself than those assigned by the Ministry
of Health.

SN 416-62 1962 Sailors or maritime, river and lake vessels.

MAP 6123-50 1950 Flight crews on passenger aircraft (civil

aviation).

GOST 11870 1966 Standardization of measuring and labeling

(effective noise emission of machinery.

1968)

REG 136 1957 Determination of noise-induced deafness

nervous disorders as occupational diseases.

Table 10-27. Work-Related Soviet Norms on Noise.
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The 1973 Sanitary Norm for industrial noise 1004-73

incorporates the concept of allowable noise spectral curves recommended

by theTC-43 "Acoustics" Committee of the International Standards

Organization (I.S.Q.). For example, tile most permissive norm for

the worker in the factory corresponds to I.S.O. curve "Index No. 75"

and sets the limits shown inTabie 10-28.

Center frequency of

octave bands (hertz) 63 125 250 500 1000 Z000 4000 8000

Maximum noise level

i permissible in that

octave band (dB) 94 87 81 77 75 73 71 69

(The index Number is derived from the maximum noise level allowable

for the octave band centered around 1000 hertz.)

Table 10-ZS. I.S.O. Curve NR 75

Source: (I0-107, p. 29-35)

If the noise does not }lave an unusual frequency composition,

this "75" curve rougbly corresponds to a maximum of 80 dBA. It can

be seen ozlFigure i0-3 . This graph and the accompanying key also

indicate allowable maximum Soviet noise levels for workers in various

other occupational settings.
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Geometric CenterFrequeneyLln Hertz)of Octave _ands

Figure .10-3, Basic PruvLsion,s of SovietR e_ul&LLon
1004-73 Concern[n_ ,,_;L.xLmulr_ L eyrle of _[,e -
,ino,cCup_.O.o'uais_tun_.

Source: (10-107, p. 29-35)

A.pprox.

KEY: Index Nc_. _:o_u[v.in dBA

1. Ordinary workplace_ in
factories, etc. 75 80

Z. Laboratories with naLse
sources. 65 70

3. Remote control and
observation stations in

factory automated procesBes. 55 60

4. Offices with office machinery. 50 55

5. Offices where thinking work

demaoding high levels of
coneerztration occurs. 40 45
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Because in other occupational settings there is more

technical possibility for noise control and amount of concentration

demanded by the job, the noise standards arc stricter. To be

permissible under these norms, the SOiSe in an occupational setting

must be equal to or less than t}latprescr[bed by the corresponding

index number at every frequency.

If the noise being chocked has significant in,pulse

noise characteristics) or if it has in it "the special existence of

pure tones",_:c tileapplicable norm is made 5 dB stricter at all

frequencies • (i0-I08)

Followlng [.S.O. rccomtnendadons, the baste Soviet

norms described above may be adjusted if the duration of the noise

is less than an entire eight-hour shift, according to tl_eTable 10-29.

Table 10-29 Adjustments _o Regulation 1004-73 in Respect to Noise

Exposares Less Than an Eight Hour Shift

If the duration of the Adjustment to be added to the

noise is iSO curve (= the approximate

amount in dDA by which t|ae

norm is made more lenient)

45 thin--1½ hours 5

30 nxln--45 rnin. i0

15 rain--30 rain. 15

less than 15 rain. ZO

-_ Legally defined as present if there is in the spectrum at Least one 1/3

octave band in which noise ts 10 dB or more greater than in the adjacent

bands. (I0=120)
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Example: A laboratory with noise sources is generatly quiet but has

a piece of equipment producing a noise level throughout the lab of up

to 93 dBA for less than 15 mbmtes a (lay.

Appropriate IS0 curve No. 65 + 20 = ISO curve No. 85 = 90 dBA

applicable to this lab

situation.

The noise environment of the lab is probably not within permissible

Soviet limits.

If noise cannot be reduced to meet the liInits, it is

pernlissible (and compulsory) to use ear protectors.

Periodic health examinations are oonlpulsory for workers

in workplaces of more than 95dBA. The local Trade Union representative

is charged--for pension control purposes--equally with the physicians

in verifying that possible hearing disabilities were in fact work-related.

(10-i09)

Other Occupatioaal Re;4ulations

The i_.ailroad Ministry had tighter than average norms in

the past and has modified but not further tightened them in the last

four years. (Table I0-30)
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Type of noise situation Permissible sound pressure levels

(dBA equiv.)

I. Engineer's cabin of locomotives. (l_neasured on loaded

cars carrying power plant of locomotive moving a£

diesel locomotive, personnel- 80 Z/3 normal nlax.

carrying sections of refrigerator power)
trains.

2. Examples: itlcars of locals and

comnluter trains, in the crew-

rest sections of construction 75

(work) trains.

3. Passenger cars, medium distance
trains. 70

4. Exposure more than Z4 hours: (measured at speeds =

]Examples: passenger cars of Z/3 of nominal "constructed"

long-distance trains. ¢l.ew-rest 65 speed .+10 kn_/hour.

sections of baggages and postal

oars, raliroad offlce cars.

Table ]0-30. Noise Control on Trains per

Sanitary Norms 877-71.

Source: (10-107, p. 36)

The noise norms protecting Soviet sailors on board ships

employ the same frequencylevel/duration criteria en_ployed in the

norms already discussed. The difference is that the sailors' "home"

environment--i.e., the cabin where he lives when off-duty--*T_ay need

noise protection standards just as much as his duty station does. As

shown in Table 10-31 the maritime norms take this intG account.
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Noise situation ISO No. .. Approx. equivalent in dBIA

Sailors on duty (measured at
duty station)

Exposure tomaximum
level is less than two hours

per day. 90 95
Exposure tomaximum I-eveI

istwo-sevenhoursperday, 80 85

Exposure for ent{_'e watch at
isolated (remote control)duty
station, 65 70

Sailors offduty (measured in

his cabin, common rooms,
rest area)

Exposure is greater than
24 hours at a time. 40 45
--8 to 24 hours 45 50

--less than 8 hours 50 55

--less than 8 hours, & no •

facilitiesfor sleeping on

board (riverhydrofoils) 55 60

Table 10-3k SN 416-62

MaxlmnmAllowable Noise Levels on Board
Soviet Sh_ps.

Source: (lO-110)
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I0.19. 1.2 Emissions Limits -existing prodtlcts

This tactic so far has not becn incorporated into the Soviet

r_gulatory appr oath.

]0.19. 1.3 Emissions Limits -new products

In 1971, we reported that GOSSTROY had ordered the

step-by-step development and incorporation of measurement standards

for all n_a_hinery types of all branches of industry::%

Evidently the GOSSTROY is now in the process of

prescribing n]sissions limits for some makes and XTiodels of machinery

for which measurement standards have been developed.

_:: A related regulation GOST 11870-66, confirmed in 1966 and being

introduced gradually, is aimed at helping Soviet branch industries

meet norms on noise through correc_ design and layout of industria l

plants. GOST 11870-65, "2viachines: noise characteristics and

their measurement," makes it compulsory for noise emission
ehnracterislies of all new Soviet machines to be measured in a

standard fashion while theyare in the prototype and testing stage,

and to be labeled with noise documentation when they are produced

and sent to the plant where they will be used. It applies to all

machinery including vehicles (while they are stationary) and

mechanized instruments, and also to some machine components

such as gears, but does not cover machinery producing impulse

. - noise.
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10. 19, 1.4 Zonin B Approaches

Tile USSR has attached great importance to noise zoning

for over fifteen years.

Residential and noise sensitive areas

In the USSR a relatively high percentage of the population

lives in housing particularly vulnerable to noise: un-airconditioned,

multi-family apartment buildings, often constructed from prefabricated

concrete panels, and arranged in con_piexes around conlnlon courtyards.

No, Date Field of Application

SN 535-65 1965 Supercedes SN 337-60.

SN 337-60 1960 Noise levels inside apartment
houses and noise-sensitive

buildings,

SN 41-58 1958 Location of housing (e. g.,

with respect to city transport)
to reduce noise immission into

housing areas.

Table 10-3Z, Soviet Norms on Noise in Residences.

Tile effect of industrial noise emissions to residential and

public buildings in adjacent neighborhoods is also covered by the industrial

noise law. In a 1956 sanitary norm a "design recommendation" was

50 phon (approximately 60 dB in usual circumstances) at the boundary

of the industrial property (SN Z05-56, B. 14, c. (10-109) In 1963 the

form of the regulation was changed to a norm with the specification of

a measurement two meters away from the residential or public buildings

to be protected. The iimits--againexpressed in terms of spectral

curve index numbers--are those shown in Table 10-33,
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ISO Approximate

Location of industry lndexNo. Equiv. in dB(AI

'F'or industries in populated areas:
"Day" (8:00am toII:00pro) 50 5B

"Night" (II:00pm to 8:00am) 40 45

For industries with "sanltary-protective'

.zones (sanitarno-zashchitnyee zony)_::

"Day" 55 60

"Night" 45 50

$Zones around all Soviet factories wlth an emissions problem (air, water,

noise); nolse-aensltive institutions are not supposed to be located

inside a sanltary-protectlve zone.

Table 10-33, Maximum lndustrial Noise Emissions to

Neighboring A teas.

Source: (l(]-Ii])

For nor,_%s protecting housing by llmiting industiai

noise coming from adjacent areas, the determining measurement is

made at the outside of nearby non-industrlal bulidings, two meters

away from the direction of noise. The railroads'are also evidently

considered responslhie for taking into account the noise transmitted

to both sides of rights-of-way, at least where new rlghts-of-way

are concerned.(1O-ll2) The so-called sanitary protective zones

(sanitarnaya zaschitnaya zona) around Soviet industries are another

Soviet statutory institution that controls the transmission of industrial

noise to the environment. The original scheme was promulgated

by Soviet pubilc-heaIth authorities to isolate the public health
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problems (smoke, gases, danger of explosions) of "dirty" industries.

The extent of the sanitary-protectlve zone depends on tiletype and

size of the industrial plant, al'_d is Legally speclfied in detailed

regu[atlons by class and category of industry Noise has

always been one consideration in the doternlinatlon of sanitary-

protective zones, but recently more emphasis has been put on the

noise aspect, and the concept is being adapted for use around ail'ports,

As can be seen from Table

industry for its noise en, lsslon to buiidlngs erected inslde a sanitary-

protective zone is about 5 dBA less severe Lhan for other buildings.

The effect of tra/flc noise on housing and oLhnr buildings,

is controlled by SN 41-58, "Rules and norms of city planning and

constructlon" (issued byGOSSTROY, 1958) and subsequent modifications.

No. 41-58 specifies methods of plannlng of streets, apartment iocatlons.

vegetation plantings, and noise abaten%ent on city transport systems to

reduce noise problems.

Control of design and constructlon: Noise level norms

These norms take over at the boundary of the housing

region, using the existing external noise environment as a "given"

and specifying noise abatement methods to be used in situ. Iv[axlmurn

permissible noise levels are spec[fiedbySN 337-60, as superceeded

by the more comprehensive SN 535-65, and the buildlng insulation

aid construction design specifications needed to meet them are

specified bySN 39-58 (withl 104-53) and later modifications thereof.

SN 337-60 specified tl_ernaxlmum nolse levels of

noise immisslon into resldendal areas of apartment buildings. (in

the ISSR many apartment buildings have retail stores and service

industries built into the ground floor.) These maxinluln levels were

specified by measurements inside the rooms as follows:
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Daytime ISO octave band curve index No. 30

(8 a.m. to I0 p.m.)

Night-time ISO octave band curve index No. 25

(10 p.m. to8a. m.)

These levels are approximately equal to 35 dBA for daytime and 30 dBA

at night, anti preliminary noise checks by Soviet authorities may be

made with a noise meter registering in dBA, However, the standard

was relaxed by 5 dB for buildings whose windows faced the principle

street of a neighborhood, and by 10 dB if they faced a main city

traffic artery. Thus for example, maximum noise allowed in a

living-room facing a main city artery would be 45 dBA during the

day and 40 dBA at night. It can be seen how this reiaxation"dovetails"

with the SN 41-58 norms, meeting potential objections of the city

pia_ner that limits inside housing should be practicable. Under

SN 337-60, measurements were to be taken in furnished rooms

with the windows and doors closed. If the room was unftxrnished

then the maximum readings were allowed to be3 dB higher across

the board to compensate for reverberation effects. If impulse

noise or pure tones o£ noise were present, theywere taken into

account by nanking standards 5 dB stricter, across the board.

SN 535-65 superceeds SN 337-60; it incorporates

the features of 337-50 but is much more comprelaensive. It may

be considered the definitiveSoviet norm on noise inhousing. It

specifies limits both inside buildings and outside buildings, in

the communal land of the apartment complex, Moreover, the

factors included in determining the maximum permissible noise

level for a particular housing unit include not only the time of day

and whether there are nearby major roads, but also the time of

year, duration of the noise, and whether the setting is urban or
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suburban. Table _0-34 gives the basic norms. To the basic norms are

added or"subtracted the adjustments. (Table 10-35)

Table 10-34. Basic Norms of SN 535-65 {before adjustment).

Location ISO curve dB(AI equivalent as

no. given b.vSoviets

Inside the rooms of apartments: 2_5 30

Outside apartment buildings

(courtyards. recreation spacesl: 35 40

The maximum permissible noise levels for a particular

housing situation may be calculated from the tables. It is interesting

that less severe norn]s are in effectfor housing sitednear freeways

(main cityartery or inter-clty highway) and in sanitary-protective

zones. Referring to Table 10-35), for example, we see that a housing

area in a city near a busy neighborhood road gets extra protection,

(-5 dB) but if it is near a freeway it is "written off"; the maximum

noise levelis raised, evidently in deference to the technical difficulty

of coping with heavy, continuous trafficnoise (+I0 dB).

10.19. 1.5 Other Activities

Control o1 design and construction: practice SN 39-58

(with I 104-53 and modified by SNiP II. V.6.62) covers noise abate-

meat practices tobe observed "by all design and building organizations"

for the sound insulation of "apartment houses, dormitories, hotels.

scho0ie, cbiidrenrs institutions,hospitals, and public administration

buildings." No limits in terms of dB numbers are specified. Among
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Table 10-35

SN 535-65: Table oi Adjustments for Determining the Norms
for a Particular Residential Situation.

Correction to octave-band curves:

Amount by which the index No. is
to be shifted, more restrictive (-)

Situational factor or less restrictive {+)

Quality of noise:

pure tones present =5
impulse noise present -5

Total time of noise duration in daytime
[7 am to 11 pro), in each and every 8-hour

perlod:
i 50-100%of time 0

lZ-50% +5

3-17- % +I0
O. 8-3% +15
O. 2-0.8% +20

less than 0. Z% +25

Time of day:

daytime (7 am to 11 pro) +10
nlght-time (11pm to 7am) 0

Time of year:

winter (windows closed) +5

summer (windows open) 0

Proximity of major city transport lines:

absent 0

principle neighborhood road -5
main city artery or inter-city highway +10

Location of housing area:

in the suburbs -5

city development 0
within a sanltary-protectlve zone +10

Adjustments to be added to basic SN 535-65 norms given in T_ble (10-34)

Source: (I0-I IZ)

10-189



other points covered are the following:

1, Structures containing intense noise sources must
be sited at a distance from buildings in which quiet
is needed.

2. Kitchens and sanitary facilities in dormitories and
hotels, and sanitary facilities in apartments should
be located in a separate construction celt insulated
with wooden material, or they should be separated
from llvtng rooms and bedrooms by a hall, corridor,
etc, Those constructlon cells should be sited

vertically one above the other on the various floors.

If it is necessary to locate a sanltary facility adjacent
to a living room, installation of the facility on the
con_mon partition is not permitted.

3. Kitchens and sanitary facilities are not to be located
adjacent to classrooms or Imspitai wards.

4. Dining rooms not to be adjacent or over classrooms,
llving quarters, or hospital wards.

5. Boiler rooms, elevators, pumps are not to be
located directly under or adjacent to living quarters,
childrens' roollls, or classroolTls.

6. Trash shafts are not to he adjacent to living quarters.

7. Water and sewage pipes should not be set in the
wails adjacent to living quarters.

8. Prohiblted ls the direct fastening to the construction
elements of the building of electric motors, pumps,
transformers, and other equipment producing nolse.
Instead they must be mounted in or on separate
structures isolated from the rest of the building
fitructureo

9. Also included are construction guldelines for making
party walls and doors more soundproof for the same
weight of materials.
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More specific construction guidelines are given in

SNil j ii. V.5.62. Illparticular, they specify minhxtum allowable

attenuation o£ airborne _ound darough a partition, anti minimujvt

of attenuation of impact sound and airborne sound through floors

and ceilings. These limits are not to be measured by in situ

measurement_ however, but rather by specificatlon of certain wail

and floor constructions deen'ted to satisfy the requlrements.

10.19.2 State anti Local Measures

The USSR is a centralized state and there is llttIe

action on the proviacialievet, atLhoughprovinclal organs are required

to oversee the implementatlon of state norms,

On the city level, the attitude of the local authorities

has great significance for the success o£ total noise control. Oaty

if the city council mounts a noise control campaign and systematically

n:tonitors compliance wilt all of the numerous requirements issued

by the central government be obeyed. For example, in Riga, a

city noise control Commission required all factory and builder

managers to submit noise control plans, The Commission included

the deputy city council heads, the chief sanitary doctor of the city,

and the chief town planner. A noise map of the city has been

used to prevent new housing from being built in an area where

the noise exceeds 70 dBA. Most o£ the city center is now a low

noise _one, thanks in part to a greenbelt area extending through

it. It is planned to make the "Old Riga" section of tpwa a zone for

pedestrians only. in the years 1972-74, several streets have been

converted to one-way street. Much truck trafflc in the city center,

especially at nlght-time was traced to drivers stopping to eat

at home before their runs. Over 1000 tickets were issued, and
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tim driver's organization was fined as welt as the driver. Confiscated

were 369 mufflerless motorcycles, as well. New housing is now

inspected for noise from heating systems or elevators before the

city accepts it from the construction enterprise that built it. None

are accepted or occupied until they.are sufficiently quiet. (10-114)

One national nuisance ordinance exists, the

Regulations governing the behavior of residents. The law of,,ruiy

26, 1966 makes the creation of a public nuisance or behavior in a

public place 'insulting' to the social order a minor criminal

offense; noise nuisance is included under this law. The maximum

penalties are: a fine of 10-30 rubles or 10-15 days confinement or

one to two months corrective labor (e. g. street cleanieg) with

confiscation of 20% of pay. Many city governing councils have

passed similar local statutes adapted to their special circumstances

10.19.3 Enforcement and Institutional Data

10.19.3,1 Enforcement

Enforcing any norm in a centralized system as vast

an that in the Soviet Union is difficult and slippage is likely to

occur somewhere between the top and the bot$om. However. much

practical work is being done in the factories and cities, as evidenced

by a steady stream of articles in the literature. There is probably

short-ran noncompliance in existing plants with frequent compliance

in design of new plants.
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'Enforcement Institutions

The various sanitary norn_s and other norms prevlousiy

enunleraLed were developed chiefly in the Soviet Ministry of Health

and confirmed, or "enacted". by the Chief Sanitary Physician of the

USSR, the head of the VTsSPS (All-Union Central Council of Trade

Unionts), and GOSSTROY (State Committee on Construction Affairs).

acting either jointly or alone. Thus, the norms have the form of

administrative law. Underlying them, however, is the recent version

of the "Bases of law of the USSR and union-republics concerning

health, " confirmed in 1959 by the Supreme Soviet. This basic code

of the USSR on health specifically covers noise po]lution. It assigns

primary statutory responsibility for implementation and enforcement

tO the Sanltary-Epidemiologlca[ Service (SES) and its regional and

municipal stations throughout the USSR. It also obliges all factory

managers, administrators, and officials, (especially members of

the city councils) to cooperate fully with the SES. For factory

managers, this means responsibility for on-the-job medlca[ and

health care, and the provision of office and logistical support to

representatives of the SES. _10-108_3nder the Osnovy. violation_

of sanitary norms are punishable by "disciplinary action, admin-

istrative action, or punishment under the criminal code."

Furthermore. the Osnovy makes all citizens responsible for

cooperating with the SES by observing sanitary norms and

reporting infractions in '*factories, residences, public buildings,

apartment complex courtyards, streets, and city squares. {10-109)

The sanitary norms promulgated by the Ministry

of Health are miniJnum standards: they do not preclude a Soviet

mlnlstryfrom _naking stricter nQise limits for its branch of industry..
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l-lowuver, tile Ministry of Railroad Transport is the only example

we have found of a Soviet ministry that has done so. Its (then)

stricter norcn (ON 20-62) has been previously Ixlestioned.

A legal instrument of even less force than the

sanitary norms are the Declarations (postanovleniye) of the

Council of Ministers of the Suprenae Soviet oi'the Central Commlttec

of the Communist party, which indicate basic policy concerns

of the Government in a general way without inchlding specific

regulations, Ministries are formally obliged to take the

Declarations intoaccount. Recent Declarations concerning noise

include:

Incorporation of a noise "plank" in the Party Congress,
Report of 1975.

(Central Committee of Communist Party) "Concerning

meastlres for the further improvement of health and
• * itthe development of med_cme, 1968.

(Council of Ministers) "Concerning measures for

limiting noise in industry," 1960.

The 1960 measure obligated n%inistriesand institutions

to improve equipment whose noise exceeded the sanitary norn_s, and

to develop noise control n_easures, Italso obligated scientific

research institutes(NNI's) to develop new quieter machlncs to

replace those present types whose noise could not be lowered (for

example, presses, textile equipment).

Besides the officialenforcement mechanism, there

is a somewhat tmiq_lepractice in the USSR of encouraging publication

in the localpress of voilations of regulations that were being allowed

to continue. Much data on Soviet enforcement at the locallevel

-, comes through such press items, If frequently reflects the efforts
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of local health authorities to get leverage on State industries who report

directly to Moscow and thus have a degree of immunity from local

ConLro_ .

10,19.3,2 institutional Data

The Erisman institnte's primary interest is environmental

matters of all types. It has been active in noise-related problems

since at least the early 1960's. It published a book on industrial noise

hazards in Z964, and in the same year one of its leading members,

I. L. I_aragodina published a book on noise in cities and housing.

; (I0-I15) A series of studies by the Instituteled to a revlslon of tl_e

Sanitary Nor:as No. 337 of 1960 setting the standards for noise

levels in housing; the new Norlns (SN 535-65) were much n-tore

comprehensive in coverage and adaptable to specific housing situations.

The institute is currently working on abatement techniques for urban

environments, particutary zoning-type measures.

However, there is no single research organization

in the USSR where noise-control research is centered. Other

important Soviet organizations in this field include the following:

Ministry of Health

All of the local Sanitary-epiderniologicaI Stations

(SES) of theSES system trader the Ministry of Health perform

research and report their findings regularly in publications of Lhe

Ministry.
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The Institute of Labor 11ygi_ne and Occul)_a_tlonai
Diseases of the Academy, of Medical Sciences in
Moscow

([nstitut gigieny truda i profe_sionat'nvve zabolovaniya, }

Tile Institute has a laboratory of noise and vibration (i, K. Raaumov,

director} that worked out the 1969 Sanitary Norms for noise standards

in all types of workplaces,(10-116} These are the most important

noise norms currently in force in the Soviet Uni_an.

The Leningrad Institute or Safety En/{ineering

(Lengradskiy institut Okhraea Truda--"LIOT".) The

head of the lnstttute, D. M. Matalionik. is not directly involved with

noise but has represented the institute at international noise conferences.

The head of the noise control laboratory is Ya. ft'yasbuk, who has

also written a book in industrial noise norms. In theUSSR a weighting

method for converting a set of one-third octave band readings in dB

into a single-number reading is called the II'yaahak method. II'yashuk

has been something of a spokesman to foreign visitors on Soviet noise

control; a lengthy interview, in which he stated that over 12,000

engineers in the Soviet Union were working on noise abatement and

control, appeared in the English press in 1971. LIOT does work in

development of measuring equipment for industrial and field use,

and on the effect of noise on the human organisl'n. (10-117)

The Leningrad Sanitary Hygiene Medical Institute

(Leningradskiy Sanitarno-Gigienicheskiy Meditsinskiy

Institut--LSGML) The most prominent member of LSGMI is Yr.

Ts. Andreyeva-Galanlna, who has headed many projects on the

effects of noise on the human organism and participated in the

drafting of sanitary norms.
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The Scicntific Research Institute of Construction Physics

(NNI stroitel'noy fiziki), Moscow,

A leading member of this building research-type institute

is G. Osipov, whose work has included traffic noise and }lospltal

soundproofing. (10-118) E. A. Leskovhas worked on air condltiontng

noise.

The V. V. Kuibyshev Engineering=Construction InstittLte '
in Moscow

(Moscovskiy inzherno-stroitel'nyy institut ira. V. V.

Kuybysheva.) Like the Moscow Construction Physics Institute, a

more practlce-orlented institution, it has done noise abatment work

and studies showing the economic benefits (productivity increases)

of noise (S. D. Kovrigin and A, P, Mikhegev). This tenth of I_ovrigin

: and Mikheyev also participated in developing a complete noise-

abatement program for Soviet post offices, (10-liP)
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10, Z0 Latin American Countries*

Noise produced from motor vehicles is the main noise

pollutant in Lat.in American countries. (10-123)

10.20. 1 National Laws, Re_ulatlons and Guidelines

Legislation on noise control has been Ill-hired to municipal

and local ordinances issued in some cities,

I0.20. i.I Occupational

i0.20.1.2 Emission Limits - existinb_products

Existing products regulations to control noise produced

from existing products or sources is non-existent to the bent knowledge

of this survey. The following information may give a general overview

of the density of noise and its sources inthose countries.

The trafficenotsesources are not too different from the

rest of the world. Surface trafficis formed mostly by cars, predominantly

srnaliand compact like those popular inEurope; although a higher amoLtnt

of older models stay in circulation. Buses and trucks, mostly dleset-

engined (Leyland, Mercedes, G.M. and Mack are common) also include

many older models. Muffling is poorly maintained or absent. Motor-

cycles usually have small engines (one c_iinder, 125 cc or tess) and are

still more defective in muffling, exhibiting a world-wide preference of

owners for the noisier types.

Cordoba, Argentina, is perhaps a typicaiquiet city. Its

/]00,000 inhabitants own 1i0,000 vehicles according to its Mass Transit

Research Agency. Growth is of the order of 80]0per year. The daily

flow is of the order of 250,000. Downtown trafficis very crowded, with

:,_ This report about Latin America has been largeiy based on an article

entitled "Subjective Evaluation of Transport Noise in Latin America"
by G. L. Fuchs published in the Journal of Sound and Vi_ratior_(1975)
(Ref. I). 10-198



frequent jams at peak hours, in 1960 Licenced motorcycles anti scooters

reached a maximum of 55,000 but are rapidty decreasing as second-hand

cars become accesslbie to workers. Trains ]lave modern diesel locomotives

but tilerollingstock is old and so are the tracks. Luckily, trains are

not frequent and affect limited residential or downtown areas. So s_reet

trafficpredominates. Subways exist only in a few of the capitalcities,

Mexico City's Metro is particularly silentas itrides on rubber wheels.

Air trafficis not so dense as inEurope or the United States

and the aircraft are z-nosilyjets of medium size. Airports are not close

to downtown, wlth a few exceptions. But land suhdlvisions are allowed

unrestricted and the NEF 40 contours are trespassed, so that in twenty

years from now we may expect an acute crisis from airport nolses.

i0.20, i.3 Emission Lh_its-new products

Regulations to control noise lin'Htsof new products are non-

existent.

10.20. 1.4 Zonin_ Approaches - See the Cordoba, Argentina regulation

Sec. 10.29.2.

10.20. 1.5 Other National Measures in the Legal Framework

1. Environmental Effects on Noise

Latin American cities were built on the Spanish Colonial

tradition, with very little town-planning improvements. Their narrow

streets and few avenues are flanked by bigher construction. Green and

wooded areas are quite scarce, except in recent residential developments.

Factories originally built in the outskirts are now surrounded by dense

housing, Parking spaces are in short supply as automotive production

increases so fast. Public transport cannot catch tip with the growth
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rate and this puts pressure on people to ilve as close as economically

feasible to downtown. Lack of synchronized Hghts [n most ,avenues, and

buses driving through most streets, create constant jalns, hnpati_nt

Sotlnding of horns aild untlece_sary acce]er_tlon add to the exhaust noise,

One capital city should be singled out in Latin America for banishing

hoM_ing entirely: Santiago, Chile. In contra_t, other cities like Lima,

Peru, endttre a constant Looting din to which impatient (]rivers concur

by pounding on t]IMr doors!

The _'nildweather predominant in most Latin American

cities (except perhaps so_ttbern Chile and Argentina) invites living wit}'.

open windows. This reduces the normal expected attenuation of about 20 dL_

to i0 dB or less. The low interior absorption of tiled floors, plastered brick

wails and concrete roofs aggravates tilesubjective effects by adding

reverberation. Residential districts have low traffic density but are

pestered by motorcycles and hot-rodders, especially on weekends. Vans

fitted with horn loudspeakers are coi'nmonly used for connrnercio.[ and

political advertising at full voi,lme. To sum up: the environn_ent is a

negative factor will1 a strong tendency to get worse in time. Since some

25u/0of the Latin American population lives in, at most, half a dozen

citie_ in each country, our main concern is conLrol of urban traffic

noise°

2. Noise Surveys

A systematic study of traffic noi_e levels and pubtlc reaction

to it is under way in Buenos Aires city, sponsored by the municipal

authority" and conducted by Professor Malvare_, of th_ National University

of Buenos Aires. Several noise measurements have been carried out,

n_ostly in Brazil, Uruguay, Argentina and Chile. The earliest attempt

known of was in charge of 1-_rofessor l_aulo Sa. who drew an acoustical
-,
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chart of Rio dc Janeiro, where zones of 50-90 dB were contoured in shades

changin_ every 10 dB. Palhano Pedrozo reporLed a subjective survey

on rnaln causes of annoyance in 300 homes in Rio. Excessive traffic noise

ra_fi_ed Lhird, with 10% of Lhc answers. Cupacabana0 the lnost densly

populated area of Rio, gave 20% to noise, and moved it first in the ranking.

Sources of annoyance inside homes turned out the following statistics:

2Z% unn'tuffled cars and rnotorcycles; 20% automobile horns; 15% street-

cars; i3°/0 buses and trucks. In Montevideo, Uruguay, Professor Ca%'bone[l

surveyed various city noises objectively, reporting levels in dB(Lin)

al_d octave-band analysis, it is interesting Lo note that distances to

source were taken, an important parameter generally overlooked in those

times. Vehicles measured at 3 to 8 meters reached levels of 56-106 dB.

In Cordoba, Argentina, the author. Prof. G. L. Fuchs.

measured levels of most of the cars in circulation with the ISO stationary

test, reporting levels in dBB which was the Swiss recommendation

of 1959. Histograms showed S0 dBB as the most frequent level from

sampled measurerOents downtown. On that occasion a one-week noise

abatement campaign was successfully launched, and a "noise thermometer"

mounted on a mobile laboratory. Prof. Fuchs is currently planning an objective

survey of Cordoba for the Mass Transit Authority and hope to correlate

nolse-pollution levels with effects of noise on sleep, relaxation, tnental

work and communication.

10. _0. Z Provincial and Local Le_a[ Framework

The first Latin American city to have noise legislatlon

was San Pau[o, Brazil. Its municipal ordinance No. 4805 reported to

the 3rdICA established a llmlt of 85 dB'B for vehicles in general.

In 1965, the Cordoba, Argentina, municipal authority passed a law

(Ord. No. 4977) with limits in dBB as recommended by the Swiss.
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In 1957 the weighting was changed to dBA, following British and Austrian'

research. It is worthy of mention that Ord. 4977 pioneered in classifying

noises in two categories: unnecessary (punishable without decibel

limits), and excessive, with decibei limits for traffic and community

noises. Swiss recon_mendations wore adopted. Variability was

taken into account by limiting "frequent" and "scarce" peaks

Since then many Latin American cities have passed similar regulations.

The most recent example is the city of Monterrey in Mexico.

{at a distance of 7.5

moors on the side of

I_vcl Proposal the exhaust pipe)
Vehicle dn(A) (1973)

1. Light motorcycle up to50 co. 75
2. ,Molofcycle 50-125 cc $2
3. hlotorcyde over 150 cc (2-st_kc) 84 80
4, Motorcycle over 150 cc (,l-slroke) 86
5, Motorcar up to 3.5 mn 85 80
6. hlolorear, truck, htls, over 35 ton 89 85

Table 10-36 City Council Act (municipal law) for

Cordoba_ Arl_entina: maximum vehicle sound levels.

Source: (10-123)

Ambient Frequent Sezrcc
nolse peaks peaks

nvironment 'Night D_y Night Day Night Day Observations

!l I 35 d5 45 50 551 55 Hospilals, san_toriums, asyIurns, clinie!
II 45 55 55 55 65 70 Residential, schools,small shops
Ill 50 60 60 70 65 75 Downtown a_'artments and stores
IV SS 65 60 75 70 $0 Industrial areas

Table 10-37 Community Noise Limits Inside Buildings

for Cordoba. City., Argentina. lord. 4977)
All Sound Levels in dB(A) and measured inside one meter
away from open windows.

_nurce: (10-123)
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I0,20,3 E6.forcement and Institutional Data

i0.20 .3. I Enforcement

Enforcement of Ordinance 4977 of Cordoba City, Argentina,

is performed by inspectors with sound level tneters; vehicles, hy municipal

police; and bu[idlngs, by noise control office (rnuniclp_l).

10.g0 .3. Z Institutional Data
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10.21 South Africa

Air, sea and river pollution have in the past received

more attention than noise. [lowcver, attention to the noise pollution

problem has recently increased. Tile.chiefproblem is the

coordination of noise control activities in tillscountry.

I0.21. I National Laws r Regulations and Guidelines

The main legal developn_ent in controllingnoise problems

on the national level during the last two years has been the promulgation

of the hearing conservation legislationfor occupational noise exposure.

(10-z4)

10. Zl. I,1 Occupational

Industrial hearing conservation legislationrequires that

for certain activities hearing conservation measures such as wearing

earmuffs shall be carried out when the impulse corrected equivalent

noise level as defined in SAB5 083-1970 "Tile Assessment of noise

exposure during work for hearing conservation purposes" exceeds

85 dBA. This mentioned doctlment defines equivalent noise level as

"the level of a steady nolse that is reputed to cause a stated amount

of hearing impairment to individualswho are exposed to itover a

period of forty hours per week". (10-125, p. 8)

I0.Zl. I.Z Emissions Limlts-existin.gproducts

No national regulations on certain llmits of noise

en-*iss ions.
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lO.Zl. 1.3 Emissions Linaits-n_w products ..

No national regulations of any limits of noise cmission.

10. Zl. 1.4 Zonin_ Approaches

All civilian and military airportss are zoned for nolse

wlth controlled township development to keep residential areas away from

nolse. Ah'craft noise therefore poses no future problem.

10.21.1.5 Other National Measures in the Legal Framework

I0. Zl. Z Provincial and Locat Legal Framework

Two South African cities. Johannesburg and Pretorla,

]lave employed noise control officers but there is no indication of any

existance of certain regulations on the provincial or local level.

(10-lZ4)

10.ZI.3 Enforcement and institutional Data

I0.21.3. I Enforcement

Enforcement of the hearing conservation regulations is

carried out by inspectors of the Department of Labor. In factories

where noise level exceeds 85 dBA, the Chief Inspector of Factories

may require workers to undergo audiomotrlc examination at six

monthly intervals. The cooperation of employers is sought, adequate

grace periods are usually granted, and prosect*tion will only be

resorted to in an extreme case. (10-1Z4)

While the Department of Labor is involved in the

enforcement of the occupational noise legislation, the South African

Bureau of Standards offers technical assistance in all fields of noise

measureme,_t and assessment.
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As to noise from aircraft and motor vehicles, the

effects of aircraft and airport nols_ are assessed by using the South

African Bureau of Standards documents SAB 0115-1974 "The

measuremont of noise and determination of disturbance from airplanes

for certification purposes", SABS 0116-1974 "The procedure for

calculatin_ basic noise parameters from fCOA airplane noise cer

cer[ifica£ion data" and SAB 0117-1974 "The determination and

li_nitation of disturbance around an aerodrome due to noise from

airplanes". As to noise emissioned /ron_ motor vehicles and trafflc

roads, it is assessed by standards and procedures contained in

documents issued by the South African Bureau of Standards.

(i0-124) On the local level two South African cities,Johannesburg

and Pretorla, have employed nolse control officers to handle noise

problems and complaints.

I0, ZI.5.2 Institutional Data

The South African Bureau of Standards offers technical

assistance and develops standards and measurement rules for all flelds

of noise abatement and assessment. An industrial association for

noise abatement exists in dle Eastern Cape Province (around Port

Elizabeth), and the South African Acoustics Institute has just recently

been formed. The Steering Committee for Acoustics and Noise

Abatement is an advisory committee to the South African Bureau of

Standards consisting of members of government dspartments and

also the prlvate, sector . (10-124)
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I0.22 Spain

Spala has not yet enacted a special law to deal mainly with

noise control problems.

10.22. I National Laws and Regulations

The 197Z Law on the ]Protectionof the Atmospheric Environ-

meat Against Pollution defines noise as a form of pollution. At present,

however, the basic laws or regulations controlling this type of pollution

arethose discussed below.

The November 30, 1961 Decree approves the regulation

on nuisances and the supplemental August 16. 1968 decree of the Ministry

of Interior, promulgates ordinances and takes measures to control

ambient noise levels.

t0.22.1. 1 Occupational Noise

The most important development in this area of noise during

the last two years in Spain has been the following:

1) The revision of the existing legislation regarding
permissible noise levels in the industry.

2) The creatioa of a Social Service of Hygiene and
Safety at Work charged with the detection o1 the
existing problems related to noisy ambiences and
to give the correct technical requirements.
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10.22. I. 2 Emission Limits - Existin_ Products

Molor Vehicles

Provisions specifically designed to control noise produced

by vehicles are contained in Articles 90 and 210 of the Traffic Code,

which require vehicles to be equipped with properly working mufflers,

and in tbe Julyl0, 1965 order of the presidency, which fixes maximum

noise emission levels for certain classes of vehicles and also contains

provisions relating to: the inspection of vehicles, noise control devices

in manufacture; fine against violators of noise regulations; and tile

enforcement of vehicle noise control by the Ministry of Industry and

traffic authorities.

10.22.1.3 Other Measures

1) The City of Madrid has an Acoustics and Vibrations

Laboratory for etudying tile problems related to

noisy ambiences.

2) On the national level the National Institute of Normal-

izatlon and Rz_tlonallzation undertakes tiletask of

representing Spain in International Commissions.

10.2Z. 3 Enforcenlen£ and Institutional Data

10.22.3, 1 Enforcement

Measures for the control of nolsc nuizance_ are a respon-

sibility of local governments, whicbhave issued noise control ordinances

applicable to stationary noise sources as well as to traffic circulation,

With regard to the manufacture of vehicles, the Ministry of Industry,

through the Iron and Steel Industries Board, is responsible for specifying

.. and enforcing nolse emission controls.
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In the area of uccupationa[ noise the Ministry of Labor

throtlghout its branches of Labor Inspection and the Social Services of

Hygiene and Safety at Work Lakes charge of supervising and controlling

noise in facLories. Noise problen]s in this area are usually solved by

trying to give a collective solution or by means of individual protection.

The Social Service of Hygiene and Safety at Work uses the "L " for
eq

nleasarlng noisy az_biences. (10-126)

10.22,3. 2 Ins titutional Data

1) Social Service of Hygiene and Safety at Work

Ministry of Labor
Nuevos Minis terlos

Madrid, Spain.

Z) National Institute of Normalization and Rationalization

Serrano 150

Madrid, Spain
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