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Volume I: Europe
Addendum

NOISE-RELATED LANDING CHARGES: UPDATE

Subsequent to the July printing of this volume, I attended the
First Netherlands Colloquium on International Air Transport at The
Hague, August 25-29, 1980. Interviews with Mr. Hans Raben, Director-
General, Netherlands Civil Aviation Authority, and with Professor Dr.
Werner Guildimann, Director Federal Air Office, Switzerland, indicated
that definitive action has finally been taken in those two countries to
implement the specific noise-related Tanding charges which were referred
to in Volume I as being under consideration. Briefly, the actions are
the following:

Switzerland: On November 1, 1980, a Noise Surcharge is being added
to the existing landing charge at the Zurich and Geneva-Cointrin Air-
ports. In Volume I, p. 114, it was noted that the Swiss were considering
two plans. One contained four noise brackets with surcharges ranging
from Sfr 400 where the noise values exceeded 100 dB(A), to a zero sur-
charge where the value was less than 90 dB(A). The second plan involved
a more complicated system also under consideration by the French and
Dutch.* It contained five categories of payments and would provide
higher penalties for noisy aircraft.

The Swiss Noise Surcharge of November 1980 added one more classi-

fication to the four in the first plan and reduced the maximum additional
charge to Sfr 300 in accordance with Table i.

TABLE i
SWISS NOISE SURCHARGES

Class Surcharge
I Sfr. 300
II Sfr. 200
111 sfr. 150
Iv Sfr. 100

v Sfr. ' 0

To determine the class for each type of aircraft, the energetic
mean value of the noise level, measured at the monitoring points in
residential areas surrounding the airports, is used.** The classes and
representative aircraft in them are listed in Table ii.

¥ Volume I, pp. 83 and 183.

**  Switzerland Aeronautical Information Circular 5/80 24 July.



TABLE 1ii
Class Airplane Type
I DC-8 Series 20, 30, and 40
1531 Trident 1E, 2E, 3B; B-707 Series 100-400;
DC-8-50; VC-10; BAC 111-500
ITI B-707 Series 100B, 300B, 300C; B-720(-B);

DC-8-61 and 63; Comet; B727-200 ADV;
DC-9-34 and 50; Tupolev 134

IV DC-9-20, 30, and 40; B-737; B-727-100 and
200; CV-990; B-747-100(F)
Vv Airbus B2 and B4; DC-10 Series 10, 30, and

40; Tristar; 747 Series 200 and SP.

Establishing a standard so that only the DC-8 Series 20, 30, and 40
fall in Class I, with some 707s and DC-8s as low as class three, indi-
cates that the philosophy of the Swiss was to construct a plan whose
purpose was to raise funds for noise abatement rather than to impose
heavy penalties on noisy aircraft to cause their retirement from service.

The Netherlands: Under the recently amended Aviation Act,*** the
government, on application by noise-affected airports, may "designate"
airports which are then entitled to receive substantial payments for
insulation of homes or other property and for the purchase and demo-
lition of homes. As noted both in Volume I and Volume II, all over the
world many individuals have deep roots in their homes and strongly
resist attempts to be moved. After much debate, the law, as finally
enacted, permitted people to remain the their homes if they did not wish
to sell.

***  For a more detailed discussion of the 1978 amendment see Evers,
W.R., "Noise Zoning Around Airports in The Netherlands," Air Law,
Volume III, No. 2, 1978, pp. 74-90. There is one caveat: The
article was written after the Bill was unanimously accepted by
Second Chamber of the States General (parliament is divided into
two Chambers) but before it was finally enacted. His statement is
now incorrect that there where no agreement on purchase price for
existing housing is reached compulsory purchase may be invoked.
Section 26 specifically states that the termination or use of habi-
tation cannot be demanded of the user or occupant. Therefore, he

is not required to sell.



The state is required to pay for these noise countermeasures, but
noise charges must be established so that the polluter must pay the
state in accordance to the noise made. According to the Director-
General of the Civil Aviation Authority, it may take as long as eight
years for full implementation of the statute. At present the contours
in Kosten Units are being drawn and the amounts of money needed for
noise insulation, for moving expenses and for demolition of homes, have
been calculated. Using an estimate of 10 to 20 million Dutch Guilders
as the amount which could be reasonably spent in the first year, the
government then calculated the noise surcharge necessary to cover this
expense. Table iii lists the amounts of these initial charges. As soon
as the administrative details are worked out for beginning the insulation
work (sometime in 1981), charges will be levied.

Table iii compares the new Swiss noise surcharges with those of The
Netherlands. ’
TABLE 1iii

NEW NOISE-RELATED LANDING CHARGES
IN SWITZERLAND AND THE NETHERLANDS

TYPE OF SWITZERLAND THE NETHERLANDS
AIRCRAFT (eff. 11/1/80) (eff. sometime 1981)
Dollars Dollars

747 GE eng. 0 170

747 P&W 0 180

DC-10 0 170

727 91 130

707 91 580
DC-8-63 180 610
DC-9-30 91 180

A-310 0 45
A-300-B4 0 45

757 0 45

Note: These charges are over and above the regular landing fees.

Table date: 9/12/80



A glance at the table shows much higher noise charges for The
Netherlands than for Switzerland. For example, the DC-8-63 and the
Boeing 707 are charged about $600 per landing more than presently in
Holland. The same planes pay $91 and $180 respectively in Switzerland.
Further, the widebodies pay from $45 to $180 in Holland, while in
Switzerland the charge is zero. Although the Dutch profess to be
interested in using the charge only as a revenue measure, the figures

reveal a strong element of new aircraft incentive rolled into the
formula.

Before concluding this addendum, it is pertinent to note that dis-
cussions at the Colloquium confirmed the point made in Volume I and
Volume II that the ministries of transport all over the world are con-
tinually fending off efforts by various other ministries (Environment,
Health, Public Works, etc.) to take over duties historically performed
by the former. Thus far, the transport ministries have been reasonably
successful in retaining most of their authority. However, in view of
the increasing interest in improving the quality of life and in view of
the growing power of departments of environment, transport departments
are concerned that the day will come when their control over noise
regulation will be substantially diminished.

Frank A. Spencer
October 1, 1980
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FOREWARD

In the study "Factors Affecting the retirement of Commercial
Transport Jet Aircraft" (NASA Ck-152308) published in August 1979
by the Transportation Center of Northwestern University, it was
found that in the United States growing complaints from citizens
concerning aircraft noise had generated prcposals for noise abate-
ment laws and regulations which would, when implemented, jeopardize
the continued utilization of certain jet aircraft and force their
retirement from U.S. fleets. While the airlines and the aircraft
manufacturers vigorously contested these oroposed measures as being
too restrictive, the environmentalists, aided by court decisions,
were having some success with their claims that existing regula-
tions were inadequate to protect the public,

Several questions arose. One, how did the noise situation in
the United States compare with that in foreign countries. Two,
could the U.S. carriers and manufacturers count on foreign air car-
riers to buy aircraft retired for noise reasons from them at a sat-
isfactory price. On the first question, presentations made by IATA
and ICAO0 representatives at noise hearings suggested that the for-
eign countries were having similar if not more serious noise prob-
lems. The evidence on the second question, while not entirely clear,
pointed toward a drying up of the forei;n market for used aircraft
as quality of 1ife and fuel considerations are accorded higher
priorities in equipment decisions.

In the past, U.S. manufacturers have been major suppliers of
transport jet aircraft outside of the U.S. However, if because of
the growing political power of environmentalists aircraft noise in
foreign countries was under even greater attack than in the U.S.,
and if foreign aircraft manufacturers with help from their govern-
ments were responding to the situation by increasing their efforts
to produce quieter more efficient aircraft, the U.S. air transport
manufacturing industry could very well lose its dominant position.
The purchase of a foreign aircraft (Airbus A-300) with American
engines (G.E.) by Eastern Airlines, and the purchase of a U.S.
airplane (Lockheed L-1011) with foreign engines (Rolls Royce) by
Pan American, became a matter of concern in Congress and to the
U.S. aircraft manufacturing industry.

Accordingly, because both the U.S. airlines and the U.S. manu-
facturers must compete in the international marketplace with air-
craft which must comply with the rules of each country served, and
because the airlines and manufacturers in foreign countries were
said to be supported by their governments in efforts to increase
their share of the transport aircraft market, NASA commissioned a
study to be made of the history, structure and impact of enacted or
proposed noise regulations in the major noise sensitive countries
of Europe, i.e. the United Kingdom, France, Switzerliand, Germany,

iii



Sweden, Denmark and the Netherlands.

A preliminary review of the European results led NASA to ex-
pand the study to another geographical area. NASA authorized an
addition to the study to include selected countries in the Pacific
basin where noise problems had adversely impacted international
airline operations or threatened to do so. Hawaii, New Zealand,
Australia, Hong Kong, Singapore and Japan were to be included in
a later study.

The results of the combined study are published in two volumes.
Volume I is the Final Report of the European portion of the study
(NASA CR-152,356). Volume II is the Final Report of the Pacific
basin portion (NASA CR-152,357).

Evanston, I11inois
July 31, 1980
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EXECUTIVE SUMMARY

The development and implementation of aircraft noise control
varies with the form of government in various European states.
Likewise the legal basis for noise damage lawsuits varies, at least
technically, from country to country. As an example, Great Britain
has a statute stating that aircraft noise in the air cannot be a
cause of legal action. In Europe, enforcement of noise control is
in a grey area in which some jurisdictions feel their only avenue
is "friendly persuasion" while in other jurisdictions criminal pen-
alties are said to be possible.

Because of the international character of air transportation,
European states initially leave the matter of aircraft noise emis-
sions to agreement through the International Civil Aviation Organ-
ization (ICAQ). In theory the results are to be adopted in each
country legislatively or by administrative order. The specific rules
are s~elled out in Annex 16 of the Civil Aviation Convention which
is not as restrictive as the correlative U.S. Federal Air Regula-
tion FAR 36 and 91-136. In Europe coordination is facilitated by
the European Civil Aviation Conference (ECAC). Additionally, air-
craft noise control holds a special attraction for a number of other
international groups such as tne Organization for Economic Coopera-
tion and Development (OECD) and the European Economic Community
(EEC).* Similarly, within each country, a growing number of agen-
cies and departments and subdivisions of departments claim their
right either to make inputs into the noise control arena or actually
to participate in the formulation of the rules. Much to the annoy-
ance of old line regulatory bodies, various environmental depart-
ments which have their origin in recent environmental protection
acts are crowding in on the "turf" which old line bodies believe to

be theirs.

Airport noise control rules by special operating procedures for
takeoff and landing, and also for departure and arrival routes, have
been published. To check compliance with these procedures extensive
systems of noise monitoring have been developed particularly in
Switzerland and Germany and are expanding to other countries. Tech-
nical proi.lems stemning from the meteorological effects of cloud
cover, humidity, wind, and sound reflection at different angles of
bank point to some of the problems in utilizing noise monitoring
results. Some personnel whose function is to implement the various
noise ronitoring programs suggest that better results are obtained
by supplementing noise monitoring with radar monitoring and trans-

ponders.

The failure of noise avatement operating procedures and the
Annex 16 rules, as they apply to current jet fleets, to control

* In Dec. 1979 the Commission of the EEC adopted a Directive which
has the force of law in the nine Member States dealing with
phasing out of existing non Annex 16 aircraft.
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aircraft noise to acceptable limits at night has resulted in the
growth of curfews ranging from complete closure of the airport to
Timiting operations to aircraft whose noise emissions are below a
specific level. In spite of the efforts made so far, problems have
arisen where the airport of one country is situated so close to the
borders of another that arrival or departure entails overflying the
terrain of the latterstate. Failure of ICAQ to take action on noise
abatement for the early production noisy jets has led to a program
under ECAC in which each member state is to set a date for the elim-
ination of these planes from service in international air transpor-
tation. However, ECAC actions in themselves have no force of law.

An airline whose planes are perceived by airport neighbors to
be noisy may find itself, irrespective of whether or not its planes
meet Annex 16, in such difficulty with an airporc authority that its
equipment purchasing plans may be affected. In more than one case
noise was the overriding consideration in the purchase of new air-
craft, even though the size and operating costs favored the noisier
plane. Airports with a high concentration of noisz-sensitive people
living nearby are threatened with restrictions which can harm the
economy of their city or region.

Although the airport neighbors seem to be pleased with the noise
iriprovements associated with the wide bor :s and their high bypass
tngines, they are demonstrably disappoin.ed with the lack of improve-
ment in low bypass ratio planes which are heavy users of their air-
ports. As a result most airport authorities presently do not see a
relaxation of curfews as more (viet airplanes are introduced but only
a possible arresting of the trend toward more severe curfews.

European countries have recognized, albeit somewhat belatedly,
that appropriate land-use planning in which homes, schools, and var-
jous public buildings are banned from construction in some noise
impacted areas, and permitted only with insulation in other areas,
is another method for reducing noise complaints and avoiding future
land or building purchases, demolition or relocation plans. Although
each country has or is about to have such land-use planning laws,
the conflicting interests inherent in this type of control between
profit maximization for property owners and heightened quality of
life aspirations of the public, plus the lengthy procedure and ex-
pense in developing acceptable standards and projecting noise con-
tours some years into the future, have delayed effective implementa-
tion of land-use planning.

It is concluded that noise annoyance is highly subjective and
emotional. No satisfactory auantitative measure has been found.
The growing interest in the quality of life effects of various air
transport programs resulting in the growth of governmental

Xiv



environmental protection departments and their increasing power
suggests that citizens will not be content with existing aircraft,
wide bodies excepted, that just technically meet Annex 16. Accord-
ingly, aircraft purchasers who purchase newly certificated aircraft
which meet the lower noise levels of Chapter 3 of Annex 16 will
have a marked advantage over those who purchase narrow bodied low
bypass aircraft which barely meet the less restrictive standards
now applicable to them,

Finally, airport neighbor disappointment with progress in lower-
ing noise emissions and changing the quality of the noise in most
narrow body aircraft which are still in production suggests the need
for accelerated research leading to lower noise emissions and im-
proved noise quality on small to medium size aircraft. The reluc-
tance of aircraft manufacturers to put their own resources into such
development results from: (1) the diseconomies of building smaller
aircraft as compared with larger, (2) a long history of growth of
passenger traffic which has led to carriers "growing into" ever lar-
ger aircraft, and (3) the practice internationally of controlling
capacity rather strictly by limiting frequency of schedules much
more than by size of aircraft.

Xv
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INTERNATIONAL AIRCRAFT NOISE ABATEMENT: EUROPE

Chapter 1.
INTRODUCTION

1. U.S. Background

Commercial jet transportation was introduced to the world by
the European de Havilland Comet in 1952. Its initial success was
marred by two fatal crashes leading to its removal from service. The
jet era, as we know i, was initiated in 1958 with the Boeing 707 and
Douglas DC-8 powered by "pure" or "straight pipe" jet engines. Those
living or working near airports immediately objected to the noise gen-
erated by these new aircraft. Although the "pure" jet type was fol-
lowed on the production line within a year or two by quieter fan-jets,
the noise problem was exacerbated by the sheer increase in number of
jet aircraft and by the spread of their use to additional airports.

In the United States, as early as 1959, FAA Administrator Elwood
Quesada, awakened nightly by irate citizens telephoning to protest
the distrubing effect of jet noise, was forced to obtain an unlisted
phone number. A/ Almost immediately the FAA began issuing regula-
tions dealing with jet operating procedures while research was inten-
sified to modify existing engines and nacelles, and to design new
quieter power plants.

As a result of public pressure, in 1969 the FAA began to issue

rules 1imiting noise emissions by aircraft, The first such regulation,

-—ljStuart Rochester, Take Off at Mid-Century, Washington, D.C.
Dept. of Transportation, 1976, p. 246.




known as Federal Air Regulation (FAR) 36, dealt only with new type
afrcraft to be certificated in the future. Subsequently it has had
'V
nine tightening amendments. Additionally Rule 91-136 was added. For
our purposes the most important regulations following the original
FAR 36 were:
1. FAR 36 Amendment No. 2 provided that all 2- and 3-
engine jet transports produced after 1 Dec 1973 (13
Dec 1974 for all 4-engined aircraft) must meet FAR 36.
2. FAR 36 Amendment 7, effective 1 Nov 1977, established
more stringent noise standards for subsonic aircraft
certificated after 5 Nov 1975,
3. FAR 36 Amendment 8, effective 3 April 1978, superseded
FAR 36-7 and established noise standards for derivative

aircraft with change applications submitted after
28 Oct 1976.

4, FAR 91-136, effective 24 Jan 1977, was a Fleet Compli-
ance Rule which provided that the noisy jet transport
afrcraft which had not been covered by the previous
rules must comply with FAR 36 or e phased out of oper-
ation within the U.S. according to a proportioned time-
table, with aircraft all complying or being removed from
service by 1 Jan 1985.

Dissatisfied with the slow speed with which the regulatory pro-
cess was bringing relief by controlling noise at the source - i.e.
the aircraft, the affected citizen groups pressed other alternatives.
As a result, new operating procedures for landing and takeoff, plus
special departure and arrival routes designed to minimize noise, were
developed. Additionally, there has been growing pressure for the
imposition of curfews, restrictions on runups, the banning of the
use of reversing, controlling the use of auxiliary power units (APU)

and other constraints.



In the United States there have been successful suits for dam-
ages due to aircraft noise. The courts have held the airport oper-
atar. not the owner or operator of the aircraft, to be 1iable for
such noise damages. Costs amounting to many millions o€ dollars have
had to be paid by airport operators. However, because most airports
are owned either directly by government or by an airport authority,
the burden of damage awards may fall ultimately on citizens (if the
airport is subsidized) or on the users who must pay higher landing
fees to cover the higher airport costs. Airport owners and business
and aviation interests fear that such increases in fees could drive
business to other airports, thus adversely affecting not only the
economy around the airport but that of the whole city or region. As
a consequence, various levels of government are paying increasing
attention to developing land-use planning in which the construction
of homes or schools is prohibited in certain noise impacted areas
and permitted with insulation requirements in others. Insulation
may also be required in the construction of industrial plants. Land-
use planning of this type has not progressed as far in the United
States as abroad.

Methods of reducing noise emissions at the source include:

(1) retrofitting the aircraft with sound absorbent material (SAM);
(2) replacing engines, often called "re-engining"; or (3) replacing
noisy planes with quiet ones. Unlike Europe, as will be shown, a
time consuming debate ensued over the desirability of "retrofit"

and who should pay for it. A bill providing financial assistance to



airlines to be paid for by the users of the service by allocating

a part of their total air fare to retrofit, re-engining or replace-
ment passed the House comnittee but failed to emerge from the Senate
in the closing days of the 95th Congress in 1978. Attached to the
bi1l was an extensive land-use planning section. Increasing airline
profitability, coupled with substantial orders for new aircraft, par-
ticularly by airlines which only two years previously were 1isted as
so financially weak as to be the prime example of need for assistance,
made the introduced financing legislation in 1979 impractical. The
air carriers then turned their attention to modify or eliminate
legislatively the requirements placed upon them administratively by
the phase-compliance rule 91-136. The foregoing represents a brief
summary of the aircraft noise abatement picture in the United States
which may be used as background for comparison with the treatment of

the same subject in Europe.

2. Impact of Noise and Noise Requlations

Noise regulations may have impacts varying from significantly
positive to heavily negative on a city's or region's economy, on an
airline's equipment purchasing policies, and on the aircraft manu-
facturing industry. Legislation or regulations which encourage the
development and purchase of advanced technology quieter ajrcraft can,
if strong enough, have a positive effect on promoting forbearance on
the part of the public from adding further constraints to current
operations. On the other hand, unrealistically stiff constraints



such as total airport closure, operational procedures which place a
severe economic penalty on the aircraft, or the requirement to spend
large sums now for aircraft modifications at the expense of delaying
purchases of new quieter, more fuel-efficient aircraft, are 111 ad-
vised from a public policy viewpoint.

Should a carrier find its operations into airports constrained
or even stopped because of noise regulations, its equipment purchasing
policies will certainly be affected. Knowing the trend of noise rules
is important to the aircraft and engine manufacturer not only for in-
telligent allocation of resources but even to stay in business. U.S.
noise rules are only a part of tlic story. The U.S. market is now less
than one-half of the world market. Currently the U.S. jet fleet is com-
prised of about 2300 aircraft while the world jet fleet is close to
5,000. Furthermore, in recent years foreign purchases have increased
faster than those in the U.S. Therefore, an examination of noise regu-
lations and their prospective course in those parts of the world which
have noise problems is an appropriate area for studv. The first sec-
tion of this study involves the more noise-sensitive countries in the
European sector, specifically: the United Kingdom (UK), France,
Switzerland, Germany, Sweden, Denmark, and the Netherlands. The
second section treats such Pacific area countries as New Zealand, Aus-

tralia, Hong Kong and Japan.

3. Methodology
The methodology was: first, to lay a base for more detailed



foreign country-by-country research. Interviews were conducted with
United States aircraft manuficturers, the international representatives
on noise at the International Air Transport Association (IATA) and
the International Civil Aviation Organization (ICAO). This was fol-
lowed by an investigatory trip to countries just enumerated. In
each country an effort was made to interview the following categories
or organizations, agencies or companies:

Governmental authorities such as departments of Trans-

port, Trade, In ustry, Environment, airport authorities,

noise commissions, noise monitoring departments, civil

aerond., tice authorities and the like.

Airline managements with emphasis on those persons

involved with future planning of aircraft acquisi-

tions, the administration of current noise com-

plaints, and engineering requirements.

Foreign aircraft manufacturers.

International organizations dealing with the coordi-

nation of noise abatement policies of the several

sovereign states.

A compilation of the major interviews 1is found in Appendix A.
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R Chapter 2,

INTERNATIONAL ORGANIZATIONS DEALING WITH AIRCRAFT NOISE

Conventional wisdom has it that the addition of more committees
and more people to committees usually adds to the difficulties of
securing meaningful prompt action on a problem. This is clearly
demonstrated in the noise area. From the number of organizations
and the number of subcommittees being established in Europe to deal
with aircraft noise annoyance, it wuuld appear that the subject has
spawned a number of groups often duplicating each other's work. A
sample follows: ICAO, ECAC, OECD, EEC, AACC, IATA. There are also
manufacturer associations, regional groups and other groups who send
delegates to or have observer status in some of the aforementioned
organizations. To place the matter in some perspective and aid the
reader in sorting them out, the more important ones are now briefly

described as follows:

1. ICAO The International Civil Aviation QOrganization

ICAQ is a specialized agency related to the United Nations.
Originated in the Convention on International Civil Aviation held in
Chicago in 1944, its purpose is cthe development of principles and
techniques of international air navigation and of fostering the de-
velopment and plar.ing of internatiinal air transport. The governing
Assembly meets eve:y three years and a 27-member Council meets annually.
ICA0's main secretariat is in Montreal.

ICAQ's interest in aircraft noise began in 196€ and -as followed
by the appointment of a Committee on Aircraft Noise (L~l) which sub-

mits resolutions to 1CAQ0. Because of the international nature of



air transportation and the difficulties which could be caused by
unilateral action, the member states (now about 143) have a policy
of adopting into their own laws and regulations the standards
established by ICAO. In the matter of noise emissions at the source,
ICAQ has adopted standards in Annex 16. This has been amended four
times. Despite considerable publicity given to the adoption of An-
nex 16 and its amendments, the standards have a time lag of about

two years and are not as stringen’ 0s those promulgated by the Fed-

eral Aviation Administration (FAA) in its FAR 36 and 91-136.

2. ECAC The European Civil Aviation Conference

ECAC is a European air transport body organized by ICAQ in
1955 with consultative functions and autonomous status, f.e. it is
neither completely independent nor subordinite to ICAO. ECAC's
secretariat is in Paris. Twenty-one European states are members.
Organized into four committees: Scheduled Air Transport, Non-Scheduled
Air Transport, Technical, and Facilitating, ECAC makes non-binding
resolutions which are then subject tu approval by the member states.

In 1974 ECAC established a cormittee of experts for the Abate-
ment of Noise Caused by Air T:ansport, known by the acronym ANCAT,
tc study the problem of retrofit for subsonic jets not meeting Annex
16 Standards of ICAO. ECAC noted that the U.S. was proceeding with
notices of proposed rule making in the areas of retrofit, airport
development, approach abatement procedures, noise standards and

engine emissions without giving ECAC sufficient time to coordinate



comments from its members.—g/ In its report entitled "Technical

Information on Noise Retrofit: published in 1977, ANCAT, after
wrestling with the problems of lack of agreement on the proper nuise
measuring unit and the benefits and disbenefits of retrofit, rec-
ommended that instead of retrofit the noise problem be handled by
replacing aircraft not complying with Annex 16 with new complying
planes. To accelerate this process ANCAT proposed that any Member
State not enter on its register list for international flights any
subsonic jet aircraft which did not meet Annex 16 (First edition).
The initial date stipulated was "no later than 30 June 1979." ECAC
adopted the recommendations and its secretariat now compiles from
its Member States the various actions each State has taken in the
area of aircraft noise control. The United Kingdom, for example,
established the date of 9 September 1978 for no further registration
and has in addition set a date of 1 June 1986 after which all non-

Annex aircraft will be prohibited from operation.

3. OECD The Organization for Economic Cooperation and Development

The OECD is an organization of twenty western European coun-
tries plus Australia, Canada, the United States and Japan, with sev-
eral other states having special status. Formed in 1961, OECD be-

came involved in environmental policies in 1975.—2/ Noise indices

—2/ECAC Document 9, Ninth Triennial Session, 1976, p. 46.

3 Airports and the Environment, OECD, 1975, Paris, France.
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and noise 1imits standardization are two of its areas of interest,
and more recently OECD has studied aircraft noise charges and land-
use planning, including compensation for those exposed to aircraft

noise.—ﬂf

4. EEC The European Economic Community

The EEC, formed in 1958, consists of nine European countries
banded together to promote harmonious economic relations by estab-
lishing a customs union. The countries are: Belgium, Denmark,
France, Germany, Ireland, Italy, Luxembourg, the Netherlands and
the U.K. It broadened its interest to include environmental mat-
ters. Its organization, headquartered in Brussels, consists of a
13-member Commission, 9-member Council of Ministers, a Court of
Justice and a 198-member European Parliament. In 1972 the Parlia-
ment asked the Commissions to study aircraft noise. Two years later
the Commission said noise standards should be set drawing from work
by the ICAO.

In answering the question as to why another organization should
enter the noise picture, the report, made to the Commission in 1976,
noted that indeed ICAQ had adopted Annex 16 and several amendments
but that these were recommendations only and,unless enacted into
law by the individual states, would not become mandatory. The re-

port noted that EEC countries had no laws at all on aircraft noise

—5/Reducing Noise in OECD Countries, A Report of the Ad Hoc Group

on No-sc Abatement Policies, OECD Document, Paris 1978.
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and that the adoption by others of Annex 16 was not uniform. How-
ever, passage by Parliament under Article 100 of the EEC Treaty

would make Annex 16 mandatory. A report to the Commission recommended
against retrofit and re-engining but instead for an EEC Certificate
of Noise Airworthiness as a requirement for all international
p]anes.—éj Finally, on December 20, 1979 the EEC Council adopted a
directive having the force of law in the Mmeber States which, in

some cases, replaced guidelines with mandatory requirements. The

provisions are:

(1) Effective one month from notification of the adoption of
the directive, each >tate is to ensure that every aircraft
newly registered is noise certificated to comply with the
standards of Annex 16 Chapters 2, 3, 5 or 6, Third Edition
(July 1978).

(2) Specifically exempted are non-Annex aircraft, if retrofit
is ordered for installation within two years. Also exempted
are leased aircraft, if leased before July 1, 1979 and regis-
tered in another State.

(3) A State may accept a replacement aircraft for one which was
destroyed in an accident if no certified aircraft are avail-
able. An operator demonstrating unreasonable hardship may
obtain an extension to December 31, 1984.

(4) Final phaseout date for non-nnnex aircraft is Dec. 31, 1986.
However, the date may be extended to Dec. 31, 1988 if a
Chapter 3 plane is ordered as a replacement instead of a
Chapter 2 aircraft.

5. AACC The Airport Associations Coordinating Council

AACC is composed of the Airport Operators International

—§/European Communities, European Parliament, Document 199, 1976.
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Association (AOCI), the International Civil Airports Association
(1CAA), and the Western European Airports Association (WEAA). The
organization was established in 1970 to represent airport associations
before other international bodies. Its membership currently stands
at 250. Through the Secretariat in Geneva, Switzerland, the AACC

has observer status with ICAO, and is the only airport body so recog-
nized. Since aircraft noise is a major problem at many airports it
is not surprising that AACC has developed policies on noise.—g/ How-
ever, as a representing organization it, of course, does not make
noise rules. In its representations, unlike ICAQ, EEC, and IATA,

it strongly supports retrofit. Individual airports, often alone or
in cooperation with national government regulating authorities, have
a significant role in the establishment of curfews, takeoff and ar-
rival procedures, noise sensitive routings, reversing, operation of
APU's and ground running of engines. At the May 1979 meeting of

CAN (CAN 6) AACC pushed for more stringent noise regulations for
noise at the source. The basis for the Council's request, aside

from airport neighbor complaints, is the resuit of one of its studies

which showed the higher cost of combating noise by any other means.

6. IATA The International Air Transport Association

IATA is a trade association of over 100 airlines. As such it

—Q/AACC Policy on Aircraft Noise, Sept. 1977, Geneva, Switzerland.
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does not promulgate noise regulations but has a vital interest in
them. [stablished in its present form in 1945 to bring about stan-
dardized operational, technical, legal and commercial practices, it
has been well known for its role in setting internatioral rates and
fares. This function has been criticized and a significant restruc-
turing is in progress. IATA's headquarters are in the same building
as is ICAQ in Montreal.

IATA serves as a clearing house for its members in technical
matters. If momber agreement or position has been reached, the
Assistant Director General or other official of IATA may then appear
before a legislative or rule-making body as the voice of the indus-
try. In this connection uniformity in airworthiness certification
is important for international aircraft,and IATA continually strives
for this. When pressure arose to make noise emissions an element in
airworthiness certification, IATA formed an Aircraft Noise and Emis-
sion Advisory Committee to examine solutions and reccmmend actions
to member airlines.—Z/ In supporting "reasonable" environmental
rules, IATA has proposed that a carrier complying with such stan-
dards as Annex 16 be removed from liability to suit. Still further,
it urges that the utilization of Annex 16 aircraft should also im-

munize airport authorities from suit. Finally, IATA also has urged,

B =

1 yM.s. Brancker, TATA and What It Does, A.W. Sijthoff (1977)

Leyden, Netherlands, p. 24.
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unsuccessfully, that governments refrain from establishing curfews
since curfews inhibit the free flow of commerce.

The impact of noise regulations on the international airline
industry is made clear to the various governmental regulatory bodies

through continuous lobbying by IATA.

7. Other Agencies and Organizations Involved with Aircraft Noise

One of the difficulties in reaching timely uniform international
solutions to the aircraft noise problem, aside from the differing
cultures and differing economic and social status of those living
near airports, is the large number of organizations involved in pre-
senting the widely different views held by those desiring to promote
business and those predominantly interested in the quality of life
and environment. Later we will come across an example of internation-
al complications caused by demand of an idyllic country village in
one country that all noise be stopped from a major internatiounal
airport located a few miles away but in another country.

Originally each country placed air transport in an agency of
its own or under a department of transportation. However as air
transportation grew and affected more and more people, some author-
ity was either added or was carved away from the original depart-
ment and the agency was often folded into a larger transportation
department. Although the aviation departments set up divisions

dealing with the environment, legislation or decrees often established

an entirely separate Department of Environment which either pushed
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the old line department to action or attempted to take over some of
its powers. Similar developments have also emerged at the county

and municipal levels. Two types of groups have developed to provide
grist for the mill of rule promulgation. First are "airport neigh-
bor" or citizens' environmental groups (in the United Kingdom called
"amenity" groups) who push for stricter noise rules. There are many
of these but they tend to be local in character. Second are the tech-
nical, business, manufacturer and airline organizations who seek to
minimize the constraints proposed by the other groups.

An imposing list of both types could be composed. At one air-
port hearing in Britain over 100 different organizations sought to
testify. However, a few examples are: German Airports Association,
German Aerospace Industries Association, Frankfurt Advisory Ncise
Commission, Association of European Airlines (AEA), International
Coordinating Council of Aerospace Industries Associations (ICCAIA),
aerodrome Owners Limited, and the Association Europeenne des Con-

structeurs de Materiel Aerospatial (AECMA).

There are two more types of governmental organizations which
have an active interest in aircraft noise matters. First, there is
the European Conference of Ministers of Transport (ECMT). Secondly,
it is not infrequent that several countries come together with noise

experts to deal with certification or other aircraft noise matters.

The Scandinavian countries are a case in point.
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Chapter 3.

MEASURING NOISE NUISANCE

On the surface, the problem of finding a relevant standard of
noise measurement (usually called "descriptor") would seem to be
simple. However, one soon discovers that acoustics is a dsicipline
in itself with highly qualified scientists talking in a technical
jargon to support several different methods. One gquickly learns to
distinguish between single event and cumulative noise descriptors.
Additionally, there are various methods of weighting the measurement
to make it conform more to what the ear is presumed to hear, or
weighting to take into account some particular factors, i.e.,:
annoyance, high frequencies, pure tones, and duration of sound.
These measures take on nationalistic characteristics as will become

aoparent in the description which follows.

1. United States Noise Descriptors

Largely because of a requirement by HUD, the FAA, the U.S. Air
Force and the State of California, the United States has pretty well
adopted for single event noise descriptions such units as:

dB--Decibel - the basic unit of sound measurement used to ex-
press the intensity or level of sound.

dBA-- "A" = weighted sound level - a measured level of noise
which has been filtered to discriminate against the lower
frequencies in a manner related to the ear's sensitivity
to sound.

PNdB--Perceived Noise (in decibels) - a calculated level of
noise based upon the frequency spectrum of the noise source
similar to dBA but weighted more heavily at the higher
frequencies.

EPNdB--Effective Perceived Noise (in decibels) - a common
measurement in aircraft noise analysis in which correction
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factors are applied to PNdB or dBA to account for pure
tones and the duration of sound. This is the unit speci-
fied in the FAA rule FAR 36 and is the unit in ICAQ Annex
16.

For the Cumulative Noise Descriptors the U.S. has:

Leg--Equivalent Sound Level - a steady noise level in a stated
period of time.

Ldn--Day-Night Sound Lev21 - an equivalent sound level over a
24-hour period with a 10 decibel "penalty" assigned to
night (10 p.m. to 7 a.m,).

NEF--Noise Exposure Forecast - an index utilizing individual
aircraft source noises expressed in EPNdB, number of
flights, and weighted in proportion to night-time oper-
ations.

CNR--Composite Noise Rating - This is similar to NEF but is
expressed in PNdB. NEF is generally considered superior.

CNEL--Community Noise Equivalent Level - represents the total
equivalent noise exposure (on an energy basis) over a
24-hour period with a "penalty" of 5 dB's from 7 p.m.
to 10 p.m. and a 10 dB "penalty" from 10 p.m. to 7 a.m.
Agreement within the U.S. that these are ideal units of measure is
far from uniform. Various bills introduced into the U.S. Congress
on land-use planning and noise financing all have had sections dealing

with research to establish some standard agreed upon of measure.

2. European Noise Descriptors

In Europe there has been even less agreement. Within the indi-
vidual countries different standards are used, making it necessary
to construct approximate conversion factors when comparisons are

necessary. Some European noise descriptors are:

NNI--Noise and Number Index has been the standard used in the
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United Kingdom for some years. Periodic reviews of its
merits have resulted in its continued retention even
though it is continually challenged. Basically it is said
to reduce 72 variables to 2 variables, namely: the mean
noise level and the number of flights. It makes no

distinction btetween day and night flights. It has
generally been accepted in the United Kingdom to
relate NNI 35 to a low anncyance level, NNI 45 to
a moderate annoyance level and NNI 55 to a high
annoyance level.

N=Isopsophic Index--The noise Commission of the French
Ministry of Transport developed this unit for France.
Unlike NNI the French index differentiates between
day and night. Components of the Isopsophic are
the noise level of the aircraft, the duration of
the noise, and the number of occurrences.

Q-Index--This measure is used in many cases by the Fed-
er2] Republic of Germany. It considers the maxi-
mum points in a noise level history together with
the volume of operations as well as weighting for
dav and night,

WECPNL--The Weighted Equivalent Continuous Perceived
Noise Level. A recent French study made use of
this standard. It is also used extensively in
Japan.

Kosten Index--An index followed in the Netherlands and
named after a noted acoustician.

KB--The Critical Noise Level (Sweden)
CNR--A "modified Composite Noise Rating" (Denmark)

TNEL--Total Noise Exposure Level. This method measures
the hasic physical properties of the noise and
calculates the effective perceived noise level
(EPNL) in terms of EPNdB and then sums the total
for all aircraft giving a Total Noise Exposure
Level (TNEL). The method can be modified for day
and night and for seasonal periods where higher
temperatures may result in more open windows. [t
is the method stipulated in Annex 16.
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Some conversion factors for the various indexes are:-gj

N=NNI + 38.5

KE=4/3 NNI - 8.2

CNRaNNI + 56.5 (unmodified CNR)

For purposes of noise impact and land-use planning, contours
of equal noise levels are drawn around and in the airport area. The
number of people living or working in the area are then counted to
obtain the number of people exposed to a specific noise level. From
these noise maps regulatory bodies, technical experts or environ-
mental ("amenity") groups make judgments as to what level is desired

of should be permitted. They also use these tu lower noise exposure

closer in by such methods as:

1. requiring quieter aircraft through standards contained
in their aircraft noise certificacion requirements.

2. requiring changes in operating procedures such as:
-arrival and departure procedures and routings,
-1imiting ground runup, operations of the APU,
-reversing,

3. establishment of curfews or the restricting of night
operations to limited types of aircraft.

4. 1limiting the number of operations at the airport.
5. purchasino property in a sensitive area.
6. estahlishing building codes which deny residential

housing in some areas and permit it with insulation
in others.

B/tor details on the Annex 15, NNI, Isopsophic, and § see ICAO
Circular 116-AN/86 (i274). See also ECAC. ECAC Doc. No. 13
Technical Information of Noise Retrofit, Paris, 1977, p. 6.
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7. using noise monitoring equipment at various points
to ascertain those responsible for excessive noise
emissions.

8. Establishing a timetable for phasing out older noisy
planes.

The noise contours plots of an individual aircraft for various
noise contours is called a noise "footprint." Chart 1 from the Bri-
tish Department of Trade illustrates how the equal noise “"footprints"
of selected aircraft compare an. clearly demonstrates the superiority

nf the high bypass engines powering the 747, TriStar, and A3008.

CHART 2
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To equate this ncise representation with familiar noises whicn
the public can understand, the British have pul*lished the information
shown on Chart 2. Other countries publish similar material. It
should be understood that the PNdB scale is logarithmic, which means

that every increase of 10 represents a doubling of the loudness.

The cumulative noise index forecast charts in units such NNI,
CNR, KB, NEF, Kosten, § and Isopsophic, show noise c~ntuurs for all
departure and arrival routes and for each runway. The charts are
extremely time consuming and costly to develop for they involve
many predictions for basic data inputs. For example, if the esti-
mate is for 1985 it is necessary to adjust current data for the num-
ber and type of airplanes to be used, their time of departure, their
gross weights for different seasons, the temperature correction by
season, change in number of or alteration of runways or departure

and arrival routes.

It is obvious that the accuracy of these noise forecasts involves
correct predictions of economic, political and sociological changes.
Such maps may be requested avery 3 to 5 years. :xamples of a cumula-
tive noise index map for Schiphol using the Kosten unit for contours
and for Zurich using NNI are depicted on Ckarts 3 and 4. Using the
Zurich chart which employs the NNI index, contours of 35, 45, 55 and
65 are depicted. Generally charts such as these are used by the
authorities to determine whether to allow building within the contour

and if so with what restrictions. They may also be used to determine
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CHART 3
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CHART 4
NNI NOISE INDEX MAP - ZURICH 1985
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whether homes are eligible for purchase or for insulation allowances
under land-use planning "schemes."” 3/

Since the noise problem is fraught with emotional overtones
(what is annoying to one person may be even pleasing to another),
and since the foregoing has indicated the inability or unwilling-
ness of the various countries to agree on specific standards, it is
understandable that one may have difficulty in making valid compar-
isons between countries.

Perhaps the closest standards to uniformity are those dealing
with noise at its source in aircraft certification, i.e., the ICAQ

Annex 16, and the U.S. FAR 36. But even here there are differences;

for FAR 36 is slightly more stringent.

—E/Differences in the meanings of words in European and U.S. usage is
not uncommon. Two cases in point: (1) "Scheme" in the U.S. has
a connotation of something underhanded. In the U.K, it is merely
the substitute word for our word "plan." (2) Where we usually
talk of "environmental" or "public interest" group, the conven-
tional term in the U.K., is "amenity" group.



PART 11

EUROPE: MNOISE REGULATIONS
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Chapter 4

NOISE AT THE SOURCE REGULATIONS FOR AIRCRAFT

The problem of aircraft noise in the context of international

operation had early recognition. Eventually, through ICAQO, standards

were adopted and subsequently amended. A brief chronology follows:

1. Annex 16 Chronology

1944

1966

1967

1968

1969

The Convention of Civil Aviation in Chicago provided the
basis for an Annex to contain Standards and Recommended
Practices for Aircraft Noise.

An Internationc]l Conference on the Reductio.n of Noise and
Disturbance Caused by Civil Aircraft, called the "London
Noise Conference,” was held to reach international solu-
tions to noise through ICAQ.

A year later, in November 1967 the Fifth Air Navigation
Conference of ICAQ made recommendations based on the London
conference.
(Sept.) The Sixteenth Session of the Assembly of ICAQ in
Buenos Aires directed the ICAO Council to call an inter-
national conference to establish international specifica-
tions and guidance material relating to aircraft noise.
(Nov.-Dec.) In response to the above 1968 directive a Special
Meeting on Aircraft Noise in the Vicinity of Aerodromes was
convened in Montreal to consider:

1. procedures for describing and measuring aircraft noise

2. human tolerance to aircraft noise

3. aircraft noise certification

4. criteria for establishment of aircraft noise abatement
operating procedures

5. land-use control; and

6. ground run-up noise abatement procedures.

The meeting developed recommendations and drafted standards and
procedures which, after amendments and consultations by the Member
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States of ICAQ, were placed before the ICAO Council for adoption,
1970 ICAO established the Committee on Aircraft Noise (CAN).
1971 (April) Recommendations resulting from the 1969 Meeting on
Aircraft Noise in the Vicinity of Aerodromes were adopted by

the Council as Annex 16. Subsequent to 1971 four amendments
were adopted, the last becoming effective 10 Aug 1978,

2. Annex 16 Provisions

Annex 16 was adopted 2 April 1971 and became applicable
6 Jan 1972. It provided that Noise Certification by contracting states
should be by standards applying tc turbojet aircraft over 12,556 1bs.
Maximum Certificated Gross Weight (MCGWT); measured by EPNdB at three
places (Takeoff, Approach and Sideline); with a maximum of 108 EPNdB
for aircraft of MCGWT 599,660 1bs., less 2 EPNdB per halving of the
maximum gross weight down to 102 EPNdB for a MCGWT of 74,960 1bs.
(Sideline). The allowable noise for takeoff and approach at MCGWT
reduced to 93 EPNdB. A provision known as "Trade-off" specified the
permitting of some excess noise at one or more places if offset by
decreases at others. For measuring points of sound, Sideline was
fixed at 0.36NM (650 m), Takeoff 3.5NM (6500m) from start of roll,
and Approach 1.08 NM (2000m) from the threshold. Test procedures
were specified so that takeoff thrust could be "cut back" at a cer-
tain point to attenuate noise. Finally, an approach configuration
of full flaps, on a 3° glide slope at not more than 1.3Vs + 10 kts
was specified.

Other sections, rather general in nature, were recommendations
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only and involved for monitoring purposes an international noise ex-

posure reference unit for land-use planning, and some suggestions for

aircraft noise abatement operating procedures.

As to implementation, the standards did not apply to any air-
craft whose application for a type certificate for the prototype
was carried out before 1 Jan 1969, or any airplane with bypass ratio
of 2 or more whose individual certificate was issued before 1 March,
1972 (nor STOLaircraft).

Annex 16 was, therefore, en futuro since no existing aircraft or
future aircraft of a currently produced type, or wide bodies with a
bypass ratio greater than 2 if the certification was issued before
March 1972, were covered. Thus even the first models of the 747
were exempt. Application to all the above aircraft was to be handled
at a future time. The Committee on Aircraft Noise (CAN) was set up
to deal with these matters.

Amendment 1: Pressures for more meaningful application of noise
emission rules led to two meetings of CAN and Amendment 1, which ex-
tended the applicability of the Standards to future production and
derived versions of certain older types of subsonic ;ets not pre-
viously covered. This /Amendment became aoplicable 16 Aug 1973.

Amendment 2: As a result of the third meeting of CAN rioise regu-
lations fer light subsonic jets and prop airplanes were included ap-

plicable 27 Feb 1975.
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Amendment 3 had its genesis in the work of CAN 4 and became
applicable 6 Oct 1977. Annex 16 was then reissued with new material
consisting of a new Chapter 3 dealing with jet aircraft certificated

on or after 6 Oct 1977.

The environmentalists in the Member States had been pushing
their governments for significant noise reduction, even beyond that
technically possible, in order to provide a sharp incentive for manu-
facturers to reduce noise. The manufacturers wished nothing beyond
the current state of the art including a buffer to minimize diffi-
culties with tests in certification. The report of CAN 4 (Jan-Feb
1975) indicated the Committee recognized that failure to devise
stricter rules might cause some states to promulgate more stringent
standards of their own which would jeopardize confidence in ICAOQ.

It appeared that one way to handle the problem was to enact
stiffer requirements which would be publicized as a significant step
forward and then word the applicability in such a way as to put its
effectiveness sometime in the future. Thus,by defining applicability
in terms of the time of application for a prototype certificate, all
current airplanes including the wide-bodied DC-10, Lockheed L-1011,
747 anu A-300 were uncovered,

Briefly the major differences between Chapter 3 and the Chapter 2

rules at heavy weights are:
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Cert. b%gggigg—%ct 1977 Cert. gg%%%gi—gbt 1977
Takeoff 108 EPNdB 106 EPNdB
Sideline 108 " 103 "

Approach 108 " 105 "

Additionally the sideline noise point was moved from 0.35NM to 0.25.
How this relates to selected transport types at various weights is
shown in Charts 5 through 7.

Amendment 3 also treated propeller driven airplanes (Chapter 5
and 6) and began making recommendations on Auxiliary Power Unit {APU)
noise. At the CAN 4 meeting Agenda item 7 dealt with retrofit which
sprang from U.S. FAA NPRM 74-14 in 1974, a rule which would have re-
quired all non-noise-certified aircraft to meet FAR 36 without trade-
offs. Japan was already revising its laws to require retrofit. All
the other countries wished to stand back to see what the U.S. would
do, resulting in a resolution indicating that retrofitting should be

encouraged but with no date set for compliance.

Amendment 4: RAnnex 16 was reissued as a Third Edition in July
1978 containing Amendment 4 resulting from the fifth meeting of CAN.
The members of CAN had second thoughts about the result of CAN 4 and
the Amendment introduced a new parameter for aircraft type certified

after 6 Oct 1977. The parameter was number of engines as follows:
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CHART 5

PROPCSED TAKE-OFF NOISE LEVELS
(CERTIFICATION PRIOR TO OCT 6, 1977)
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CHART 6

PROPOSED NOISE LEVELS-LATERAL
(CERTIFICATION PRIOR TO OCT 6, 1977)
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CHART 7

PROPOSED NOISE LEVELS-APPROACH
(CERTIFICATION PRIOR TO OCT 6, 1977)
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Takeoff No. of Engines EPNdB MCGWT

2-eng. 101 for 848,800 pounds
decreasing to 89
using a rate of 4
EPNdB per nalving
of the weight

3-eng. 104 848,830 pounds and over
4-eng. 106 848,800 pounds and over
Approach 105 descending to
98 at 77,160 pounds

There were language changes to ensure that the same level of
technology was applied to all types of aircraft. The applicability
of Amendment 4 was made 10 Aug 1978. How the new amendment affected
the previously established standard is shown in Charts 8 through 10.
Not all interested parties were happy that some relaxation was found

to be necessary in the rules so recently formulated.

3. Annex 16 and FAR 36 Compared

Comparing FAR 36 with Annex 16 is difficult because of the
variables involved. Although the EPNdB limits may be the same, the
presence or absence of cutback allowances, the different points at
which sound is measured, or the permission or prohibition in the use
of trade-offs can make a difference. To examine these differences in
detail would unduly extend this study. However, it is sufficient to
point out that there are aircraft (some of the DC-9 series, for ex-

amplc) which meet Annex 16 but which do not meet FAR 36.
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CHART 8
AWNEX 16 AMENDMENTS 3 AND 4 COMPARED

NOISE LEVELS - TAKEOFF
(ag 6,500 m. from the start of roll)

EPNdB
106
105 ¢
Annex 16 - Amendment 3 104
(CAN/4 Rec‘ommenﬁation)
101
100 t
95 ¢
90
89
CAN/S Recommendation
Amendnent 4
85 - + +-
0 34 100 28 1 v
Takeoff Weight
(thousands of kilograms)
Source: Committee on Aircraft Noise, Fifth Meeting Report (1977)
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CHART 9

ANNEX 16 AMENDMENTS 3 AND 4 COMPARED

NOISE LEVELS - LATERAL
(at 450 m from runway axis)

EPNdB

105 =

100

103

Annex 16 - Amendment 3
(CAN/4 Recommendatiocn)

96

CAN/S5 Recommendation
Amendment 4

94

90 b

85

Source:

35 100 400 1 000

Takeoff Weight
(thousands of kilograms)

Committee on Aircraft Noise, Fifth Meeting Report (1977)
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CHART 10
ANNEX 16 AMENDMENTS 3 AND 4 COMPARED

NOISE LEVELS - APPROACH
(at 2 000 m from the threshold)

EPNdB

105 105
Annex 16 -~ Amendment 3

100 ¢ (CAN/4 Recdmmendation)

98 L
CAN/5 Recommendation
Amendment 4

95 4

90 ¢

85 ¢ v

10 -
‘ 100 280 1 000

Takeoff Weight
(thousands of kilograms)

Source: Committee on Aircraft Noise, Fifth Meeting Report (1977)
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Several members of foreign government bureaus engaged in dealing
with the aircraft noise abatement problem exhibited a degree of cyni-
cism over Annex 16. Because all manufacturers in their desire to
sell to the large U.S. market must design their aircraft for the
more strict regulations of FAR 36, these governmental employees raised
the question of the anomoly of spending so much time and money on
meetings involving a lesser standard.

However, some U.S. observers pointed out that the meetings of

the various working groups in CAN 5 werenot without nationalistic

bias. For example, at the September 1978 meeting of Working Group

D (which was involved in subsonic jet transport standards) some ob-
servers felt that the French representatives were trying to write
Annex 16 so that the 727, 737 and DC-9's would become illegal. This
would enhance the saleability of various models of Airbus Industries'
300 series.

Although the literature on international noise abatement regula-
tions is replete with material relating to Annex 16, and although
Annex 16 has received wide publicity, a compari.on of dates of ap-
plicability and specifics of the resulting rules leads to the con-
clusion that the United States has led the way with its FAR 36 and
amendments. Various interviewees as well as references in the re-
ports indicated that it was primarily the know!cdge that the FAA was
moving that triggered international meetings on noise emissions stan-

dards at the source. Efforts for land-use planning on an international
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basis, perhaps because of the absence of Federal legislation in the
U.S., has barely been touched. However, this is not to say that
land-use planning is behind in other countries. Quite the opposite
is true. As will be seen in the discussion of the situation in indi-
vidual countries, various countries are engaging in a wide range of

forward looking activities in this area.

4. Summary

Because international commerce would be severely constrained if
each country established its own airworthiness standards, - [Noise
being one of the standards] - many countries became members of ICAD.
ICAO0 has adopted various international rules on aircraft noise. By
terms of the Chicago Convention, individual member states are sup-
posed to adopt by legislation or by announced policies the standards
set by Annex 16. This has not always happened. Several problems
have surfaced. First, the measurement of noise annoyance is highly
subjective and emotional. Second, acoustical experts in various
countries have their own special preferences for the unit to be used.
Hence, to ayree on the unit of measurement, let alone the numerical
value to be used, is difficult.

In establishing and implementing noise limits, the matter of the
applicable date of the regulation is very important. ICAQ has ad-
dressed the date problem very gingerly on the theory that it must be
carefui not to incur economic penalties which would harm the indus-

try. Thus, ICAO has couched its applicability in terms of the date
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of application for a type certificate for a new type of aircraft.
Since it takes four or five years to develop and market a new type
of aircraft, the benefits of the standards :=t in this manner do not
show until some time in the future. As a result, Annex 16 sometimes
appears to be a distant mirage to the airport neighbors.

ICAO also has the problem of determining whether to adopt a regu-
lation which brings some small relief soon at the expense of greater
relief in the future. There are those who think the course should be
to make new regulations which essentially validate current technology.
Others feel that in order to give manufacturers the push to develop.
(and the airlines the obligation to purchase) quieter planes, Annex

16 should be very strict and even ahead of technology. However,

as a result of inflation and the 0il crisis, the costs of obtaining
technological advances has increased to the point where they may re-
sult in new aircraft having a higher operating costs than older air-
craft. Should this be the case in the noise area, a carrier has a
negative incentive to buy. The development of the high bypass engine
involving fuel economy and a significant reduction in noise enabled
wide-bodied aircraft to meet FAR 36 and Annex 16. However, present
indications are that there is no further improvement of the same
magnitude in sight in the near future.

The failure of ICAD to come to grips with the problem of older
aircraft which were left uncovered by Annex 16 was quickly perceived

by the citizens living near the airports. Largely through ECAC,
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member states have been asked to supply information on the status of
their individual noise abatement rules, including whether they have
adopted Annex 16, and what date, if any, they have set to force the
retirement of the older noisy airplanes. The activities of the OECD
and EEC have been mentioned in connection with noise. The latter has
recently moved in the noise area arguing that ICAQ resolutions are
only recommendations but that EEC rules are mandatory, at least in
countries belonging to EEC.

The proliferation of meetings and the proliferation of the num-
ber of organizations holding meetings on aircraft noise has been men-
tioned. When asked the purpose of so many meetings in so many places,
several interviewees commented that due to the pgpularity of the
noise issue a large number of bureaucrats have "latched onto noise"
so they can have a specialty and be able to travel to various countries
for meetings. Additionally they pointed out that the meetings enable
the governments to tell the public that things are being done about
noise whether or not it is so. Thus they serve a purpose "in keeping

the environmentalists off the government's back."
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Chapter 5
UNITED KINGDOM

Although aircraft noise emissions impact the human ear in the
same manner regardless of a person's race, color, creed or nationality,
and although in the final analysis the approaches taken by various
countries in their attempts to handle the jet transport noise problem
are quite similar, differences in cultures, custcms and forms of
government may explain the rather disparate methods and procedures
which various countries have utilized to formulate noise control rules.
While the United States has developed a time-consuming process of
notices on proposed rules followed by comments, followed by proposed
rules and more comments, environmental impact statements, hearings
and more hearings, the parliamentary form of government as it exists
in Great Britain enables government departments to handle matters
with less formality before the deparment issues an order. However,
this does not necessarily ensure speedy action. Various inquiries on

a fourth London airport have taken years.

1. U.K. Government Noise Structure

In great Britain the major seats of power in the noise area are
Parliament, the departments of Trade, Industry, Environment, and with
the Department of Defense having some involvement. The most impor-
tant agency for our purposes is the Department of Trade and its various
subsections. Regulations stem from parliamentary legislation, Orders
in Council and the Department itself. Airport authorities may be
given the right or obligation to make noise rules. In the absence of

national rules, municipal bodies owning airports have written "bye
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laws" for the control of noise.

The British have developed one of the most extensive set of noise
laws and regulations in Europe. However, it is difficult for the
government to speak with one voice on ncise matters because the con-
flicting duties and objectives of the various departments. Then there
is the inherent desire of each department to add to its "turf". The
Department of Industry has as one purpose the protection of the manu-
facturing industry. It is not surprising that the Department of Trade
and the Department of Environment feel that the Department of Industry
listens too heavily to the airlines, the manufacturers and other com-
merical interests. On the other hand, the Department of Industry feels
that the Department of Trade leans too heavily on the environmentalists.
Yet, if the Department of Trade strays too far from the environmental
path it fears it will lose turf to the Department of Environment. At
present, legislatively the Department of Trade is in the saddle. How-
ever, noise matters are highly fractionated with each department
wanting "a piece of the action." One major international airline
pointed out that the number of government bureaus and departments
involved in aircraft noise had proliferated and gotten "out of hand."
The airline indicated that when it was asked to discuss a minor noise
matter at Heathrow Airport it sent one man who found forty to fifty
people from the Department of Environment, the Airport Authority, the
Department of Trade, the Civil Aviation Authority and a group called

the Noise Working Party all gathered for the informal miror meeting.
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The normal handling of aircraft noise matters is a function of
government departments. However, if an individual or amenity group
iy dissatisfied he or it may be able to interest a Member of Parliament
(MP) in asking a question in Parliament of the appropriate official.
Thus, an MP might put the question to the Secretary of State for Trade
(the equivalent of the U.S. Secretary of Transportation). Should the
answer be too difficult to obtain without further study the Secretary
might decide to hold a "Public Inquiry." The "Inquiry", which is
roughly equivalent to "hearings" in the U.S., might be conducted by
an inspector with assessors (assistarts). Such an "Inquiry" took
place in regard to building the fourth terminal at Heathrow. Inquiries
provide a broad forum for public discussion. To illustrate the depth
of the investigations it may be pointed out that in the case of the

Roskill commission over 1,000 organizations were asked for comments.

There is no shortane of "amenity" groups, some with interesting
acronyms such as FHANG, for the Federation of Heathrow Antinoise
Groups; HACAN, Heathrow Association for control of Aircraft Noise;
LAANC, Local Authorities Aircraft Noise Council; HADAG, Haslemere
Aircraft Disturbance Action Group, and the BCPRC, Brentford and
Chiswick Public Relatiuns Council, A number of the amenity groups
are quite professional. First they thoroughly acquaint themselves
with the facts, seek widespread publicity, and make their desires

known to the government staff. They have their biggest weapon when

they can interest an MP living near an airport. Although an MP
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1iving near Heathrow must interest himself in aircraft noise, those
interviewed indicated that the power of amenity groups was not strong
enough to cause an MP to fear losing his political job should his
vote disagree with their desires.

Ownership and operation of airports in Great Britain is quite
different from the U.S. where, except for Dulles and Washington
National, the federal government does not own and operate the air-
port. The British Airports Authority (BAA) is a nationalized insti-
tution owning and operating the seven major U.K. airports. In many
cases, the Department of Trade can simply order the BAA to do certain

things.

2. Leqal Basis of Noise Control

In an early period of aviation development Winston Churchill,
noting restrictions placed upor railroads in the formative period
and fearing that such a development could cost England deariy if it
spread to aviation, sponsored a provision in the Air Navigation Act
of 1920, outlawing suits for damage due to aircraft noise in flight.
The same rule was extended to afrcraft on the ground in 1947. These
two items were consolidated into the Civil Aviation Act of 1949.
Finally noise caused by aircraft is also excluded from the provision

on the Noise Abatement Act of ]960.19/ At first blush this would

19/5.v. Danks, Noise Policy Manager, BAA, 30 Nov 78.
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seem to give the airlines a free ride on noise. In the U.S., airport
operators have bean held liable for such noise damages totaling millions
of dollars and hence would deem such a law to be their salvation.
However, provisions of other U.K. laws severely countervail the ap-
parent "pass" given to noise. In fact,it is often held that because

of the law the Government is very careful to take measures to reduce
noise., Failure to do so could increase the probability for the law's

repeal.

Power to control aircraft noise at airports comes from Section
29 of the Civil Aviation Act of 1971. By the simple act of "Desig-
nating" an airport the Secretary of Trade is clothed with the power
to
-make takeoff and ianding requirements to mitigate noise
~-1imit the number of planes which can take off or land at
certain hours
-give orders to airport operator to mitigate noise: prescribe
minimum noise routes
-require the airgzort operator to buy and operate noise monitor-
ing ecuipment
-control ground running of engines
Under the Civil Aviation Act of 1978 non-designated airports can
make "bye-laws" limiting noise. The four main BAA airports are desig-
nated airports. Non-designated airports have little alternative but
to go along if asked to do so by the DOT. Failure could mean “desig-
nation." At seven other non-designated airports (Liverpool, Luton,

Manchester among them) noise abatement procedures are in effect and

have the force of law under local act powers and general management
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powers. The airport manager has the statutory duty to ensure com-
pliance. He may detain an aircraft from taking off but not from
landing. Other sanctions are not mentioned. British Airports Author-
ity airports derive their powers in this regard from the Airports
Authority Act of 1975 as amended by the Civil Aviation Act of 1978.

2.1 Noise at the Source. Noise at the source regulations require

an afrcraft to have a noise certification certificate meeting specific
standards. The legal basis is found in the Civi! Aviation Act of

1949 stipulating that an Order in Council may be made in this regard.
The Air Navigation (Noise Certification) Order 1970 as amended in

1972 embodies requirements parallel to those agreed to in Annex 16
pursuant to the U.K.'s international acreement with ICAQ.

In 1978 the Civil Aviation Act gave an additional tool to the
airport manager by empowering him to levy charges for the noise
made by an aircraft. Further, the Secretary of State for Trade may
require a manager to introduce such charges and may specify the form
they should take.

The sheer impossibility of quickly replacing noisy aircraft
with quieter planes, the early failure to engage in effective land-
use planning, and the pressure of airport neighbors for relief at
Heathrow, the busiest international airport in the world, caused

the British to design and implement other types of "schemes" to

alleviate the noise problem. Some of these are broader than just
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aircraft noise. The Land Compensation Act, noise insulation schemes,
and efforts to institute 1and-use planning with aircraft noise as an

element are examples.

2.2 Land Compensation Act 1973. The part of this act dealing with

aircraft noise provides compensation including interest for a de-
crease in property value when a new airport is built,or when a new
runway is added, or when major additions are made to an existing run-
way or ramp areas. This is a "one shot" situation which applies only
to events taking place after 7 Oct 1969. Administration is under the
Department of Environment. Accerding to a Ministry of Defence posi-

tion paper, military aerodromes will be treated the same way. The law
also covers home loss payments, rehousing, compulsory and discretionary

purchase.

2.3 Noise Insulation Compensation Payments, Blocked by the unique

provisions of the Air Navigation Act of 1920 and the Civil Aviation

Act of 1949 excluding suits for noise, and further restrained by the
omission of aircraft noise from the Noise Abatement Act of 1960,
citizens pressed for soundproofing assistance immediately after the
introduction of the noisy jets. A 1963 report of the Wilson Committee
on Noise recommended assistance and, under authority of the Airports
Authority Act of 1965, set up the first noise insulation scheme.
Limited to Heathrow, it provided up to 100 British pounds for quiet-

ing bedrooms and living rooms only. The British 2pparently place a
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low value on work in the kitchen. Effective in 1966 the first plan
was followed by a series of others and extended to Gatwick as well,
On the theory that people who bought or rented after 1 Jan 1966 near
Heathrow, and 1 Jan 1973 near Gatwick were not overtaken by noise
but had chosen deliberately to accept it, such people were made in-
eligible for insulation grants.

The grants are contained in Statutory Instruments No. 916 and
917, 1975 as amended by No. 813 in 1977 and simply provide ‘hat the
owner or occupier (renter) of a dwelling in the 60 NNI "Special Area"
may receive compensation toward the cost of specified noise insulation,
the amount being 100% of the co.t up to 750 English pounds ($1400).
For the "Standard Area" with a 55 NNI boundary compensation is limited
to 85% of the cost but not more than 470 Englich pounds ($760). Re-
sponse to the early schemes was small because owners and renters felt
their contribution was more than they could afford. Recent schemes
have attempted to compensate for inflation and have otherwise liber-
alized the provisions.

By their terms these schemes expired recently,but on 2 Nov 1978
the Government announced its decision to introduce new and improved
noise insulation schemes €2- areas near thosc two airports. Under
local act powers Luton and Manchester have introduced their own but
similiar insulation plans. Statutory instruments have been developed
requiring the BAA to pay for insulation of schools near Heathrow.

The source of funds for payments is airport revenues.



Complaints that the previous schemes experienced a low level of
acceptance because the owners' and renters' contributions were high
enough to cause them not to participate, and because those who had
moved into the area after 1966 (Heathrow) and 1973 (Gatwick) were not
eligible for grants, led to more liberal insulation schemes under
Statutory Instruments 1980 No. 153 and 154 for the two London Airports.

First,the new program is now applicable to all dwellings com-
pleted before April 1, 1980, thus making it available to all those in
the noise affected area. Applications for grants must be made by
March 31, 1983 and the work completed by April 1985.

In addition to the 50 NNI contour as a parameter for the new
schemes, there is added a new parameter, the 95 PNdB noise footprints
for Annex 16 aircraft, as a figure above which insulation grants will
be made. The 95 PNdB is the noise level below which current evidence
suggests that an aircraft is unlikely to waken the average person.
Thus, the schemes concentrate on those areas which are currently most
affected and which will continue to be subject to comparatively high
noise levels in the mid-1980s. In addition, the schemes focus
on the areas within which there is the greatest disturbance caused
by night movements likely to awaken people.

The amount of compensation has been raised tec 1060 percent of the
eligible insulation, subject only to maximum prices per unit of cer-
tain equipment and material. Each eligible dwelling is entitled to
the insulation of two living rooms and all bedrooms.

Finally, the new schemes are estimated to cost the British Air-

ports Authority over 50 million U.S. dollars at March 1980 prices.
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2.4 Land-Use Planning. The tendency of people and businesses 0

move near an airport for convenience or business purposes and later
complain about aircraft noise has been manifest in the U.K. as else-
where. Among the solutions to this problem is land-use planning in
which there are building codes and restrictions on the type of build-
ing, if any, that can be constructed within a given noise exposure
area, usually identified in terms of its NNI number. Only buildings
compatible with the land use are permitted. Although no statutory
plan was in effect, on 19 Jan 1973 the Secretary of State for Environ-
ment and the Secretary of State for Wales issued Circular 10/73 set-
ting forth certain guidelines for local authorities and indicated the
specifics of the criteria which those two secretaries would be using
in the future.

Perhaps highlighting the disinclination of one government de-
partment to agree with another when there is some disagreement of
who should have the predominant role, the Department of Environment
did not break down noise annoyance into the same NNI divisions as
does the Department of Trade. For example, Table 1 shows four areas
with a top of 60 NNI instead of the more conventional 35, 45 and 55
NNI a:eas. Having completed a survey of the legal basis for noise
control in the United Kingdom, we now turn to some of the major regu-

lati.as developed under the legal structure.

3. Noise at the Source

Since the United Kingdom was the first to inaugurate jet



Table 1

RECOMMENDED CRITERIA FOR CONTROL OF DEVELOPMENT
IN AREAS AFFECTED BY AIRCRAFT NOISE

Level of aircraft noise

10 which site is, or 60 NN & above 50 — 59 NNI 40 — 49 NNI 35—139 NNI

is expected 10 be

cxposed

Dwellings Refuse No major new developments. Infilling only with Permission not to

approprisie sound-insulation — see Appendix 3 be refused on
noise grounds
alone

Schools Refuse Most undesirable. When, Undesirable Permission oot to

exceptionally, it is be refused on
necessary to give per- noise grounds
mission, eg for a replace- alooe
ment school, sound

. insulation should be Sound insulation to be required to a y
required to a standard standard consistent with DES Guidelines 3
consistent with DES Guide- (see footnote to para 7 of this Circular) !
lines (see footnote to
para 7 of this circular)

Hospitals Refuse Undesirable Each case to be Permission not to
coasidered on its be refused on
merits noise grounds

alone
Appropriate sound-insulation to be required

Offices Undesirable Permit Permit but advise

insulation of Conference
Full insulation to be required Rooms depending upon
position, aspect etc.

Factlories Permit

warehouses etc. (It will be for the occupier to take necessary precsutions in particular

parts of the factory depending on the processes and occupancy expected.
But see paras 25-32 of this Circular for control of new factories eic.
in relation to their noise EMISSIONS

Source: Circular 10/73, Department of the Environment, 19 January 1973
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transport service it was the first to suffer the consequent noise
annoyance. It is not surprising, then, that the U.K. has been in the
forefront of activities in ICAD to 1imit noise emitted by the air-
craft itself, It has been the policy of the United Kingdom to adopt
the standdards set by ICAO in Annex 16 and thus has adopted Chapters
1, 2 and 3 of the Third Edition of the Annex. Thus, each aircraft on
the British register must have a noise certificate of compliance.

As previously indicated, coverage includes aircraft certificated
after 1972, derived versions of production of earlier type certified
aircraft, and more stringent rules for aircraft certified after

6 Oct 1977. The noise reduction between the non-Annex 16 and Annex
16 aircraft is significant. In actual numbers a government White
Paper iy shows 113 EPNdB for takeoff of a non-certificated Boeing
707-320B compared with 103 EPNdB for the Lockheed 1011. The pro-
gress is highlighted by remembering that a decrease of 10 decibels
is equivalent to halving the apparent noisiness.

We have already noted that no international rule has been made
requiring the retrofitting or re-engining or replacement of jet
transports which were certified before the applicability of Annex
16. Initial thinking, based on service life experience of propeller
aircraft with the original purchasing carrier, was that quieter air-

planes for the whole fleet were just around the corner. However,

1/ Afrports Policy, Cmnd 7084, London. Her Majesty's Stationery

Office, February 1978.
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calculations in 1975 showed that two-thirds of the airline fleets

did not meet Annex 16. Further studies indicated that there was no
known fatigue 1ife for the aircraft frame and usage of twenty to thir-
ty or more years was within reach. Finally, as traffic loads in-
creased and as derivatives came into play, existing aircraft became
heavier and noisier. As a result, airport amenity groups began to
push for something to be done about non-Annex 16 aircraft. They ar-
gued that another ten to twenty years of service Var these noisy air-
craft was too much to be endured.

In the absence of meaningful action by ICAO in this area, the
United Kingdom Government has been working more closely with ECAC
toward restricting the use of such aircraft. In the White Paper of
February 1978 the Secretary of State for Trade announced two impor-
tant decisions. First, United Kingdom operators would not be allowed
to register acquisitions of non-noise certificated aircraft after
30 September 1978; and secondly, all of the existing non-certificated
aircraft must be phased out by 1 Jan 1986. These rules are substan-
tially similar to the U.S. requirement in 91-136.

The United Kingdom action is but one of several; more are in
prospect. Although the impact of such actions will hasten the re-
moval of the aircraft from countries following the ECAC plan, it will
also gradually add more noisy aircraft to an ever smaller market and
thus adversely affect the price of these used aircraft. Currently

there are still enough developing countries desiring these jet aircraft,
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which are cheap in comparison with the price of new aircraft, to en-
able the craft to be sold at prices substantially above book value,
thus aiding the seller with cash flow for his new aircraft program.
However, sharply rising fuel prices are rapidly diminishing the at-

tractiveness of such aircraft even to developing countries.

4. OQperational Measures for Noise Control

As has been indicated, reduction of noise at the source en-
tails a long lead time from design to the utilization of signifi-
cant numbers of planes on scheduled operations - perhaps four to
eight years. The dates of applicability of the various parts of
Annex 16 and its failure to deal with non-Annex aircraft have done
little to accelerate the introduction of quieter aircraft. In fact
it may be argued with some logic that Annex 16 has merely validated
the state of the art. Land-use planning, another approach to 1imit-
ing noise, seeks to control noise by moving the airport neighbors
further from the noise either physically or synthetically by noise
insulation. Here too similar long periods of time are involved.

It is not surprising, therefore, that amenity groups sought
immediate action on the noise problem in the form of operating re-
strictions of two types. One type ostensibly permitted unlimited
operations but required the crew to use (1) minimum noise routes,
(2) specific higher and therefore less noisy altitudes, and (3) re-
duced thrust (noise being function of power). Additionally, pressure
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was applied to reduce reversing, 1imit the use of the APU, and to
control ground runups.

The second type proposed and implemented contained more strin-
gent restrictions which reduced the number of flights in order to
affect the cumulative nofse index. These restrictions included var-
jous forms of curfews such as a complete ban on landings and/or take-
offs during certain hours, the permission of only mail fiights during
the night, or a quota system allowing either a flat or decreasing
number of noisy aircraft to use the field or a runway during stated
hours. Finally, bans were sought on the use of training flights at
noise sensitive airports.

The following are some of the restrictions impelmented using

Heathrow and Gatwick as examples.

4.1 Limitation of Night Jet Movements: Strong complaints relative

to the noise of the new jets led to the imposition of night restric-
tions at Heathrow as long ago as 1962, At that time night was de-
fined as 2300 to 0700 hours, and a quota of 3,000 was established as
to the number of landings and/or takeoffs pennitted.lg/ Through a
scheduling or "slot" committee made up of airline representatives,
the airlines divided the quota among themselves. In 1965 "night"
was shortened to 2330 to 0600. Summer restrictions at Gatwick

—lg/Further details in U.K. 1imitations and their history can be
found in U.K. Dept. of Trade, Airport Strateqy for Great Britain,
Part 1, 1975; Part 2, 1976. U.K. Dept. of Trade, Night Distur-
bance from Aircraft Noise at Heathrow and Gatwick, 1877. Air-

rts Policy February 1978 (White Paper of Secretary of State
gor Trade].
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began in 1971. The system was significantly revised in 1972 when

the quota system was abandoned in favor of an outright ban on jet
takeoffs with no 1imits on landings. Total movements increased and
the system was quickly revised in 1973 by reimposing limits on the
total number of movements. As a result of public pressure the govern-
ment has since 1973 adopted a policy of progressively reducing the
quotas for jet operations with a lower quota for winter than summer.
In 1975, to encourage the use of quieter aircraft, a plan was begun

to establish a night subquota for quiet aircraft while reducing the
quota for other aircraft.

However, in 1977, public pressure again led to a proposal to
ban all night jet operations. In l1ieu of an outright ban, in Febru-
ary 1978, the government announced the progressive phasing out of
noisy aircraft at night over a ten-year period by reducing the quota
of noisy planes and increasing the quota of the quieter planes. To
provide still more flexibility the definition of noisy currently
does not depend on noise at the maximum certificated gross weight,
Planes which do not meet the noise standards at full gross inay make
reduced weight takeoffs if such will permit them to comply with the
standard. Table 2 presents the details of the new quota arrangements
determined by the Government. Night time is 2330-0630 six days a
week at Heathrow, with some leeway for noise certificated aircraft
on Sunday, when "night" time stretches to 2330-0800 and applies for
all other aircraft. A jet aircraft will qualify for the quieter
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TABLE 2

NIGHT JET QUOTAS AT HEATHROW AND GATWICK

Noisier Quotas

Summer Heathrow Catwich Winter Heathrow Gatwick

{including the

aumber

iy ™
1978 2000(138) 2500 1978,79 1800 12%0
197 1800(120) 1200 197980 - 1600 1100
1900 1600(108) 1900 198081 1400 250
1981 1400 (90) 1600 1981/82 1200 200
1982 1200 (75) 1400 1982/83 1000 700
1983 1000 (60) 1100 198384 00 350
1984 800 (45) 000 1984/88 000 00
1988 600 (30) 800 198388 400 20
1986 «0 (15) 0 1986/87 200 100
1987 o © 0 198788 0 °

mer Quotas

e cover all non-jet aircraft, the quieter jets and, to the extent that this can be demonstrated in
prqct':e)e. other jets whose take-otf ot reduced weight matches that ol the quieter aircraft at maximum
weight).

Summer Heathrow Catuwick Winter Heathrow B Galwick
w8 1700 300 19 1400 1700
197 1900 2400 1979/80 1600 1960
19%0 2100 smo 196081 1800 2000
1981 B - 4000

Source: British Atrnorts Authority Annual Report and Accounts
1977/78, p. 73.
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quota if its noise footprint as measured by a 95 PNdB contour em-
braces less than 4 square miles on takeoff and 2.5 square miles on
landing. The area within the 95 and 105 PNdB contours and the pop-
ulation contour within 95 PNdB are shown in Table 3.

According to the Department of Trade, 95 PNdB is the noise
level below which, on "current evidence," was considered questionable
and a three-year research program on the relationship between air-
craft noise and sleep disturbance was established. Its announced
purpose was to provide information for deciding whether night move-
ments of quieter aircraft would be banned. In pointing out the
effectiveness of the new plan the Department of Trade indicated that
only the quietest modern jets would be able to meet the standard and
gave as examples: (1) for takeoff the A300B, two L1011 models and
the DC10-10; and (2) for landing: the same planes plus the DC9-40
and 2 B747 models. The 95 PNdB referred to is an outdoor reading.

Given the transmission losses through walls the resulting indoor

level would be between 70 and 80 PNdB which was just below the thresh-
old of awakening. This standard plus the noise insulation schemes
suggest that British families do not have the same penchant for out-

door living as do their counterparts in the United States.

4.2 Limiting Airport Capacity. Another method of recent origin in

attacking noise at Heathrow, though congestion was equally important,
was placing a 1imit on airport capacity. At present Heathrow, the

largest international airport in the world, also has the most serious
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TABLE 3

AREA WITHIN 95 AND 105 PNdB CONTOURS FOR SELECTED AIRCRAFT

Deperture Landing
St Viscount/ B707/ TriStsr/ Viscount/ B707)
asoos  TH3iw! Vangurd DC8  |A'B 'DCI0 Vangud  DCB
Ares within 98
PNdBcontour 2.5 39 w6 s | 1.5 1.6 1.7 10.1
(squase miles)
Area within 10S .
PNdBcontow 0.7 1.0 1.0 s | o4 0.5 0.5 2.8
(square miles)
Population within 95 PNdB contour
Deperture Lending
TSt/ Viscouat/ B707/ TrStar/  Viscount/ $707/
AJ00B he1g  Vanguad DC8 PP%%  BCIO Vanguwd  DCY
HEATHROW

28R (westerly) 4,000 6,900 7400 7810019000 12,400 14,200 116,600
BLE " 13700 6,300 5,300  62,800] 6,400 9,400 8,700 127,200
10R(esnterly) 4,900 13,700 13,500 246,300] 300 800 700 5.600
1oL( * )390 20,300 20,300 387,600} 2,200 3.000 2,800 31.700

GATWICX
Wesinily 200 200 500 9.500] 3500 800 500 ).000
Easterly 00 1,000 1,500 18,0001 Less than Less than Less than 1,600
$00 500 500

Source: U.K, Dept. of Trade, Night N{sturbance from Aircraft Noise at
Heathrow and Gatwick, 1977, p.5,
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noise problem. Currently it has 3 terminals which are about to reach
capacity. At one time 5 terminals were envisaged. Because progress
on noise would be inhibited if the airport were allowed unlimited ex-
pansion, plans for the fifth terminal were dropped. In fact, only
recently a 4th terminal was approved, but only after a lengthy public
inquiry. A similar public inquiry has been auinorized to look into

a second terminal at Gatwick.

As a part of the capacity control program the Government has
ordered several airlines to move to Gatwick which has new facilities
as well as a convenient rail line to London direct from the passenger
terminal. From 1 April 1978 no whole bIane charters of British and
overseas airlines have had access t6 Heafhrow. The new U.S. routes from
Houston and Atlanta were ordered to use Gatwick. However, directives
of the U.K. Department of Trade to Iberia of Spain and TAP of Portu-
gal to move were contested in court with the result that the directive
was declared i1leqal. At one time feelings were so intense that
Spain suspended British Caledonian's rights to fly DC-10s via
Madrid to and from South America. 1t appears that directing airlines
to move to other airports will have to be accomplished by friendly
persuasion rather than direct order. Airlines which have been at
Heathrow feel they have "squatters' rights" and a move would cost them
a share of the connecting business at Heathrow.

One way for an airline to combat capacity and noise problems

is to purchase quiet but very large jets. The reduced frequency
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required by larger aircraft contribute to a reduction in cumulative
effect. It may be more than a coincidence that British Afrways which
is beholden to the government is the first to be pushing for a still
larger 747.

4.3 Jet Training Limitations. There is an almost complete ban on

jet training at Heathrow, and restrictions on the time and total
amount of training at Gatwick and Standsted. Other airports have

similar restrictions.

4.4 Limitations on Noise at Takeoff. Noise 1imits, backed up by

noise monitoring equipment, are established at Heathrow and Gatwick.
Gatwick has 4 monitoring points wnile the larger Heathrow employs
13. If the noise limit is exceeded the matter is taken up with

the offending airline by the Department of Trade. Altitudes, rates
of climb and thrust settings are prescribed, and in general are the
IATA procedures.

4.5 Limitations on Noise on Landing. In the air minimum noise alti-

tudes are established and aircraft must fly to avoid certain built-
up areas. To quiet the landing roll pilots are asked, but for safety
reasons not required, to avoid the use of reverse thrust.

4.6 Minimum Noise Routes. Although differing views have been expressed

about their value, an elaborate network of minimum noise routes has
been established. The U.K. "Air P{lot" and "G.A.F.G." lists 25 for

Heathrow alone. See Appendix B for duplication of several pages of the
"Air Pilot" and "G.A.F.G.".
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4.7 Runway Management. The Heathrow preferential runway system has

two aspects. On2, there is a preferred direction of takeoff to the

west to avoid congested metropolitan London to the east of the air-

port. Two, landings and departures are alternated on a weekly basis
with landings on the northern runway one week from 0700 to 1500 ard

on che southern runway from 1500 to 2300 hours. The following week

the procedure is reversed. Similar procedures are utilized at other
U.K. airports.

4.8 Ground Running Noise. The airport authorities have the power to

and do restrict engine test runups at night to certain parts of the
airport and to certain times. This includes the use of "mufflers"
to quiet the sound. The rules are restricting the use of the APU.

4.9 Noise Related Landina Charges. Except for Manchester where there

has been a 20% landing fee rebate for the use of quiet planes, there
have been no noise related landing charges. However, the Government
now believes that a landing fee based on noise should be established
and is engaged with ECAC and OECD in studying the matter. Noise
charges are not new but those with experience in the matter point
out that landing fees are such a small part of total operating ex-
penses that the cost of substituting an improperly sized but quiet
airplane would be more than that of paying a noise charge. If a very
high charge were levied, service might be diverted to another city

or nearby country whose airport did not have the same noise problem.

The statement in the White Paper that the CAA will take noise into
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/

e
account in licensing new companies and granting new route authority
is a form of economic incentive to purchase quiet airplanes. In
the same category is thequota rule giving advantage to Annex 16 air-
craft.
4.0 Sanctions. Inquiry was made into the methods of enforcement of
its noise rules. For example, what happens if a night curfew for an
out-of-quota aircraft is violated? 0ddly enough, so far, nothing
happens. In 1978, at Gatwick a captain reported that he could not
depart before the deadline and was ordered not to take off. Notwith-
standing the detaining order, he took off anyway. No prosecution
ensued because as the British Airports Authority interpreted the law
a detaining order had to be physically affixed to the aircraft for the
detention to be official. While the authorities were accomplishing
the paper work, the pilot departed.

When noise excesses are recorded by the noise monitor, the prac-
tice has been to call in the offending carrier who takes it up further
with the crew involved and reports back. Inasmuch as angle of bank,
meteorological conditions and other elements affect the noise readings
and inasmuch as deviations are sometimes caused by traffic control
where perhaps safety is involved, the authorities find "friendly per-
suasion" much better than confrontation. This brings up a delicate
point involving the command authority of the captain. Thus, legal
actio. is viewed with some trepidation. In this area the U.K. treads

a little more lightly than other countries, Germany for example.
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5. Implications of Noise Requlations and Policies

In its 1978 Airports Policy White Paper, and in the 1977-

78 British Airports Authority Annual Report, the Govermment paints
an encouraging assessment of its noise programs. According to those
documents, the peak of noise annoyance has now been reached and, with
\the introduction of new quieter aircraft, there will be a "dramatic"
decrease in the noise annoyance level over the next 15 years, Short-
ly after the announcement that the Government would take noise into
account in considering applicants for transport, Sir Freddie Laker
stressed the low noise emissions of his new wide-bodied aircraft
and argued for the relaxation of curfew restrictions for such air-
craft.

A British Airways executive pointed out that his company was
under heavy pressure to phase out the noisy Trident, BAC-111 and
the VC-10. Although the BAC-111 could be hushed to meet Annex 16,
there was the fear that the quality of the noise would still be un-
satisfactory, regardless of technically meeting the standards. Based
on Swissair's experience with .he public's reaction to the DC-9-50
(discussed later), and considering quality as well as quantity of
noise, BA turned to th: Boeing 757 to replace noisy aircraft.

There has been general agreement that the new wide-bodies have
acceptable noise emissions. However, concern was expressed that the
lack of planes with similar low noise emission characteristics in the

100-160 seat category was a negative factor in dealing with the
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public and even in pushing for a relaxation of curfews for the quieter
aircraft. With a large number of what the public perceive to be noisy
aircraft not only still existent, but still being produced and pur-
chased, the public feels it dare not relax its guard lest it loses

the noise relief which it has so painfully gained.

After the close of 1978 with its unusually large increase in
traffic, several interviewees were again contacted and asked whether
growth rates in excess of that predicted would not dim their optimism
for future noise relief. Their consensus was that the increase, if
prolonged, would be taken caie of by larger equipment which would
itself be quieter. Thus the number of movements would not increase.
However, at that time the dimensions of the new Carter international
aviation policy had not yet become clear. The freer exit and entry
and invitation to lower fares implies more movements and unless the
movements are in very quiet aircraft, more noise.

The resultant decisions were to: (1) revive the insulation
grants schemes, (2) push for landing charges based on noise, (3) move
further into land-use planning, (4) phase out noisy jets, (5) and
move to press for special rules and incentives for the quietest air-
planes. The foregoing indicate to the airline and manufacturing in-
dustry the extent of the U.K.'s commitment to improving the quality
of life‘for airport neighbors. This is not to say that the govern-
ment rules are responsible for all improvements. The engine manu-

facturers such as Rolls-Royce, have been heavily committed to
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designing quieter engines. However, the manufacturers are caught in
a trade-off problem. Reducing noise emissions is a costly process,
and where noise control entails desions which are not cost effective

the manufacturers, understandably, hesitate to proceed.

6. Summary
The U.K. has a very extensive aggregation of noise rules. Al-

though damage suits for aircraft noise are forbidden, other wide-
ranging rules compensate for this seeming "pass" to the industry.
Administratively, although other departments are also involved, the
Department of Trade has the primary responsibility for aircraft noise
control. Compensation for decreases in property values is made under
the Land Compensation Act of 1973. To aid in quieting the noise at
the home of recipients of noise, the Government has provided grants
for insulation purposes. Though by terms of their statutes the early
grants expired in 1978, new legislation in 1980 provides greater
benefits and broader coverage. While land-use planning in the past
has been by publishing guide lines only, the Government is pushing
maniatory planning and indeed has set up an inquiry for the 4th ter-
minal at Heathrow.

With regard to noise at the source, the U.K. not only supports
all of Annex 16 but has gone farther in two respects. First, after
30 September, 1978 no carrier can enter on the U.K. register an
aircrafi not meeting the standards of Annex 16. Secondly, the

carriers are required to phase out of their operations by 1986 all
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non Annex 16 aircraft currently on the U.K. register,

For immediate relief with the tools at hand, the U.K. employs
just about all the techni~u.. available in the operational field.
There are stipulations as to take-off and landing procedures and
configurations, the provision of minimum noise routes and altitudes
-- all of which are subject to noise monitoring. Some operations
such as training flights are either banned or severly restricted.

On the ground, 1imits on the use of the APU and the ground running
of engines during night hours are increasingly found. Finally, there
are strong "suggestions" 1imiting the use of reversing. To mini-
mize noise, over the more populated areas immediately off the land-
ing and take-off runways, not only are preferential runways specified
but their use is alternated in such a fashion as to spread the noise.

Two types of capacity controls, one whose sole purpose is to
Timit noise, and the other, with an ancillary purpose of noise con-
trol, have been developed. First, to put a ceiling on noise, a
quota for night movements has been established which will eventually
ban all noisy aircraft at night. Second, to 1imit congestion, and
to aid in noise control, the Government has placed a cefling on the
capacity of certain airports. This is accomplished by limiting the
terminal facilities available. The Secretary of State for Trade
has announced that a 5th terminal at Heathrow will not be built

However, after a public inquiry, a 4th terminal has been authorized.
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Finally, in the matter of financial incentives for the purchase
of quieter planes, the U.K. is proceeding very gingerly. The De-
partment of Trade is interested in adding a landing fee containing
a noise charge element to its arsenal. Although Manchester has had
a rebate system for less noisy aircraft, no study has yet emerged
analyzing the benefits and disbenefits of such a charge.

If the case of the Gatwick pilot who willfully violated a cur-
few 1imit but was not prosecuted because the "paper work" was not
completed in time to paste the detaining order on the airplane is
any criterion, the enforcement of sanctions seems to be weak in the
U.K. However, the Government and the industry agree that working
for quiet through "friendly persuasion" is better than by confron-
tation.

Another incentive for purchasing quiet aircraft is the relax-
ation of curfew restrictions for such aircraft. On this point one of
the interviewees was moved to remark "Night is really no* the big
problem it is made out to be. Neither the crews of ground employees

or passengers want to be up that late anyway."

7. Conclusion

Unless the new international air policy of the United States of
"open skies" and 1ittle rate control leads to a major increase in
operations there is light at the end of the tunnel for the noise
problem in the United Kingdom. However, the environmentalists point

out that 15 years is a long time to wait and they, therefore, will
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continue thei: pressure for stronger measures. To a certain extent
the U.K. public has been unimpressed by statements that compliance
with Annex 16 Chapter 2 means acceptably quiet airplanes. To a sig-
nificant portion of the public Annex 16 represents a mere validation
of the state of art and its ultimate benefits are too far in the
future. This perception seems to have impressed management so that
re-equipment decisions are often being realistically made with consid-
eration for the public concept of noise annoyance and not whether or

not the plane meets a technical noise standard.
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RECOMMENDED CRITERIA

APPENDIX 2

FOR CONTROL OF DEVELOPMENT

IN AREAS AFFECTED BY AIRCRAFT NOISE

l.evel of awrcraft noise
10 whuch site is, or

s expecied to be

cx posed

60 MNNI & above

50— 59 NNI

40 — 49 NNI

35 — 39 NNI

—Dwelhnx‘

Refuse

No major new devclopmcnh; ll;ﬁlling only with
appropriate sound-insulation — see Appendix 3

Permission not to
be refuzed on
noise grounds
alone

Schools

Refuse

Most undesirable. When,
exceptionally, it is
necessary to give per-
missioo, eg for a replace
ment school, sound
insulation should be
required to a standard
consistent with DES Guide-
Lines (sce footnote to

para 7 of this circular)

Undesirable

Permission not to
be refused on
noise grounds
alone

Sound insulation to be required to a
standard consistent with DES Guidelir.es
(see footnote to pera 7 of this Gircula.)

—Hospiuh

Refuse

Undesirable

Appropriate sound-insulation to be required

Each case to be
considered on its
merits

Permission not to
be refusea on
noise grounds
alone

Undesirable

Permit

Full insulatica to be required

Permit but advise
insulation of Conf=rence
Rooms depending upon
position, aspect etc.

v
Faclones
warchouses etc.

Permit

(It will be for the occupier 10 take necessary precautions in particular
parts of the factory depending on the processes and occupancy expected.
But see paras 25-32 of this Circular for control of new factones etc
in relation to their noise EMISSIONS

-l[-
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Chapter 6
FRANCE

Having examined aircraft noise regulations in Great Britain, we
proceed across the English Channel to France where, despite the near-
ness of the two countries and the common problem of aircraft noise,
the treatment of this nuisance may be different. Long standing com-

mercial rivalry and cultural differences account for the disparity.

1. Brief History of Noise Problem in France

According to a French technical expert long associated with
the French noise situation, noise was not treated seriously as a pro-
blem until much later than in England. As a matter of fact, govern-
ment funding of noise research did not begin until 1967; and the first
curfew at Orly did not occur until 1968 (cf Heathrow 1962). Once the
French started to work on the subject, they worked more closely with
the U.S. along the lines of FAR 36 than with the United Kingdom.lg/
Although the French joined ICAO to standardize on a common noise de-
scriptor, internally they have hung on to their Isopsophic ind:x (see
page 13) and are currently working on some modification of it.

The power of Air France and French aircraft manufacturers
to lobby effectively against constraining regulations is, because of
the degree of ownership of Air France by the government, much less
than that of their counterparts in the U.S. One dare not lobby very

hard against one's employer. Apparently the initial Orly curfew was

13
=/ Interview with Jacques Balazard, SNIAS R&D, formerly Chargés de
de Mission Envirorment Nuisances.
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put on suddenly by one person in the ministry over the objection of the
airport authorities, and once established it was impossible to remove.
The inhabitants around Orly have kept pressure on the legislators to
maintain the curfew.

Desiring to enhance its competitive position vis-a-vis Great
Britain, France resolved to build a modern, 24-hour operation, air-
port at Roissy, now known as the Charles De Gaulle International Air-
port (COG). With this facility the French wo..:1 br happy if the Great
Britain authorities placed increased night-time restrictions on London
airports. CDG is ready to accept the noisy aircraft which may be
barred elsewhere. Despite French government plans to avoid the pro-
blems of permitting homes near the airport, people have moved close
enough to complain and seek a curfew. The present government, be-
cause of the commercial impart of a curfew, is strongly opposed. One

can not predict what a different administration might do. Some French-

men argue that with no constraints there is no incentive for purchas-
ing quieter planes. They argue that a curfew for planes whose noise
emissions are above a certain value should be established. Noise re-
lated landing charges also have been urged. At present the closest
approach to an incentive for quieter airplanes is a rule applicable
to one runway at CDG enabling the pilot to continue a straight course
after takeoff if he is piloting a quieter airplane. Additionally, a
proposal has been made to 1ift the night curfew at Orly for Annex 16,
Ch. 3 aircraft, but it has not been adopted.

The question was asked of several French noise experts "Given
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the increasing number of quieter aircraft such as the 747, DC-10,
L-1011, A-300 and the planned development of a smaller quiet plane,

do you see a relaxation of the trend toward curfews?" The answer,
which was also given in some but not all European countries, was

“No". The feeling was that tolerance of noise is inversely related

to affluence so that given the rising tide of expectations and af-
fluence there will be greater demands for noise suppression and more
curfews will result even if there is some decrease in the various
levels of noise. Despite the wishes of government authorities, a cur-

few could possibly come to General Charles DeGaulle Airport.

2. French Government Noise Structure

Civil aviation is one of several transportation modes under the
Minister of Transport. Aircraft noise matters receive strong repre-
sentation at the Minister's level through the Director of Civil Avia-
tion whose ciirrent Director, Claude Abraham, was foriwerly the French
representative on the Committee on Afrcraft Noise (CAN) in ICAO.
The director has under him a Mission (Department) for Environmental
Nuisances. Members of this staff are active in advocating the French
noise position within ICAO. As is the case in the U.S., Great Bri-
tain and other countries, France has a separate Department for Envi-
ronment which would Tike to "irve a piece of turf in noise matters
from the Department of Civi. .iation. Both industry and the Depart-
ment of Civil Aviation aliege that the Department for Environment is
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bent on "harassing" aviation. It will be recalled a similar situa-
tion exists in Great Britain. Instruments dealing with noise con-
trol are issued in the form of codes (laws), decrees (decisions un-
der executive power carrying regulatory force), ordinances (adopted
by government but subject to ratification), circulares (rules of con-
duct for interpretation within the administration), and arrétes (de-
cisions by civil authority such as ministers or mayors).lﬁ/

Ownership of airports: Some airports (Orly, Charles De Gaulle)

are government owned and operated; while others (Nice) are private.
The degree of emphasis on noise control may vary with the ownership
or control of the airport. For example, the Nice Airport, a close-

in afrport, is controlled by the Nice Chamber of Commerce whose inter-
ests are in promoting tourism. Its own noise abatement department

has not been successful in appeasing local inhabitants with the re-
sult that individual citizens have filed legal action against Air

France.

3. Legal Basis of Noise Control

Unlike the law in Great Britain, the French Code of Civil
Aviation contains no specific exclusion of aircraft noise as a basis
for 1itigation. However, the code (Book I Title III Chap. 1 Art. L.

141-142) states that the operator of an aircraft is responsible for

14/ A compilation of noise laws and regulations of the French Re-
public, called Recueil Des Textes Relatifs Au Bruit Doc. 1383,
was published in 1978,
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damages caused by operations of aircraft, or objects detached from

it, to persons and goods on the surface. Since noise is not men-
tioned, attempts, so far unsuccessful, have been made to argue that

the law contemplates only physical damage by failing objects. Some
years ago Pan Am, TWA, and Air France were sued for soundgroofing ex-
penses made necessary by aircraft noise. Judgment was rendered against
the named airlines. However, apneals have been winding through the

French courts for years with the end not in sight.

4, Noise At The Source

Control over noise at the source is provided by Art. R. 133
(Decree no. 73-256, Mar, 6, 1973, art. 3) which mandates as a part
of the afrcraft certification requirement that an aircraft have 2 va-
11d "certification of limitation of nuisances (noise)". For aircraft
of French registry, a decrce of April 18, 1974, adopted Annex 16, Ist
ed., Aug 1971, including amendment 1 to the Chicago Convention.

A Decree of July 30, 1975 established further conditions for
issuance of noise limitation certificates including applir:tion to
aircraft not 1isted on the French register but which fly over French
territory. Additionally, Article 15 requires that imported aircraft
must satisfy French requirements, or those of the exporting country
pius any additional requirements made by the French government to in-
sure the same noise limitation as if the plane had been built in France.

Another modification of the requlations was effected by the De-

cree of June 2, 1978, permitting a non-Annex 16 plane to replace
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a non-Annex plane which was destroyed,if replacement was within one
year. Also, additional non-Annex craft could be purchased and used
if the owner hac purchased and agreed to install within one year such
sound modificaticn equipmgnt as would cause the aircraft to comply
with Annex 16. Essentially, with the limited exceptions just noted,
since 1978 a non-Annex 16 Ch. II aircraft cannot be entered on the
French aircraft register, thus freezing the number of noisy aircraft.

Finally, two other items indicate that the French are listening
to noise complaints and taking a strong position favoring quieter

airplanes. First, although it has not yet been technically accomplished,

the French are adopting Chapter 3 of Annex 16 (3rd ed.) into French
law. French aircraft manufacturers are proceeding on the instruction
that any newly certificated plane will have to meet ch. 3. The strict-
est provision of Chapter 3 apply to aircraft whose application for
certificate is after Oct. 6, 1977 (U.S. Stage 3). Secondly, at the
ICAO CAN meeting (May-June 1979), the French urged that internation-
ally no non-Annex 16 Chapter 2 airplane be permitted to operate after
1 Jan 1985 unless its owner had a firm contract for a Chapter 3 re-
placement which was to be delivered before 1 Jan 1988)51/ After 1 Jan
1988 registration of non-Annex 16 ch. 3 be stopped. Finally, the
proposal was made that as of 1 Jan 1995 only Chapter 3 Annex 16 planes

be permitted to operate.

15/ 1cA0, CAN 6 Working Paper No. 49.
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French efforts and those of their supporters to cut off the oper-
ation of Chapter 2 aircraft were unsuccessful. Some observers, point-
ing out that the French manufacture the Chapter 3 (Stage 3) Airbus
300 series, question whether the French would be as aggressive if
they had a profitable line of Stage 2 aircraft to sell. Similarly
observers indicate that it is no coincidence that the U.S., whose
Boeing Company has a profitable line of 727s and ”37s which do not
meet Stage 3,did not support the proposal.lg/ One can suggest that
members of this "impartial” technical body are often found advancing
positions which mirror the current commercial or national interests
of the country they represent. The structure of ICAQ lends itself
to this result. While all the voting members of ICAO are government
officials who do not necessarily possess technical expertise in the
field, they have constantly at their elbow in preparation for and
during the meetings the techricians from industry whose job is to
provide information and advice. In France it is quite normal for an
individual to float back and forth between industry and government.
Obviously these technicians either consciously or unconsciously sup-
port those proposals which will be advantageous to the manufacturers

or carriers in their country.

16/ ICAO, Can 6 Working Paper No. 65.
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5. Curfews

At the present, the main curfew in France is at Orly where
jet landings are prohibited between 2330-0615 and take-offs from 2315
to 0600. At Baale-Mulhouse (Franco/Swiss Airport) there are time
slots in which the number of take-offs/landings are limited for non-
Annex 16 aircraft. At Nice there is a winter period in which take-
offs between 2200 and 0500 are prohibited. In summer the time is
2100-0600. Le Bourget prohibits take-offs from 2330-0600.

French cdmmercial jet aircraft manufacturing is concentrated at
Toulouse in the south of France. Although there have been complaints
on noise, mainly because of the Concorde and military flying, no cur-
few has been established. The airport has endeavored to purchase land
impacted by noise, but, ever so, the vibrations associated with the
noise have torn tiles off the roof of farms and the airport has had
to made restitution. This brings up a conflict in French law. We
noted previously that one law makes the operator of aircraft respon-
sible for damages. But, in addition there is another law which makes
the airport responsible. There seems to be no concerted effort to

resolve this discrepancy.?

6. Noise Compensation: Insulation - Noise-Related Landing Charges 17/

Because the regulaticns dealing with noise at the source

17 For a more extensive treatment of noise charges see the 114 page
report ?educing,Noise in OECD Countries, Paris, 1978 (published
by OECD).
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(emissions) give relief only sometime in the future, efforts have been
to reduce the noise reaching the recipients through insulation and
land use planning. Controlling sound through insulation of buildings
is called "immission" control. Since 1973 (a prior law was held
technically invalid because the wreng people had signed the law) the
French have established a he;d tax of one franc for domestic passen-
gers and three francs for international passengers to be used to pay
for noise insulation of such buildings as residences, schools and
hospitals. At CDG the payment could include the acquisition of resi-
dential buildings, or relocation of residents, depending on the zone
involved. For example, at CDG payment could only be made in the
closest in area called zone A.

To prevent individuals from taking advantage of the situation
by building and then seeking payment, the decree limits residential
compensation to property whose title was acquired or whose construc-
tion was authorized before the noise problem at CDG was foreseen -
July 1, 1970. Financial aid cannot exceed 66% of the price of the
work done (except for families receiving public aid). Howaver, non-
residential buildings can qualify if they were completed before July
1, 1974; this is the case at CDG. The monetary limit is 6,000 Fr.
for collective lodgings and 10,500 Fr. for individual lodgings - 3
rooms per lodging. A final feature of the law is the absence of
cross-subsidy - the money from CDG goes for noise around CDG and the
money at Orly stays with Orly.

The French themselves have recognized some inequities in this
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noise scheme. First, the law is redistributive in nature - it takes
money from each pass:~ger and distributes the amount for abating the
noise immission. Secondly, since the tax applies equally to passen-
gers aboard noisy planes and quiet planes, there is no incentive to
purchase quiet aircraft. For several years the French have been
working on an incentive scheme which would relate all or a part of
the landing charge to tihe noise emitted by the aircraft in such a
fashion as to induce airlines to buy quiet aircraft.

A plan, which was very recently on the point of being introduced
when some legal and administrative problems cuased it to be pulled
back, has been constructed to charge for noise based on the weight
of the aircraft and its deviation from the maximum permissible noise
under Annex 16 Chapter 2, called "reference noise"-RN. The aircraft
emission noise would be called “characteristic noise"-CN and would
be the sum of the noise levels of three measuring points expressed in
EPNdB as defined by Annex 16 Chapter 2. Aircraft would be classified
into five categories as fo]lows:lg/

Category I if CN > RN;

Category II if CN is equal to or lower than RN by a maximum of
9 EPNdB;

Category III if CN is Tower than RN by no less than 9 EPNdB and
no more than 18 EPNdB;

Category IV if CN is lower than RN by no less than 18 EPNdB and
no more than 27 EPNdB;

18/ 1pid. pp. 77-78.
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.Category V if CN is lower than RN by more than 27 EPNdB.

The charge would be calculated by applying a rate of:
Category I t Francs per ton of maximum take-off weight
Category II 1/2¢t ° " " " H
Category III 1/4t " " " " "

Category Iv 1 /Bt " " " [0 M
Category V ot " " " "

The basic rate t could amount to 4.4 francs. Such a charge would "
be between 5-10% of landing charges for the Cétegory II1 aircraft
and up to 20% for the noisiest ones. |

Many, including some responsible for developing this formula,

feel that incentive charges of this nature will never work. They

point out that inevitably there appears to be at least one plane whose

combinatioﬁ of weight and noise in comparison with another makes its
noise charge incohsistant with that of a similar airplane. Addi-
t%onal]y, it is unlikely that any one rate will work over the wide
scale of available aircraft to provide the incentive for quieter
planes. If fhé charge is too low, it may be faulted for merely being
a "license to pollute"; and if too high it can have serious economic
implicafions for not only the operator of the aircraft but the region

served by the airport itself.

7. Land-Use Planning and Building Codes

In addition to noise insulation schemes and the plans for
noise-related landing charges, the French government is engaged in

land-use planning. By a 1973 law each airport must publish a noise

. i 5 i
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contour map based upon forecast traffic fur 1985. This map uses the
Isopsophic index. Within zone A (Isopsophic 9¢) only necessary air-
port buildings are allowed. In zone B commercial buildings must have
soundproofing and double glazed windows which will reduce noise to

35 dB and residential building is not permitted. Zone C is a moderate
noise zone in which no large developments are permitted. Such resi-
dences as are permitted must be soundproofed and meet the require-
ments listed in the building permit. Even outside of zone C special
studies are encouraged to determine whether large commercial and
apartment buildings require soundproofing,

In connection with the building permit situation several inter-
viewees made the point that building rules in France were very, very
strict and had a "more important effect on peoples' lives than all
other laws put together". The government can refuse a permit to
build, give no reason, and pay no compensation, 1978 legislation,
entitled Plan du Occupation du Sol, involves the right to build or
not to build and covers building codes and zoning. This is in addi-
tion to the Sept. 1977 Decree 77-1066 on National Planning for the
construction within airport noise zones. Airport noise maps are
made available to town planning authorities as a basis for develop-
ment schemes and land-use planning. On the other hand, individuals
finding themselves in zone A at CDG or Orly can ask to have their
homes bought by the government and when bought, they must move away.
A commission established for appraisal purposes determines compen-

sation. Having found that when someone moves out, no matter how



Bl LT G

B oL

T

-85-

noisy the area is, squatters will rush in, the government has found
it neccesary to demolish the homes immediately. About 90% of the
people applying have accepted the commission's price.

Thus, at present, airport planning in France must take noise

into account.

8. Operational Procedures - Noise Monitoring

The two major Paris airports, CDG and Orly, have a wide range
of operational rules for noise abatement purposes. As a result of
legal action by nearby residents, minimum noise departure and arrival

routes have been established. Minimum altitudes are prescribed. On

~the ground, run-up suppressors must be used, Strict noise abatement

- take-off-and climb procedures are in effect. An extensive noise

monitoring system is employed to record.aircraft noise. Overall
average noise is monitored to see whether the noise routes are being
followed. Marked excesses over the avirage or a pattern of one air-
line's planes making more noise than that of similar types of other
airlines, results in written notice to the airline involved. The
airline must and does investigate and answer in writing. Officially
the airlines are to use the standard IATA noise abatement procedure
for takoff. The vice president of an American airline utilizing

CDG expressed pleasure at the wiliingness of the airport authorities
to try out and approve modifications of the IATA procedures when such

modifications provided lower noise emissions from a particular type

R s i




of equipmnnt.lg/

9. Summary

Although starting somewhat later than the U.K. in acting on air-
craft noise, the French have developed an extensive sytem of noise
control at its Paris airports. Problems at other airports are not
major. The present government, for competitive reasons, has a poli-
cy of keeping the General Charles DeGaulle airport open 24 hours a
day. Through zoning and building regulations as well as through ac-
quisition of property in noisy areas the government is attempting to
blunt any attempt to impose a curfew there,

Within ICAD France has aggressively been favoring a rule which
would require 4-engine aircraft to meet Annex 16, Ch. 2, by 1 Jan 1985.
The same rule would apply to 2- and 3-enginz unless by that date there
was a signed orde:' for the quieter Chapter 3 aircraft. And finally
France has proposed halting the registration of planes not meeting
Ch. 3 as of 1 Jan 1985 for planes over 50 tons in weight and 1 Jan 1988
for all aircraft. By 1995 all planes operating would have to meet
Chapter 3.29/ Finally, France is at the point of formally adopting
Annex 16, Ch. 3.

French law is not favorable toward successful prosecution of

19/ 1nterview with Claude Girard, SR. V.P. Operatfons for Europe, TWA.

gg-lworking Paper No. 48 presented at CAN 6, 1979 Montreal.
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law suits for aircraft noise. Since the law apparently requires the
suit to be against either the pilot or the owner of the aircraft,
the suits against cumulative noise are difficult. The practical
question is, how does one apportion noise damages if a large number
of aircraft of varying sizes and noise characteristics are involved?
Recognizing that present airport head tax for distributing funds
for noise insulation penalizes quiet airplanes as well as noisy ones,
the Department of Civil Aviation has a plan before the Minister to in-
5tall a noise related landing charge the purpose of which is to pro-

vide an incentive for the purchase of quieter aircraft.

ORICINAL PAGE 15
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Chapter 7
SWITZERLAND

Switzerland, a iandlocked country amid mountains of unmatched
scenery, with superb technical industrial skili, with political and
economic stability, is a banking and insurance center and has long
been a favorite for tourists and businessmen alike. The introduction
of commercial jet aircraft and the attendant cutting of travel time
and cost accentuated air travel for hHusiness and pleasure to and from
Switzerland. Air transportation became vital to the economy of this
small (16,000 square mile, 6.5 million population) nation. Because
of the topoqraphy and population concentration, airport locations are
not only extremely limited in number but the possibility of signifi-
cant expansion of existing airports is small to nil. A postwar
housing shortage resulted in housing being constructed over the ob-
Jjection of airport authorities in locations much closer to the air-
ports than would otherwise have been the case.

The well known independence of the Swiss, and the proclivity
of their states (cantons) to subject legislative proposals to re-
peated referendums, has inhibited timely solutfons to the aircraft
noise pruulem. Pressure from the Swiss citizenry and neighboring
country inhabitants who do not wish their well ordered lives dis-
turbed by aircraft noise has, in recent years, resulted in the
establishment of one of the strictest set of noise rules in Europe
or the world. So strong are the Swiss feelings on aircraft noise
that Swissair felt it necessary to exert heavy pressures on manufac-

turers and to place noise characteristics ahead of economics in a
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recent equipment purchase. Their alternative, was to face a possible

cosure of the Zurich airport.

1. Government Structure and Leqal Basis of Noise Regulatinns

The Swiss two-house parliament adopted a basic federal law on
air transportation in 1948, The law has been amended several times.
Under this legislation the Federal Department of Transport and Com-
munications and of Energy (DFTCE) exercises surveillance over air
transport through its Federal Afr Office (OFA). By a corcession the
federal government gives to the cantons (equivalent to our states) the
right to own, construct and operate airports. Thus, for example, it
is the canton of Geneva and not the city of Geneva which controls the
Geneva airport. That airport was built in 1919 in the only place
available and, with some rurway extensions, has remained in the same
place. Subsequently a number of cities have sprung up around it.
However, the cities cannot contrcl the noise problem directly, it
being a contonal function. In Zurich the situation is somewhat simi-
lar. As indicated earlier, a shortage of housing in the 1955-65 period
led to approval by the cantons of many housing projects located near
airport:. notwithstanding requests by the OFA that this not be done.
At that time land-use planning had not been developed. Up to 1970
there were no special noise regulations except perhaps some restric-
tions on night run-ups.

As a result of increasing complaints over the noise generated by

the growing number of jets flying into Switzerland, there were enacted,



starting in 1971, a series of laws and regulations. The first was
noise-at-the-source legislations in 1971 and curfew regulations in
1972, There followed a number of laws, amendments, and regulations
which tightened noise-at-the-source rules, prohibited supersonic flight
over Swiss air space, provided for land-use planning or 2oning, a

noise index, a 1imit on the number of aircraft operations, the right
of eminent domain, indemnity for less of vaiue due to noise, noise
monitoring, and many operational rules applicatle on the ground as

well as in the air. Additionally each airciraft was required to nave 2
noise certificate. ODuring this period the Department of the Interior
and the Federal Environmental Protection Office obtained rcles in noise
abatement. Finally, in 1978, a law was enacted which dealt with future
phasing out of noisy aircraft.

As yet no sanctions have been levied against pilots or companies
exceeding the noise limits. Rather, friendly persuasion and publicity
of offenders have been employed. In any event, by Swiss law a pilot
cannot personally be respunsible because he is doing his duty for his
company. It is the company which is responsible for damages caused
by a plane in flight to persons on the ground. However, this was held
to be corporal damage, not loss of value or loss of sleep. It was dis-
satisfaction with the corporal damage concept, among other things,
which led to specific laws providing for noise zones and certain in-

demnification for other than physical damage.gl/

ot o———

b )
2-—‘-/Intewim with Dr. Bernhard Staehelm, Deputy Secretary General
Swissair, October 1978,
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The cantons are not completely free to do as they wish on air-
port matters. Not too long ago a canton wished to extend the run-
ways at an airport. This would require the federal government to
advance money for construction to be paid back through landing
charges. Parliament refused, saying that longer runways mean more
traffic and more noise. Its advice was to stop growing and limit

the number of movements. i

Among the various bodies with inputs to the noise problem and
legislation i§ the Federal Air Navigation Commission - a counseling
body with a minimum of seven members containing representatives from
the airlines and noise abatement societies. Each canton also has a

commission appointed by the canton containing people from ATC, the

airlines and the environment. This commission is active in making

recommendations to the government, particularly on noise.

From the above discussion one might assume that the Swiss have
- complete and effective operating mechanism for handling the noise
problem. While the legislative framework is there, implementation is
another matter. For example, the Zurich canton law since 1972 and the
1977 amendment provided for noise zones and land-use planning; but
dissatisfaction with some of the provisions and the Swiss system of 2
popular vote being required on so many items have resulted in delays.
The requirement of drawing noise contours for ten years in advance was
time consuming. Citizens had a year to protest the results. The con-
tours at Zurich were based on a longer planned runway which was suc-

sequently disapproved. Accordingly, the contours have had to be adjusted.

Bl
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The above problems are mild compared with those which would have
resulted if the environmentalists had had their way. They proposed
to amend the Swiss Constitution to provide: (1) A complete ban on
night flights unless an airline could prove its plane would not dis-
turb sleep. Since the onus was on the airline, this is an exception
which would not be an exception. (2) Swiss airports and Swiss air-
space could be used only if it could be proved that the population
would not be molested by noise. And (3), if an airport were to be
built or modified, an impact statement would have to be submitted after
which the airport or modification would be subje-t to approval of a
vote by all Swiss cantons, a vote which would require two majorities:
(a) popular vote, and (b) a majority in the canton. If approved there
would have to be another vote on the financing. Should all that come

to pass, the environmentalists proposed the right of appeal to a court.

2. The German-Swiss International Dispute

The proximity of airports in Europe to the border of another
country can lead to serious noise problems with international reper-
cussions. Traffic out of Zurich on runway 34 after crassing the Rhine
a few miles after take-off passes over several German villages. A
number of these villages are unchanged from early times and might be
called "idyllic" spots to get away from modern-day pressures. In
1977, after some increased usage of runway 34 at Zurich, serious
opposition to the resulting noise developed in an area centered at

Hohentengen, Germany. When the Swiss and German authorities met to

OTICNAL PAGE 18
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work out some solution, the German villagers took the hard line that
they would accept no noise at all from a foreign country. Two prop-
erty owners in Germany sued the canton of Zurich in a German court,
creating a jurisdictional problem, and demanded that over-flying cease
or damages be paid. Bonn reacted vigorously and demanded a change

in departure routes so that no flights to and from Zurich would fly
over German territory between midnight and 5 a.m. To the consternation
of the people of Zurich the Swiss federal authorities bowed to the
major part of the Bonn demands. However, in less than two months the
Swiss resumed their earlier procedure. The consensus is that the matter
was more political than real for the Hohentengen people did not want
the noise to be measured. Studies seemed to indicate that the noise
level complained of was much lower than had been considered unobjec-
tionable elsewhere. Indeed, the German airline, Lufthansa, was hopeful
that the Swiss would win the argument lest a new lower standard of
noise be established in Germany with which it would have to comply.

No final resolution has been published.

3. Noise at the Source

Given their sensitivity to the noise problem, it is not surpris-
ing that the Swiss have formally incorporated into their ordinances
the latest of the Annex 16 standards. Since 1972 subsonic jets pre-

sented for noise certification before Oct. 6, 1977, must meet

g T e s S

U

i
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Annex 16 Ch, 2. Applications made after Oct. 7, 1977, must meet
Annex 16 Ch. 3. Because of the long time it took ICAO to agree on
the standards in the first place, and the time laj to the effective
date, plus dissatisfaction with the results, the Swiss citizenry have
been unimpressed with relief accorded by compliance with Annex 16.
They seek more relief by other means.

Lack of ICAO action on phasing out the early jets led Switzerland
to welcome the ECAC recommendation (Ch.2 p. 9) of establishing dates
to phase out noisy aircraft. Switzerland decreed that after March 6,
1978, no non-Annex 16 plane may be entered on the Swiss register.
Further, those aircraft not meeting the Annex but already on the reg-
ister may not fly after Dec. 31, 1984. Thus, this date marks the end
of Swiss registered DC-8s and DC-9-32s, if they are not phased out
before that. Finally, an aircraft registered under the 1971 law will
not retain registration after Dec. 13, 1982, unless it has noise
certificate meeting the requirements of the new law.

A brief review of Swissair's equipment experience with the efficacy
of Annex 16 is informative. The Caravelle and the DC-8 were the first
jets to raise the noise problem. The frequency of Caravelle flying
was such that extreme public pressure was applied for relief. Hov-
ever, economics rather than noise regulations led to the early re-
placement of the Caravelle by the DC-9-10. The latter because of its
growth possibilities, was chosen over noisier BAC-111. Between 1967

and 1970 the DC-9-10's were exchanged for the larger, heavier, but



-95.

noisier DC-9-32s which did not quite meet Annex 16. Later, the larger,
heavier DC-9-50 was developed and by terms of existing regulations

was required to meet Annex 16. Swissair, thinking it had the solution,
ordered the DC-9-50 series and embarked on a public relations program
telling the citizens to be patient because the company had just pur-
chased new planes meeting the noise requirements set by an interna-
tional body - ICAQ.

When the new airplanes arrived the citizens were disappointed
and felt betrayed. The DC-9-50s were louder and the noise charac-
teristics were more annoying than the DC-9-32s. Apparently neither
the company nor the people had focused on the fact that under the
noise emission limits in the Annex 16 formula a heavier, larger
airplane (DC-9-50) is permitted to make more noise than a lighter,
smaller craft. Thus it is quite possible for light aircraft to fail
to meet a noise standard and be quieter than a heavier aircraft
which meets the standard. Actually, the noise characteristics them-
selves of engine installation in the DC-9-50 served to accentuate the
problem.

Except for the noise, Swissair was very happy with the DC-9-50.
However, the growing complaints of the inhabitants around the airports
and the damage to Swissair's corporate image, plus a recognition that
the planes were indeed noisy, led the company to look for a quieter
replacement and perhaps an exhaust mixer for the DC-9-50s. The presi-

dent of Swissair indicated that the problem was so serious that he
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would not dare purchase more DC-9-50s or turn to either the 737 or
the 727 because they were all powered by the same engine. Real noise
relief was a must. Ultimately, under the persistent prodding of Swiss-
air, Douglas developed the DC-9-80, a much quieter plane but more ex-
pensive in price and in operating costs per seat-mile than the DC-9-
50. Notwithstanding this apparent economic penalty, Swissair purchased
the aircraft on the basis of its low noise characteristics.gg/

With this purchase the company "hoped" for a long-run pay back
from the go.d will gained from airport neighbors, which might be
translated into a relaxation of night curfews for this particular

type of plane. Such a relaxation would, in turn, permit greater util-

ization of the aircraft and lower its unit operating costs.

4. Noise Curfews

In 1972 the Federal Air Qffice, acting under authorfty of federal
law, established a uniform curfew for Swiss airports. Also, a noise
monitoring program was begun. Over the years both of these programs
have been refined. The basi¢ curfew is from 10:00 p.m. local to
6:00 a.m. for both take-offs and landings. However, a limited number

of operations are permitted scheduled carriers up to midnight and

—ggllnterviews with Armin Baltensweiler, President Swissair; Prof.
Max Berchtold, Member of Board of Directors, Swissair and Prof.
of Mechanical Engineering, Swiss Federal Institute of Technology;
Peter Gysel, Corporate Planning Manager Flight Performance, Swiss-
ai;; and Peter Hablutzel, Division Manager, Engineering Studies,
Swissair,
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even a tolerance to 0030. Additionally, several mail and turboprop
flights are permitted at still later hours; however, they are subject
to a maximum noise limit of 75 dB(A).

Some of the rules present anomalies. For example, a noisy com-
cercial 707 might operate till 0030 but a quieter private A300 airbus
could not. However, the airports are open to emergency traffic all
night. Some airports may be closed on Sundays or holidays or on
"Federal Fast Day" if consultative commissions so direct. Details of
these general rules are found in the Aeronautical Information Publi-
cation (AIP), Appendix C; and the rules particularly applicable at
Zurich, in Appendix D. The curfew hours are such that long non-stop
flights from the U.S. and Canada must leave in the early evening and

arrive in Switzerland in early or mid morning after an all-night flight.

5. Operational Restrictions

While curfews abate noise during the period of curfew operation,
unless the flight operations are cancelled, the noise is merely trans-
ferred to other periods of the day. A series of operational procedures
have been instituted to winimize this problem.gg/ For e;ample, at Zur-
ich operational rules include noise abatement landing, take-off and
climb procedures, special departure routes, minimum noise routes,
minimum altitudes, arrival procedures, and restrictions on reverse

thrust after landing. A preferential runway system is used up to

~g§/5ee Appendix D for the procedures contained in the Swiss AIP for
Zurich.
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9:00 p.m., after which the inhabitants receive a rest while runway
34 towards Germany is used, or runway 16. A political decision was
made which allowed only landings on Runway 14. Runway 16 is preferred
for short flights. Aircraft producing more than 95 dB(A) cannot use
Ruway 34 at certain times. Appendix E is given as an example of a
portion of the plethora of instructions facing pilots on departures.
Ground noise has been a particular problem in Switzerland. Swiss-
air has spent over 6.5 million, Sfr, on ground mufflers and silencing
equipment. Additionally, there are strict time periods for engine
run-ups and rules requiring the use of mufflers. Auxiliary power unit
operation fs limited to 60 minutes before scheduled departure and 20

minutes after arrival.

6. Noise Monitoring

To ensure that the various procedures are being followed and to
detect deviations from noise standards, the Swiss operate a sophisti-
cated noise monitoring system and from the data generate several kinds
of statistical reports. The reports are circulated to the carriers
and to government and are aiso published in a slightly different form
for public information.

An example of this monitaring system at Zurich fcllows. Nine
microphones are placed at strategic locations as shown in the Zurich
map, Chart 11. The average noise level of all movements of each type
of aircraft is computed. A limit for a given aircraft type is then

set using the average of the lowest 99% of the cases. Each of the
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CHART 11

Zurich - Airport
Noise monitoring chart
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nine monitors records on tape the noise of each aircraft which exceeds
a preset level. The results are matchcd to the flight number and
equipment of the flight fnvolved and exclusions above the 1imit noted.
Every excess over the limit is jmmediately called to the attention of
the airline. A 4 d8 tolerance factor is used to take care of varying
flight conditions and no written explanations of such excesses are
necessary. Excesses of 5 or more dB require a written explanation
from the company. Table 4 displays the format of the averages for
runway 28 at monitoring points 1 and 2 for a 22 month period ending
December 1977, Table 5 is for Runway 34.

Each month there is pubiished and circulated to all airlines
operating into Zurich a document showing the monitoring results.
Each airline not only sees how its aircraft are performing, but
also how each of its competitors are doing. Table 6 is a partial
reproduction of one such report. The report to the public is con-
siderably less detailed, containing only the dB(A) averages at
certain points (Chart 12).

While the system has its critics, it appears to have some posi-
tive results. It was reported that one airline, on finding a par-

ticular pilot was habitually exceeding the 1imits, removed him from

flying into Zurich.

7. Noise lones - Land-Use Planning

Current Swiss law covering noise zones and land-use planning
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Results of APRIL 1978 !0. 144

" To all Airlines
operating into Zurich Airport

Noise limit excesses
GCentlemen:

Enclosed please find the results of the sound level measure-
ments of the permanently installed noise monitoring equipment
at Zurich Airport showing the excesses when taking-off.

The limits in dB(A) rcad as follows:

measuring points| 1 2 3 4 S 6 i 8 9

daytime 100 95 1¢0 90 90 105 100 100 100
night 95 86 86

Based on the measuring results will you please investicate -
together with the responsible Pilots - why single flights of
your Company have exceeded the limits and take the necessary
steps in order to avoid similar incidents in the future.

CIVIL AVIATICON PDEPARTMENT ZURICU

Aircraft Noirze Abatement
'

(LLLLdf
E,y Schurter

cc: FPederal Air Office
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: TABLE 6 (contd.)

1, Monitoring points and statistics of aircraft movements ([FR traffic only) -
seailoring pointe Bevenasats
tetad

slcrsphen locatien | eicrephion no. - landings oy take-offs
Kialang : 1

taslt 2 0 4 2 325 I
Oberglatt 3 50200 t
Balze. 4 " R 1 §'306
Haet s 16 % ] 12 664
Glatibrugy 8
Lillizellen 7 H ¢ o st s
Klotea &4 (south) (] ) 2 0 206 828
Klaten AS (north) 9 R 0 I 0 0
Te f al 5613 5613 1126

e, oy

PIRCESIAGE CF AIRCRAFT EEETING THE ALNEX 16 REGUIREEERIS o 21,16 8

s — e —

e ———

S————

2. ke follozing cocpanies have ot exceeded the limits:

AIRLIES TAYE-OFFS AIRLILCS TAXE-(FFS
A AIR CAEAOA 18 K K 2
AR AEROLIKEAS ARGENTINAS 3 W HRTIIAIR )
AT ROTAL AIR NAROC s 0 OLINPIC AIRWAYS 82
A ALITALIA ® 08 AUSTRIAN AIRTRANSPORT 10
B4 BRIT. AIRSAYS BOAC o ol SLOV AIR 2
80 BRITISH HIOLAD 1 o CSA 2
85 AIR EXECUTIVE / BUSY BEE 1 05 AUk 120
BX SPANIAX % 0 SKYLIKE DRANGEL 2
ST GRITAXKIA AIREATS 2 ™ i3
CF CAL CABGO AIRLINES " W SCHOLPP GaBH 5
OV CARGOLUX AIRLI'ES | P PAKISTAN (0T, AIRLINES ?
CY CYRUS AIRTAYS 10 o OWDS TRAY i
OF CONDOR FLUGOIENST | R VARIG 18
0K SCATAIR ? $OSM 1
O EAERSK AIR N 9 SEABGARD 9
£ ACR LINGUS ? S AIRGHARTER INT, S.LF.A, 1
GA GARUDA INDGHESIAN AIRBAYS 5 SK SAS ()
GK LAKER AIRAAYS ] SU AEROFLOT 16
18 IKRIA " T TURKISH AIRLINES %
IR IRAKAIR s T 3
11 INT, AIR SAHAMAS 5 T TRANSEURGPA I
R AR YIGOSLAVIA | W THIS AR 15
N Q "R I
K KOREAX AIRLINES 9 v sl 129
KK TRAMSEERIDIAN AIRCARGO 1 ¥ NIGERIA AIRBAYS ]
K AIR BALTA s )
1o Lo : L
0 oea 12

L2 BULGARIAN AIRLINES 9

A BALEV . §2
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TABLE 6 (contd.)

3. CRART OF LMY EXCESSES AmiL I

ssasuriag potats

total total %3
AiRLIRES take-offs | excesses] of all ovaber of Vit excesses ®
flights
] 4 3 A ) § ?

XQ XEHYA AIRWAYS 18 t 50,00 2 ] § 1 4 - -
TR 3 1 88 | - |-1-f1 1-1-1-
If ILTERFLUG DOR 3 1 o | v -} f-1-1]-
AV AVIANCA ¢ 1 50 | - |- - 1v]-1]-1-
CL CAPITOL AIRIAYS 4 ] 25,00 - - ] - - - -
8 BRITAIREAYS 154 e 5,8 {12 d 2 - 1 - -
PR " \ a8 [ v -2 - v} -}-
(0 Lor % 2 w2 - 1-1-1-1-1-
M5 EGYPIAIR 15 1 666 | v |- 1-1-1-1-
Oh OAN AR Y 2 W5 |2 ]-1-1-]-1-1-
AY FUIAR 3 1 2 v -1 )-1-1-1-
R0 TARCH 3 9 3 |- tv bt} -]-
N SABENA 5 1 IR I I PSRN A R
8 BALAR " 3 s | - |-ty l-t1-1-1-
o % 1 e | - |- -}l -]
W LUFTHANSA 554 3 oM {2 {1 -1t -1-
SR SHISSAIR 4 » o8 [ |~ s 2t |-1]-
A AIR FRASCE 190 i o5 Vv |--t-1-1-1]-
GERERAL AVIATION
(IFR only) #o
AIRLERES wiTHOUY .
[XCESSES 1"
1T0TAL 5613 67.8° g | ¥ ]S 19 16 6 1 0 0

® Vike-off wilh sore than ore Hialt excess

* Note:

no excesses at points 8 and 9.




TABLE 6 (contd.)

ZURICHN AITRFORY . CHART (F REGISTERTO EXCESSES ARRIL 1970
aeasvring potnts

take- naae

date . off flight ne. MFT<typs of ATCS . neise levels 1n dB(A)
ties pilets

) 2 3 L 5 s

01,04, F{}]] E8-132 0C-9-34 S0 - - 9% - - -
b33 So-034 8-707 m - . - 9% - - -

®.00. 1618 AL BAC-1NN n 0 - - - - -
ma 83-622 0C-8-55 146 - - L 1 - - -
2% -ns 8-20% 132 - - - - -

03,04, [ 172] $8-920 9C-3-51 40 0 - - - - -
o0 AT-£52 0C-9-51 11} 0 - - - - -
(r BE-949 8aC-11 k] 102 - - - - -
1032 8233 127 [5] 101 - - - - -
1321 0A-T7€3 81075 L 1 10! - - - - -
1810 SR-195 0C-3-51 ] e - - - - -
1803 $3-733 B-137 L1 [} - - - - -

04,04, 0323 K314 3-70% 9% 10 - - - - -
126 $2-792 0C-9-51 o 0 - - - -1 .
2140 SP-34E 0C-3-33F L] - - n - - -

05.04, 0s5¢ SR-505 DC-8-51 ] ] 01 - - - - -

03,04, - .

01.9%. 0550 £R-505 0C~9-51 1] 100 - - - - -

03.0‘. -

02.04. -

10,04, o7 ge-049 SAC-111 3 0 - - - - -
a0 $0-032 $-70% 2 - - [ 14 - - -
U3 kL3¢5 B-N7 260 - - - 1] - -
4] BE-613 sac-11t % - - L 14 - [ (] -

1104, ®n LO-374 TU-134 [}] 0 - - - - -
I3 BE-€17 TR0, - 52 10 - - - - -

12,04, 1004 L1223 B-727 82 10 - - - - -

1304, (18]} CL-203 C-2-33 3 - - 102 - - -

1,64, - )

- % Note: no excesses at points 7, 8, and 9.

(*p3u0d) 9 318Vl
801 -
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TABLE 6 (contd.)

. Reasuring points
take- nase
datse eff flight no. ACFT-type of ATOR roise levels in d6(A)
tice pilots
) 2 3 4 5 8
15,04, 0543 SR-506 0C-9-51 45 162 - - - - -
0701 88-192 0C-9-51 2/c Seissalr A4 101 - - - - -
0823 BE-513 TR15,38 61 10 - - - - -
0949 R0-237 BAC-111 3 - 96 - - - -
1142 8e-615 1R10.38 39 161 - - - - - —
18)2 SR-796 0C-8-51 45 0 - - - - - E
1840 SR-798 0C-9-51 49 114} - - - - - ™
2019 $0-034 8-707 137 - - - - 1] - o .
2132 88-132 CC-8-55 114 - - 99 - - - - o 3
16,04, 0645 SP-200 oC- 051 1] |4 - - - - - S '
027 $Q-033 £-707F 174 10 - - - - - 8
0827 BE-513 TRI1D.38 £ 101 - - - - - -
1327 XQ-615 B-707F 130 - - 10} - 9 -
1357 KS-3772 8-137 52 100 - - - - 1 =-
1504 L0-372 TU-134 45 103 - - - - -
1603 SR-§5¢ £C-9-51 113 101 - - - - -
2132 XQ-715 8-707S 129 - - 102 89 )] -
I7.m. -
18.04, 0746 KG-114 8-707S 92 - 9t - - .- -
2133 $P-437 pC-9-51 4 - - - 87 - -
19,04, can o-043 BgAC-1 3% 102 - - - - -
1211 BE-615 TR10,2 5 102 gt - - - -
2125 SR-437 pC-9-51 43 - - % - - -

* Note: no excesses at points 7, 8, and 9.
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TABLE 6 (contd.)

| nezeuring; poiate
tene- nese 14 > *
datoe e flight no. ACFT-2yoe ot ATGR noice levels in 43(4)
tize pilots
| ! 2 3 § 3 £
( 20,04, 0237 §5-6)3 TRID. 40 101 - - - - -
1o 53-554 0¢-9-51 4% 101 - - - - -
1912 BE-519 R 5 101 13 - - - -
a3 SR-437 0¢-9 43 - - g5 - - -
21,04, - .
2.4, 205 KG-615 B-7075 13 - - 33 - - -
23,04, 1943 227 $€-210 £2 102 - - - - -
A2 k=M% B-707S 109 - - 100 - (1) -
2125 Sk-437 0C-3-32 2 - - 9 - - -
2150 SR-320 0¢-3-52 n3 - - 97 - - -
o o 2‘.[‘5- - ' !
n 2 25,08, ons O KQ-4 B-7078 164 w ! - - - - -
g 25,04, -
s 5 2104, 1315 OA-T123 B-7075 95 m - - - - -
<l TS T i Br27 | & - e | o . - -
23 ! ;Lo ITe-iens B-7CF | 122 - - - 95 - -
=0 i 1855 SR-412 0C-9-81 500 - .- - 8l - -
5 | 1203 BE-519 BAC-11) ¢ T R [ - - - -
<7 e o5 1 Av-03 grow | [ S R I T
boas.o 6763 SR-532 pc-a-51 1 50 o ;- - - - -
i €852 IF-1213 =134 43 0 - - - - -
Po29.04, P 143 g-21S  : TRIDIB £9 - - 100 S . -
| 3008, 2104 K715 3-7075 % - - - ; 103 - i o | -
: 1 |

("P3u0d) 9 378VL
-0tl-

* Note: no excesses at points 7, 8, and 9.
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is found in the Air Navigation Law of 1973 as Amended in 1977 and
1978. Each airport operator must establish and file a plan con-
taining noise zones. The cantonal governments, the OFA, and, since
1977, the Federal Office for the Protection of Environment have in-
puts. The DFTCE establishes the noise limits for each zone, but
there is a right of appeal. Once the plan is established the air-
port operator cannot change it; and the plan is obligatory - not a
guide line,

Buildings can be constructed near the airport "if construction
is compatible with the inconvenience cause by noise." The standards
are prescribed by the DFTCE in consultation with the Department of
Interior. Three zones have been established as follows:

Zone A: 65NNI No buildings other than necessary air-
port buildings adequately soundproofed.
Reserved for agriculture (green belt),
warehouses and military installations,

Zone B: 55-65NNI Everything in A, plus "industrial and
artisanal construction, soundproofed
commercial buildings and offices,
soundproofed lodgings for concierges."

Zone C: 45-55NNI A1l uses in A and B, plus commercial

buildings and offices, soundproofed
dwellings.

Modification of existing buildings is also covered, Below
45NNI there is no restriction. To avoid the complication of what to
do when a zone line cuts through a house or piece of property, the
regulations provide that 1imits of zones may be drawn to follow

lines of terrain, roads, waterways, forests and fields but should
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not depart too greatly from established noise curves.

Since control of building may 1imit the options of the owner of
property as to its use and may decrease the value of his property,
the right of indemnification is given. However, the property claim
must be made within 5 years of publication of the zone plan. The

property owner must prove loss of value equivalent to confiscation.

Although efforts at zoning began in 1972, progress has been
less than spectacular. First, the drawing of contours is a time
consuming process. The law specified they should be drawn for the
traffic and equipment which would be in existence 10 years from
1975. Gross weights of aircraft, number of operations, direction
of take-off by hours of the day and time of the year, and noise
emission with the engines of the period are but some of the assump-
tions involved. When the first Zurich project was completed, there
was much negative comment, scme of it surprising. A number of peo-
ple perceived things quite differently when they found their prop-
erty in a noise zone and hence restricted from building. Some of
those whose.property was very close to the zone line wanted to have
the zonc redrawn so they would be outside of the zone. They liked
land-use planning until it hit their purse. At the time of this
investigator's field trip, the Zurich land-use plan was still in
litigation. Given the Swiss penchant for public referendums and
the problems involved, one hesitiates to forecast the date for actual

implementation.
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8. Noise-Related Landing Charges

At present there are no incentive noise-related landing charges
in Switzerland. Currently, according to one knowledgeable authority,
there is imbedded in the landing charge in Zurich an additional amount
which produces money to purchase land for noise abatement purposes;
however, 1t may not be used to purchase residences. One authority
interviewed took the view that punitive landing charges are not allowed
under Swiss law. However, the Swiss have been considering two dif-
ferent incentive noise schemes. Under the first there would be 4

categories of payments as follows:

Noise Values Landing Charge
Greater than 100 d8 Ag 400 SFr
96 to 100 dB(A 200
91 to 95 dBﬁA) 100
Less than 90 dB(A) 0

The above scheme has had the approval of the OFA but needs cantonal
approval.—gﬂ/ According to an ICAQ document,—gé/ the Swiss second
plan is to consider the French scheme in which five categories of

payments are developed from noise differentials above the Annex 16

standard in varying amounts up to 27 EPNdB.

—gﬁflnterview with Ueli Degele, Deputy Director, Zurich Airport.

—gé/ICAO. Report on Measure Adopted or Planned to Deal with Noise
Problems at Airports, Jan. 1979, p. 48.
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9. Summar

Tne Swiss experience again illustrates the difficulties which
result from failing to address the noise problem in a timely fashion.
Spurred on by an irate citizenry, the Swiss have made considerabie
progress in dealing with the noise problem. Land-use planning has
been proposed and, although still in debate, has kept people from
moving toward noise; and it also has encouraged the use of building
insulation to decrease noise immissions at the recipient level. The
Swiss adoption of: (1) Annex 16 Chapter 3, (2) phase out rules for
non-Annex 16 aircraft, (3) curfews and (4) operational rules indicate
a wide range of antinoise activities. Further, the monitoring of
noise emissions of each flight, and publication of the results to the
airlines and the public, serves to keep the operating people alert to
the necessity of taking all possible steps to hola aircraft noise to
a minimum.

The implications for airline managements and aircraft manufac-
turers is clear. Swissair quite candidly pointed out that noise was
the controlling factor in selecting the DC-9-80, notwithstanding a
higher first cost, higher operating cost, and a larger capacity than
was desired. Given the continued pressure for a tighter curfew, the
possibility of landing charges related to noise, the possibility of
relaxed curfews for Chapter 3 aircraft, the direction indictated for
aircraft and engine designers is clear. Finally, the conflict inter-

nationally between Switzerlund and Germany over the take-off route
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over the nearby German village of Hohentengen shows how serious some

citizens view aircraft noise disturbance.
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Chapter 8

FEDERAL REPUBLIC OF GERMANY

Early in Chapter 7 we noted that Switzerland had "one of the
strictest set of noise rules in Europe or the world”. Vying with
Switzerland for top honors is Germeny. Airline operators questioned
on the subject seem to think it is a standoff between the two. How-
ever, pilots sometimes, because the issue of criminal prosecution
for noise excesses has been raised (but not activated) in Germany,
tend to give the nod to that country. As in Switzerland, the impact
of the noise regulations has been su7ficient to be a significant fac-
tor in the equipment selection process of Germany's main internation-

la afrline, Politically, noise is a significant {ssue.

1. Government Noise Structure

Although the Ministry of Transport in Bonn handles the federal
civil air administration under numerous federal acts, the Lander
(States) supervise the airports by overseeing private companies which
operate the airports. Although there are 429 airports only about 40
international and military come under the noise control zone laws.
Because of its importance we will focus primarily on the Frankfurt
Airport, the largest international airport in Germany.

At the federal level, the Minister of Transport and the Minister
of the Interior establish an Advisory Committee which hears proposals
for noise regulations and new noise legislation. On this Committee,
are representatives of science and technology, of airport operators, of
airlines, of municipal organizations, of the Federal Association

Against Noise, of airport commissions and of the “supreme state
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authorities". At the airport level, each airport with a noise zone
has a 15 member commission "for the protection from aircraft noise”.
This commission, appointed by the licensing authority, is composed
of representatives from: neighboring communities, the Federal Asso-
ciation Against Aircraft Noise, aircraft operators, air traffic con-
trol, airport operators and the "supreme Lander” (State) authority.
tach of the large afrports has by virtue of Federal Law a Federal
Noise Abatement Delegate who handles such things as noise violations
turned up by the federally required monitoring system, Additionally
a broad series of federal laws and regulations cover noise at the
source, air traffic rules deaiing with noise in a large numher of
operational situations, noise zones around airports, building require-
ments to minimize immissions, and landing charges.

Actual administraticn of laws and formulation of regulations are
by each of the Lénder. As an example, for Frankfurt it is the office
of the Hessian Minister for Economics and Technology in Wiesbaden

which issues curfew orders.

2. Legal Basi: nf Noise Cortrol

The regulation of German air transport (including noise)
is authorized at the federal level primarily by the Aeronautics Act
and the Law on Protectibn Against Aircraft Noise of 1971, as arended.
The latter, in addition to being the ceminal legislation on ai-port

noise zoning, also amended the Aeronautics Act to include protecting
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the people from aircraft noise as one of its purposes. It also man-
dated Federal Noise Monitoring and made airport operators, airline
operators and pilots responsible for limiting unavoidable noise to a
G nimum.

A letter from the German Ministry of Transport in a response to
a request from ECAC for information on German laws and regulations
to mitigate aircraft noise lists the 20-examples reproduced in Table 7.

It i. “ae Law for the Protection From Aircraft Noise which fur-
nished authority to establish federal standards for construction in
noise zones and provides compensation by the airport authority for
(1) loss in value of property occasioned by building restrictions
and (2) compensation for required soundproofing. The Federal Immis-
sion Control Law, the Air Traffic Noise Control Law, the establish-
ment of the Federal Environmental Agency, and the environmental pro-

grams of the States are the further bases of noise control.

3. Noise at the Source

Under German law and regulation each aircraft must have an ap-
proved noise certificate. By NOTAM II, number 65 in 1973 and number
59 in 1976 the standard is that of Annex 16, as amended. As yet
Annex 16, Chapter 3 has not been formally enacted into law. However,
qovernment authorities indicated that since the law stipulates that
the latest state of the art must be employed and since the authorities
are directed to minimize noise, Annex 16, Chapter 3 is administratively

in effect. In a similar vein, Lufthansa representatives indicated
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TABLE 7

German Laws & Regulations
Dealing With Aircraft Noise

. Law on the Protection Against Aircraft Noise - Federal Law Gazette

I, 30 March 1971

. Structural Sound Insulation Requirements - Sound Insulation Order-

Federal Law Gazette I, 5 April 1974

. Federal Immission Control Act - Federal Law Gazette I, 2T March 1974
. Noise Reduction Regulation - Aeronautics Act, Art. 29 b (1) and (2)
. Prohibition of Supersonic Flights - Order on Rules of the Air-

Federal Law Gazette I, 30 November 1975

. Noise Protection Zones - Law on the Protection Against Aircraft

Noise, 30 March 1971

. Noise Limits For Jet Aircraft - NOTAM 11 - 65/73 of 8 June 1973,

supplemented by NOTAM II - 59/76 of 8 June 1976 (01d Annex 16,
Chapter I1I)

. Actual Technology - Aeronautics Act - Article 2 (1) No. 4
. Actual Technology - Order on the Licensing of Air Traffic - Article

3, No. 2D

Noise Limits for Propeller Aircraft - NOTAM II - 47/75 of 17 July
1975, NOTAM II - 99/77 (Summary of Noise Measurement Results)

Noise Certification - NOTAM II -114/76 of 19 November 1976
Rolling Take-offs - NOTAM I - 46/74 of 4 February 1974

Noise Abatement Procedures For Approach and Take-off - NOTAM I -
308/75 of 8 September 1975; Approach Procedures of Deutsche
Lufthansa

Minimum Safe Altitudes - Order on Rules of the Air - Article 6

Time Restrictions for Propeller Aircraft Operations On Account of

Noise - Federal Law Gazette I, 16 August 1976, NOTAM II - 7/7
§Aircraft with Increased Noise Suppression), NOTAM II - 36/77
Designation of Aircraft) - Ministerial Circular - 30 August 1973

Aircraft Noise Measurement Equipment - Aeronautics Act - Art. 19a,
NOTAM I -~ 230/72 of 6 July 1972 (Regulations)

Airport Authorization and Noise - Aeronautics Act - Art. 6 (2),
Order on the Licensing of Air Traffic - Art. 52 (1) - This deals
with extending runways and building new airports.

Thrust reversal, Ground Run-up - Aeronautics Act - Art. 6 (2),
AIP Germany - Part AGA-2

Nighf Flying Restrictions at Airports - Aeronautics Act - Art. 6
(2), AIP Germany - Part AGA-2

Graduation of Landing Charges - NOTAM I - 334/75 and 55/76 and AIP
Germany - Part FAL-3-1
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that their policy is to push for quieter aircraft with emission le-
vels of Chapter 3 or better.

Since 1973 no non-Annex 16 aircraft could be added to the German
register. The earlicr non-Annex certified aircraft by policy must be
removed from the register no later than 1 Jan, 1985. There is no
regulation concerning the phase out of Chapter 2 aircraft, primarily

because no consensus has been reached in ICAQ or ECAC.

4. Curfews

As has been previously noted, noise relief resulting from imple-

mentation of internationally agreed upon Annex 16 rules comes extremely

slowly.. In fact, it is argued that this Annex does 1ittle more than
publicize the existing state of the art. For more current, urgent
relief, curfews and operational restraints have been instigated.
Appropriate ministries in the various German states have esta-
blished curfews at Berlin, Bremen, Dusseldorf, Frankfurt, Koln-Bonn,
Munich-Riem, Nurenburg and Stuttgart. Being tailored to the needs
of the airport neighbors and the environmental conditions around the
airport, the curfews vary in the periods covered and in the flexibil-
ity allowed. Space does not permit a compilation of all the rules.
At Frankfurt the curfew is from 10 p.m. to 6 a.m., local time, but
with a number of exceptions, some applicable to only "good airlines";
i.e., those with good records on the noise monitor. For example, a
1978 curfew modification permits Annex 16 Chapter 2 airplanes and

others "successfully prarticing the noise-abating approach procedures
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as per Nf1 1 dated Oct 9, 1975" to land between 0500 and 0600.
Landings are permitted when Frankfurt is used as an alternate airport.
However, there are no take-off curtews for scheduled airlines oper-
ating aircraft of over 5.7 tons gross weight.

In general, the German authorities establish curfews and tnen
provide areas of flexibility or exceptions, often after formal re-
quest, for weather, technical or safety reasons. In most cases An-
nex 16 Chapter 2 (latest version) aircraft receives benefits not

accorded to non-Annex aircraft.

5. Operational Restrictions

Where aircraft noise is a problem in daytime operations,
the Germans attempt to move the noise away via aircraft routings and
operational techniques. German operational rules are similar to
those we found in other countries. Briefly, in addition to the usual
noise abatement take-off and climb noise procedures, there are noise
constrained instrument departures and minimum noise routes for de-
parture and arrival. Also, there are rules relative to ground oper-

ations such as reversing, ground run-up, and rolling take-off.

6. Noise Monitoring

The noise monitoring system consists of 16 microphones which
are rotated among 27 monitoring locations. The system, probably
partially because the strict standards stipulated and the fact that

it operates under a mandate of statutory law (Aeronautics Act and
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Law on protecting against aircraft noise), has enhanced Germany's
reputation of being "tough" on aircraft noise. The laws further
specify how the noise measurements are to be made, and the distribu-
tion of publicity concerning the results.

For example, equivalent continuous sound levels (Leq)’ given
in dB(A), are measured by a formula which combines the maximum sound
level of noise and duration of noise for each passing aircraft. The
period in which the sound level is 10 dB(A) below maximum is taken
as the duration. To provide a base line, measurements are made for
the six busiest months of the year, with different weighting formu-
las being applied for the day period (0600 -2200) and night (2200-
0600) .

The Noise Abatement Department of the airport operates the mon-
itoring system and ~ssembles and publishes the results to the air-
lines, the airport authority, the federal licensing authority, the
airport commission and other interested parties. The report, a por-
tion of which is reproduced in Table 8, contains five categories of
information as follows:

(1) Part A. Type Level. The average noise level for each type of
: aircraft is computed by summing the Leq caused by the same type

of aircraft and, after eliminating the quietest 5% and the
noisiest 5%, dividing the result by the number of departures
or approaches.

(2) Part B. Fleet Noise Level and Rank Order of Fleet. A compilation
is made of the fleet noise level of each type of aircraft by
individual airline company. The results are then published .n
rank order from the quietest to the noisiest. The results of
several months are then set out in comparison with the current
month. Additionally, listed for all to see is the rank order
of the noisy companies.
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(3) Part C. Meteorological Influences. Since airline operators often
complain that meteorological conditions heavily influence noise
monitoring results, (high temperatures, low winds, high humidity).
The report further breaks down the operations into 6 different
temperature, wind and humidity categories. Noise levels for
the categores are identified.

(4) Part D. Excesses. Noise which exceeds the standard allowed for
a given type of aircraft by 4 dB(A) or more is considered to be
avoidable. Each such excess is identified on the table by time,
date, carrier and flight number, amount of noise and weather
category involved. The companies are notified and an explanation
required.

Properly operated, the German noise monitoring system is not
without advantages to the operator, the government authorities, and
the public. It may be a protection for the pilot and airline company
in cases where irresponsible or faulty complaints are made. The
first step in relation to a complaint is to check the monitor for
the record of the flight. If the monitor shows the flight well with-
in the limits, the authorities do not bother the airline with the
matter and give the complainant 1ittle attention. When a politically
or financially important person complains about aircraft noise around
his area, a complaint which elsewhere might bring about special treat-
ment for the VIP, the head of the Noise Abatement Division may re-
spond by advising that his department will be happy tc monitor the
noise for several months in the noisiest location picked by the com-
plainer. The VIP picks the spot; the test goes on and may well show
a satisfactory noise level. When the VIP receives the response that
the noise level was satisfactory, he may not be satisfied. However,

if he still finds fault after being reminded that the test was



-125-

TABLE 8

FRANKFURT NOISE REPORT
August 1978

— Flughafen
FrTa?\kfurt Main AG

2 Letter Alrline Code

AC Air Canada | 4 4 IAS =~ International

AE Air Ceylon Aviation Service (USA)

AF  Air France PG ARIANA Afghan Afirlines

AH  Air Algerie T Plying Tiger (USA)

Al  Air India .

AT Royal Air Maroc

AV AVIANCA

AY Pinnair

Az Alitalia GA Indonesian Afirvays

AR Aerolineas Argentinas GF. German Cargo Service

AM  Aero Mexico GmbH (D)

AQ AVIACO (E)

BA British Airwvays

8D British Midland Airvays

BE British Airways

BR British Caledonian Airwvays HF Hapag Lloyd (D)

BU  Hraathens Safe (N)

BV  Bavaria Germanair GmbH IA Iragi Alrways

BX Spantax (E} IR Iberia (F)

BY British West Indaian In Itavia

Airways Ltd. IR Iran National Air lLines

16 Alisarda (I)

CL Capitol International Iw Air Bahama,

Airwvays (USA)

CP -Canadian Pacific Airlines
JJ Avio Genex (YU)

DA DAN AIR SERVICKS (GP) JK Trabajos Aereos (F)

or Condor Flugdienst GmbH JL Japan Air Lines

DM Maerskair M Alr Jamaica
JP Inex Adria Airwvays (YU)
Ju Jugoslovenski Aero Transpert
JR Jugair

EI  Aer Lingus (IRL)

ET Ethiopian Airlines
XL x8nigl. Niederl. LVG
KM Alr Malta
| £¢] Kenya Airways (EAY)
KT British Airtours (GB)
Kv Fuwait Airways
xR Karair-Oy (SF)

=1t a NS

ORIGINAL PAGE 1.
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TABLE 8 (continued)

N —
n rt Main

<

BEES

LAN-CHILE Fluqlinien |A South African Airvays (2A)
Deutsche Lufthansa (D) (1] Sesboard World Airlines (USA)
Polnische Fluglienen LOT S0 Sudan Airways

LTU Lufttransport sF SAFAS (F)

Unternehmen sx Scandinavian Airlines

EL-AL lsrael Airlines System

Bulgarische Luftlinien SN Sabena (B)

Balkan o) Sinqapore Airlines

Libyen Arab Airlines SR Swissair

su Aaroflot (SU)
sV Saudi Arahian Afrlines

Malev (H)
Middle East Airlines (L)
Egypt Alr .
TG Thai International
Sterling Airways (DK) ™ Turkish Airlines
Nordair (CDN) TL Trans Mediterranean
Airways (L)
Olympic Airways (CR) TP Transportes Aeros
Ceskoslovensk$ Aerolinie Portugueses
Monarch Air Lines (GN) ™ Tunis Air (TN)
Austrian Airlines (A) ™v Trans International
Overseas National Airways Alirlines (USA)
(USA) ™ Trans World Airlines (USA)
TR Transeuropa (F)
Pan American vorla ns USAF ~ United States
Airways (USA) Air Force
Pakistan International
Airlines

Philippine Airlines
Eastern Provincial (CDt)
VA VIASA (YV)

Qantas (AUS)
African Safari Airways (EAK)
Zambia Airwvays Ward Air (CON)

world Airways (USA)

55

Alrlift International (USA)
VARIG Airlines (BR)

Royal Jordsnian Airlines
TAROM (R)
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TABLE 8 (continued)

mmlﬁ

NOISE REPORT
APPROACHES ON RWY 25

Z07/720

A Type Level

997 ) CAUSED AN
OF THE SAME TYPE OF A/C AVERAGE
MEASURED NOISE LEVEL
OURING COMPARASLE (TYPR LEVEL) 8 5
WEATHIR CONDITIONS o 43(A)
B Fleet Noise Level and Rank Order of Fleet
APR-ADG 1978 .
COMP WITE 3 10 APPROACHES ml APPROACS QUALIFICATION
CONP | AB(A) | NUMBER OF CoNP | @GB(A) | WUMBER OF
APPROACHES APPROACHRS
1 ] 3 4 3 [} 7
AR EE _——
pr 1 82 Quiet a
T | 8 14 or | 81 a1 companiese
GE 81 21 M 84 1 '
IR 81 298 " 81 64
rG 82 13 BT 82 4
b 4 4 8¢ 20 GE a2 . 4
™ 82 66 LA 82 1
IR a3 38 I 82 4
xQ 83 38 8D 82 4
XU 83 23 ™ 82 a5
LY 83 33 DA 83 2
ME 83 n rX 83 1
PA 83 3s IR 83 9
RG 83 41 ‘'KQ 83 12
R 83 23 LY 83 1
8D 83 20 PA 83 8
NS 84 14 PK 83 8
PX 84 34 P 83 6
L 84 42 WD 83 7
LA 8s 13 ME 84 6
WD 85 13 RG 84 7
™ 84 1
TL 84 12
XU 85 7
M | 87 3 Moisy appcoaching
4] 87 3 o8
o | & 3 oompant
BA 8 1

é ® conpanies belov or within the type level
:
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TABLE 8 (continued)

.

C Meteorological Influences TEL: 6303400 Ok $303300
NETEOROLOGICAL RANGE AT THE AIRPORT TYPR LEVEL VEATHER
SUMIDITY . WIND TENPERATURE BASED ON CATZOORY

COMPONRNT & 29 AFFROACHES
< 308 < 5 knots > 28 % - 212
30-90% < S knots <23 % 8s 811e
30-90% < 5 knots > 28 %¢ 83 812
30-90% > S knots < 23 % L L a3
> 908 < 5 knots < 28 % 8¢ "9
> 908 > S knots < 28 % 1) 931

® The rank order table shown in part B is based on this category

D Excesses avcusr 1978

DAY ATA FLIGHT W mwisz | waTase | Tox REWRXS
43(a) | caTsaomy |.tavEL
| 2 3 ¢ s ‘ls ?
13. 08.57 BA 3611 (7] (1] 8s
8. 08.39 PN 0763 89 811 ss
2s, 15.22 GE 7663 92 831 86
26. 16.54 M8 0787 89 811 b 8%
29. 14.09 Xu 0717 (1) 811 8s
3. 12.32 LY 0357 92 931 88
707/720

Approaches exceeding the type level of the corresponding weathc: category by moce
than ) 48(A) caused avoidable noise. Exceptions are cases of smergency and special
AIC advices. They should be reported immediatly.
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TABLE 8 (continued)

— e Wi Ay

R —

NOISE REPORT
APPROACHES ON RWY 25

A-300

A Type Level ANNEY 16

o2 ' C0SID AN

OF THE SNME TYPE OF A/C A DRAGE

MEASURED N.1ST LEVEL

BURING COtPARMILE (Te v LEVEL) 7 7

WEATHER CONDITIONS [ 4 ¢ ¢ as N
B Fleet Noise Level and Rank Order of Fleet

APR=AUG 1978 ADGUST 1978

COMP WITH 21» APPROACHES | COMP WITH 31 APPROACE QUALIFICATION

CONP | dB(A) | NUMBER OF CoMNP | aal{h) | NUNBER OF

APPROMCERS i APPRONEES

1 {e 3 sods e ?

| 74 763 v | 74 15 ‘ let

| | 53 1x | 74 | 208 - | cempenippe  chin?

us | s 12 s | 74 2

R —

® Conganies belov or within the typs level
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TABLE 8 (continued)

H

ain
. WOISE ABATEMENT DIVISION
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METROROLOGICAL RANCE AT THB AIRPORT s LEVRL WVEATWER
NUMIDITY wIno TRNPERATURS SASED OM CATRGDRY
COMPONENT 2 20 APPROACHES
< 300 < § knots > 28 %¢ - 212
30-90% < S knots < 23 9% 7 Mo
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ATC edvices. They should be reported immediatly.
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conducted at the 3pot he specified, he is 1ikely to get no cooperation
from any other authority he approaches because the facts are against

him.
Of course, the system is not perfect. A number of excesses upon

investigation are found to be justified. For example, the excess can
be due to following a routing specified by departure control,

or to a very heavy airplane on a hot day with high humidity and

little wind, or even because of angle of bank and existing cloud cover.
While the writer was examining the system, a bell sounded and 2 red
light indicating an excess came on. However, no airplanes were taking
off; instead, a teenager was riding his motorcycle in a field close to
the monitoring microphone.

6.1 Sanctions. Although the Frankfurt system results in very
close observation of all operations, the rumors of fines, jail sen-
tences, and license revocations for excesses, do not appear to be
based on fact. Although criminal prosecution with a 5,000 DM fine
and Yicense withdrawal are authorized under certain cases of airway
traffic control violations (which could involve a noise routing),
apparently the Frankfurt authorities so far have had sufficient suc-
cess with cajoling and "friendly persuasion" that further action was

unnecessary.gg/ In Frankfurt, there is good cooperation between ATC,

—gnghe situation in Dusseldorf was reported to be not as harmonious.
Bad feeling was engendered when a lawyer involved in administra-
tion attempted to exact punishment.



the noise authorities, and the airiines. Howsver, the individual
companies have taken what amounts o disciplinary action against
pilots who have had repeated noise excesses. One such action involves
removing pilots from schedules into Frankfurt and requiring further
training on noise abatement procedures.

Although the government authorities went to some lengths to
maintain that using the monitoring system as a policeman or as an
enforcement tool was not their purpose, nevertheless, when the writer
was in Copenhagen, the head of the Scandanavian Pilots Association
fndicated he was very glad to have that information because he was
leaving the next day for Germany to represent a pilot who was in
trouble on a noise problem.

The results of the noise monitoring are used in connection with
requests for exceptions to the curfew. To carrier A with a good
record the answer would be yes; to carrier B with a poor record the

answer would be nc.

7. Noise-Related Landing Charges

Germany has experimented in a modest way with noise-related
landing charges for international airports. Initially in 1976 there
was established as a part of the landing charge related to gross
weight a surcharge of S5-percent for non-Annex 16/FAR 36 aircraft.
The resulting cost differential was so small that the objective of
giving an incentive to utilize quieter aircraft was not met. The

rate was increased in 1977, In November 1978 the charges were
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increased a second time. This time to a surcharge of 5% for Annex
16 compliant aircraft and 14% for non-certified aircraft. Again,
the authorities consider the new charges inadequate to serve as an
incentive to substitute a quieter airplane. Little interest has

been expressed in further experimentation in rates.

8. Land-Use Planning - Law on Protection Against Aircraft Noise

Germany early recognized that the ability of individuals
or companies to construct dwellings, schools, hospitals and business
offices or plants, absent a concern for noise, vitiated the benefits
laboriously and expensively acquired through noise at the source
rules. The convenience of living or working near an airport, and
the commercial value for businesses located near an airport, provides
incentives to move close to an airport and then subsequently com-
plain about noise. Shortly after the introduction of the jets, agi-

tation and planning began to force the enactment of laws which would

(1) prevent people from moving toward the noise, (2) provide con-
struction standards which would control immissions, and (3) provide
some compensation for insulation where it was required by the govern-
ment.

In 1971 atter ten years of effort, a major piece of federal le-
gislation, the Law on Protection Against Aircraft Noise,was enacted.

From this law, as well as the Federal Immission Control Law, the Air
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Traffic Control Noise Law, and the establishment of the Federal En-
vironmental Agency, much was expected. These laws were supplemented
by various environmental programs of the several states. Since noise
sources and affected areas are located predominately in populated
areas, a great deal of cooperative effort has to be made by the re-
gional and urban planning authorities. As one gets closer to zoning
at the urban level, the conflict between the desire for profit made
by building multi-unit housing vs. restrictions imposed by zoning
becomes evident. Many in the ownership class lose their zeal for
quiet when it hits their pocketbook. It is not surprising that real-
tors and developers are active in town councils to "assist with pro-
per zoning and building codes".

8.1 Noise Protection Zones. Although there are over 400 air-

ports in Germany, the Law on Protection Against Airport Noise, in
setting up noise protection zones (NPZ), mandates their establishment
for just two categories of airports: (1) international airports pro-
viding scheduled air transportation; and (2) military afrfields with
jet operations. The NPZ is defined by the area outside of the air-
port in which the equivalent constant sound level exceeds 67 dB(A).
At each airport the NPZ is divided into two Protection Areas. In
Protection Area 1, the noisiest area, the sound level exceeds 75 dB(A).
Protection Area 2 covers the sound between 75 dB(A)A and 67 dB(A).
Different restrictions and different compensation are accorded in

each area.
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The establishment of the NPZ for commercial airports is a joint
function of the Federal Minister of Transport and the Federal Mini-
ster of the Interior. Military airport NPZs require coordination of
the Minister of Defence and the Bundesrat. Maps of the two areas
are published for everyone to see. To provide for up-to-date infor-
mation the initial zone determination was 10 years in the future and
there must be an update every 5 years or when the sound level in-
creases by 4 dB(A), (a doubling of the energy) whichever comes first.

8.2 Construction Prohibitions. Having determined the extent

of the NPZs and their standards, the act proceeds to outline the
construction prohibitions applicable to each area. Specifically

no hospitals, old-age homes, convalescent homes, schools or similar
institutions may be built in an NPZ subject to the provision that a
state may make exceptions in the public interest. No housing is
permitted in area one. However, there are exceptions such as con-
struction approved before the act was passed, barracks for the armed
forces, housing authorized by a special public law, and housing for
owners and managers of "works".

8.3 Sound Insulation. The Federal Government is empowered by

the Law on Protection Against Aircraft Noise (Art. 6 and Art. 7) to
determine with the concurrence of the Bundesrat the requirements for
sound insulation in such buildings as are permitted in the NPZ.

8.4 Compensation for Prohibition on Building. (Art. 8) Where

a construction permit is denied or cancelled and the value of the
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real estate thereby reduced, the owner can claim reasonable monetary
compensa .fon. He can also claim compensation if he made preparations
for building on the assumption that his current permission would con-
tinue.

8.5 Compensation for Expenditures for Sound Insulation. Owners

of property in Area 1 (the noisiest Area) and owners of buildings
permitted by exceptions may be recompensed for expenditures on sound-
proofing provided claims are made within five years of the establish-
ment of the zone. The law limits compensation to 100 DM per square
meter of living area. However, in recognition of spiralling costs
the Government, with the concurrence of the Bundesrat, may increase
this amount. The obligation to pay the amounts rest with the oper-
ator of the airport who in turn expects to obtain the funds through
landing charges.

8.6 Implementation and Problems. As is almost universal ex-

perience where popular government is vogue, the implementation of a

law which includes Federal, State and local jurisdictions and which

involves conflicts between various categories of individuals, is very
slow. It was five years after the Noise Protection Law was passed
before the noise contours for Frankfurt were established. Because
results were unsatisfactory to some, they sought changes in the con-
tours. For example, unlike the Swiss arrangement where a contour

may follow property lines or roads, the German contour may go right
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through the middle of a house or apartment thus including the pro-
perty in the zone. By so doing it may prevent an owner from building
at all, but entitle him to insulation payments. Or, in the outer
area his building may miss the boundary by 1 foot whereas otherwise
he might be entitled to considerable noise insulation payments. Ap-
peals of this nature have delayed implementation. By the time the
contours can be agreed upon it is time for the 5 year update.

Critics of the legislation point out the failure to exclude all
housing from Area 2. Under the law housing may still approach the
airport environs and, if noise decreases, may come still closer. A
representative of the Hinistry of the Interior recommends that housing
should be excluded up to 62 Leq.gZ/ Others think the area for re-

imbursement too small. It is reported that at Dusseldorf the author-

ities pay for insulation in Area 2 though not required to do so.

9. Summary - Impact of Noise Rules on Carriers and Manufacturers

The noise caused by jet aircraft has generated heavy pres-
sure on the government and on the airlines to bring this type of
noise under control. With respect to noise at the source, the govern-
ment adopted Annex 16 Chapter 2 and administratively applies Chapter

3. It further has banned any additions of non-Annex aircraft to its

—EZ/Dr. A.0. Vogel, Federal Ministry of the Interior, "Germany's Air-
craft Noise Act in Practice", Airport Forum, Vol. 6, 1975, p. 47.
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register and is forcing existing non-Annex planes to be retrofitted
or be removed from the register. For immediate relief the Govern-
ment has for each type of aircraft set noise limits which are care-
fully monitored and the results publicized. A series of curfews
have been established with increasing flexibility for Chapter 2 and
Chapter 3 aircraft.

In the area of long range planning, Germany has enacted at the
Federal Level a land use planning law based initially on a 10 year
forecast of noise exposure and subject to revision every five years.
Supplementary actions are taken by the states and municipalities.
The subjective nature of noise annoyance and the political and eco-
nomic trade-offs involved make implementation of land use planning
very difficult. When the authorities find that some cities complain
more than others for a given level of noise, or when they find that
people of affluence complain at noise levels which do not cause the
poor to complain, the decision on where to draw the line is a problem.

Frankfurt, the main international airport in Germany, has a

natural advantage of being surrounded on several sides by forests.

Its major problem is the nearby town of Offenbach (100,000 pop.).

The Mayor of Offenbach happens to be head of the FrankfurtNoise Com-
mission. However, the commission seems to be working relatively har-
moniously. For example, the Mayor of Offenbach advised that he would
vote for a test of the quiet Airbus during curfew hours. The air-

craft would, of course, fly over his town in the course of determining
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whether a relaxation of the curfew for this plane was in order.

Since a good deal of time of Lufthansa officials 1is taken up
fighting noise constraints, it is not surprising that they constantly
press for quieter aircraft. Lufthansa authorities indicated some
unhappiness with the lack of zeal which American manufacturers employed
in pursuing the noise problem. Lufthansa representatives pointed out
that they contributed to 747 development by demanding a noise guaran-
tee for a specific mission, namely New York to Frankfurt. They em-
phasized that noise was a definite factor in making equipment deci-
sions. Although Lufthansa demanded and received a noise guarantee
on the 737, complaints about noise emissions were received. Re-
sponding to these complaints, and anticipating further tightening
of noise rules, Lufthansa in its most recent order replaced all its
737s with the later advanced 737-200s equipped with extra noise ab-
sorbing materials and a "mixer" to reduce aircraft noise. In de-
ciding to purchase the A-300 and subsequently the Airbus 310, Luft-
hansa was favorably influenced by noise monitoring results shown for

the A-300. The head of the Frankfurt Noise Monitoring Department,

in commenting on the noise levels of the various types of planes
using Frankfurt, noted that the A-300 "is the quietest plane we
have"..."splendid noise characteristics"..."the noise is sometimes
so low that officially we cannot measure it."

When government and airline representatives were asked for a

prognostication, the general response was that in the past 6 years,
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because of the reduction in total operations occasioned by the use
of larger capacity aircraft employing quieter engines, not only has
the increase in noise been arrested but there has been some small
diminution in total noise levels. The combination of the implemen-
tation of land-use planning and phasing out of non-Annex aircraft
suggest a further but slow improvement. However, because of politi-
cal pressure from inhabitants who are reluctant to give up any gains
they already have, those interviewed concluded there was no chance
of reaching a curfew-free Germany, but some chance of selective re-
laxation of curfews for Chapter 3 aircraft. Given the extensive
investment in Chapter 2 aircraft, Lufthansa does not favor a manda-
tory early phase-out of Chapter 2 aircraft but hopes that manufac-
turers will develop modifications to bring such aircraft into com-

pliance with Chapter 3 requirements.
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Chapter 9

SWEDEN

The Scandinavian'country of Sweden has a population of eight
million of whom one and one-half million live in the capital city,
Stockholm. Despite the fact that its new international airport,
called Arlanda, was placed 20 miles from the city in a country envi-
ronment where there were a very few homes,with the conviction that
there would be no noise problem, noise problems have arisen. The
domestic Stockholm Airport, called Bromma, located in a heavily pop-
ulated area only 4 miles from the central business district, has de-
veloped such serious noise problems with the advent of jets that all

Jets except for a Timited F-28 operation have been banned. Further,

political battles at the local and national level have raged over

the closing of Bromma for noise reasons. The matter has also reached

the highest court in the land. Finally noise regulations have influ-

enced both Scandinavian Airlines (SAS) and its domestic affiliate

Linjeflyg (LIN) in their equipment acquisition programs. Since Stock-

| holm is the largest and most important city in Sweden, has a severe
noise problem, and is the headquarters of SAS and LIN, we concentrate

' on aircraft noise constraints in the Swedish capital.

1. Government Structure

Sweden is governed by a unicameral parliament, the Riksdag
which is established by the Constitution. The Government is led by a
Prime Minister and is administered by 12 ministries or departments.
Since Sweden is a unitary and not a federal state, all laws are made
at the national level. County and munincipal governments implement

ool PACE [
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the decisions of the departments. To a certain extent the county
and local governments can make local regulations dealing with
health, air pollution and noise, but the national law can super-
cede. Given the absence of state levels and the supremacy of na-
tional law, it would appear at first blush that Sweden would have
an easier time handling aircraft noise problems than countries with
multiple levels of government. However, such is not the case.

For one thing, the Government has not enacted a National Noise
Law but has done such things as recommend insulation and that houses
should not be built near Arlanda. Sweden's Environmental Protection
Agency is entering the field of aircraft noise control, but a provi-
sion in the Aviation Act giving the Board of Civil Aviation the
right to alleviate noise around the airport (so long as it is con-
sistent with Annex 16) 1imits the EPA's powers. A National Build-
ing Act deals in a limited way with housing around airports and a
new building and planning law is under consideration.

Sweden's Public Health Act deals with emissions in such a lim-
ited way that the 1976 noise report of the Traffic Noise Committee
recommended amending the act to provide more detailed coverage.
Stockholm itself has a Health and Environment Department which has
been endeavoring, so far unsuccessfully, to close the Bromma Air-
port as a health hazard. However, on top of this department is a
political committee which has been active in the matter of Bromma.
Finally, the Bromma matter has been before the courts and Parlia-

ment at the same time.
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As in the U.S., under Swedish law the airport operator is re-
sponsible for noise originating on the airport or in the takeoff
or landing process. Since the Civil Aviation Administration owns
the airports by way of a concession it is casting about for ways to
pay for such costs as insulation through charges on passengers or
landing fees.

Generally speaking, the Scandinavian countries of Denmark,
Norway and Sweden work jointly with ICAO in the handling of certi-
fication and navigation matters. Each government owns a substan-
tial share of the Scandinavian Airlines System (SAS). In Sweden

the major airports are owned by the National Government.

2. Noise at the Source

In an amendment to the Air Law of 1957, Parliament re-
quired each aircraft to have an environmental certificate. In im-
plementing the portion of the certificate dealing with aircraft
noise, Swedish Civil Air Regulations have adopted ICAO Annex 16,
Third Edition, October 1978. To prevent the spread of noise by
the purchase or lease of previously built non-Annex afrcraft, no
such aircraft have been permitted Swedish registration since
June 30, 1979. Limited exceptions are permittcd to replace a de-
stroyed aircraft and to permit temporary operatiocn of non-Annex
afrcraft pending an early agreed upon retrofit. No regulations
exist to phase out non-Annex 16 aircraft, but there is a proposal
to fix the year at 1988. There appear to be no discussions on

eventually limiting the acquisition of new Chapter 2 aircraft.
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An absolute ban exists on supersonic civil flights. Some years ago
SAS determined for noise reasons to buy only FAR 36 aircraft. How-
ever, when one type of aircraft failed to meet FAR 36, SAS managed
to have it certified to Annex 16 which had two advantages. One,
SAS could say to the public, "We comply with international noise
regulations." Two, compliance with Annex 16 enabled the company o
qualify for lower landing charges in Frankfurt where noise-related

landing charges were in effect.

3. Curfews
Despite complaints about aircraft noise by inhabitants in
the growing new town of Marsta (most of the inhzpitants moved in
during and after the construction of Arlanda), the airport has no
curfew. The only concession to noise complaints is the establish-
ment of departure and arrival routes to take noise into account.
The noise situation at Bromma is treated in more detail later.
However, at Bromma there is a 10:00 PM to 6:00 AM curfew on a
scheduled basis. However, a bit of flexibility is provided by per-
mitting Tate departures from the gate up to 10:27 PM if the air-
craft are Annex 16 certificated. Similarly, late arrivals are
permitted if they are within 20 miles of the airport by 10:55 PM,
Finally, at the time of the survey, except for the F-28, ail jets

were banned from Bromma.

4, OQperational Restrictions

Except for the departure and arrival routes at Arlanda
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and the takeoff and climb procedures at Bromma there are few opera-
tional constraints., Training flights are severely restricted at
Bromma. At G&teborg, Sweden's second largest city, we have an ex-
ample of operational constraints being applied at a new airport.

The old close-in (6 mile) airport at Torslanda was determined to be
unsuitable for expansion due to noise and obstructions. After a
number of studies a new airport was built 12 miles away ¢:
Landvetter. However, environmentalists' complaints at :he new air-
port led to the establishment of approach procedures to abate noise.
Although the airport is substantially larger than Torslanda and
contains fewer obstructions, the location of the VOR and the con-
sequent maneuvering to follow the noise procedures has caused pilots

to dislike flying approaches to the ajrport.

5. Land-Use Planning

When Arlanda was being planned in 1959 the Committee on
Airport Noise established a "Critical Noise Zone" in which no
buildings were to be erected. Although the Government stated that
housing would be prohibited in the zone, it did not pass a law.
Implementation was left to the local authorities who failed to fol-
low through. By 1967 a new town, Marsta, had been bui"*, cofnci-
dent with the ajrport construction, in the critical zone. This
situation prompted the Regional Planning Office of Stockholm County
Council to make an investigation of the noise at Arlanda. The in-

vestigation included predicting noise exposure for 1985 and the



-146-

year 2000. Representatives from the County of Stockholm, communi-
ties, railroad companies, etc. have been working together on a
zoriny system for planning under the 1969 Environment Protection
Act and its successor. The results, published in 1976, recommended
calling for guidelines. They hase not been accepted by the Swedish
government,

Thus Arlanda is one more example of an airport built on the
assumption that since at the time of planning there was no noise
problem in its sparsely inhabited area, the area would remain
sparsely populated merely because of National Government guidelines
for airport planning. As elsewhere, absent mandatory zoning, the
expected quiet failed to materialize because of the commercial and
convenience advantage of locating near an airport.

We have alsn pointed out that even the new airport at G3teborg
has developed noise problems. Complaints from inhabitants of a
small nearby village resulted in modificaticns of approach routes,
bist this has been fcllowed by pilot complaints about the difficul-
ties of executing maneuvers required to folow noise abatement
patterns.

Generally speaking,noise control around airports belongs to
the 1oca’ health and building departments. The Environmental Pro-
tection Act prescribes that serious environmental complaints should
be examined by the Special Concession Board of Environmental Pro-
tection. Although a noise c.nmittee has suggested establishing
noise zones using yet another noise unit, the FBN (said to be
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approximately the same as Ldn. Parliament has taken no action. An
Expropriation Act permits the acquisition of land or rights in land

to further public transport.

6. The Efforts To Close Bromma

Since Bromma is only a few minutes from central Stockholm
and is served by frequent low cost public transit, efforts to close
the entire airport for noise reasons has r.ot been popular with air-
line companies (SAS and LIN have their corporate headquarters
there) or business and pleasure travelers., The airport has more
traffic than Arlan&;, including general aviation, and has some
shielding by hills at the edge ot the airport and by hangars and
terminal buildings. Takeoffs are the source of the noise problem.
One recent study showed 83,00C people adversely affected by noise.
Some houses are little more than 750 feet from a runway where
noise in excess of 100 dB is frequently experienced.

For about 15 years there has been a running battle between en-
vironmentalists and commercial interests over noise regulaticns for
Brooma. The environmentalists have been close to succes in closing
the airport, thus causing domestic passengers to travel to Arlanda
by the more inconvenient and more costly limousine or taxi. How-
ever, partially as a result of a two-volume study, Par!iament, in
1977, after calculating the economic cost of closing the airport
and upon finding that to reduce the noise level to that desired
would logically involve banning cars and trucks as well, decided

to keep Bromma open for non-jet commercial and general aviation
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while the airport received improvements. LIN was to go to Arlanda
by 1979 while the airport modifications were made and come back
later.

LIN, of course, did not wish to move its short-haul jets to
far-away Arlanda and sued in the "Chamber Court" asking that its
jet F-28s not be declared a "sanitary nuisance" and thereby be
required to leave Bromma in January 1979. However, since the nec-
essary arrangements could not be made, the court on appeal extended
the period to the end of 1980. Later, on July 13, 1979, the tri-
bunal handling environmental matters, the Korcessionsnamnden, per-
mitted the airport to stay open for domestic commercial and general
aviation under the following conditions: (1) that the Fokker
F-28-4000 be banned no later than 30 June 1981; (2) noise from other
aircraft must be 9dB(A) less than the F-28; and (3) that the equiva-
lent noise level around the airport must not exceed FBN (approxi-
mately the same as Ldn) 55 and dB(A) 65. This latter is such a
strict condition that the airport is appealing this facet of the
decision. Thus, efforts continue to be made to keep Bromma open for
some domestic traffic until the expected arrival of quieter planes

in the 1980's.

7. Noise Monitoring

Unlike a number of the countries previously surveyed,
Sweden makes 1ittle use of noise monitoring. Arlanda has a unit for
test purposes only. The county administration for the Gdteborg

Landvetter Airport has prescribed a noise and radar monftoring
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system for this airport.

8. Noise-Related Landing Charges

No special noise-related landing charges have been imposed in
Sweden. A Noise Committee which presents proposals to the Swedish
Government does exist. It has suggested that such charges be

considered.

9. Impact of Noise Requlations

As we have seen elsewhere, the arrival of the jets trig-
gered the critical noise problem. At Stockholm initially it was the
Caravelle, particularly the Caravelle III, which generated pressure
to control noise at the source or close the airport. When Arlanda
was being built, it was proposed to move all jets there since there
would "never be a noise problem there." Because of its noise and
because of the runway lenaths required, the DC-8 could not land at
Bromma anyway. Thus, SAS and LIN looked forward to the DC-9-21 as
a means of getting back to Bromma. LIN contracted for the DC-9 but
when the public did not 1ike the noise from a simulated test, the
company was forced to cancel the DC-2 contract. The Fokker F-28
was the next candidate. Although it was somewhat quieter, the F-28
still did not meet the desired standards. Nevertheless, primarily
because of the lack of alternatives, the authorities reluctantly
authorized its use at Bromma. Later Parliament ordered all jets out
of Bromma pending airport improvements and, hopefully, modifications

to the F-28 which would reduce its noise emissions. As previously
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indicated, the aircraft now has a reprieve to June 30, 1981.

The closing of Bromma would be a serious blow to Stockholm and
to LIN. Just to keep the F-28 at Bromma has caused LIN to expend
much time and money in developing special abatement procedures.
Certainly LIN's equipment planning has to be heavily oriented toward
noise at the source control.

SAS has found it necessary to devote more attention to noise in
managing and purchasing its flight equipment than it expected. See-
ing the growing problem of aircraft noise, and wishing to be respon-
sive to the desires of the Government and the public, the company
decided that its future would be confined to purchases of DC-9 air-
craft certified to FAR 36 - a stricter standard in some cases than
Annex 16. The airline already had some uncertified DC-9's. As the
new DC-9-40's built up in the fleet, the question arose as to what
standards were met should it be desirable during the course of main-
tenance to use a non-FAR engine on an FAR-36 airplane. Douglas pre-
liminary studies indicated that such an aircraft could meet Annex 16
but no Tonger meet FAR-36. When the FAA would not certificate the
DC-9's to Annex 16 without running the full series of certification
tests - a very expensive and time consuming procedure - SAS con-
tracted for a formal study by Douglas with the understanding from
the Scandinavian authorities that if the FAA said the study was
valid and if it showed compliance with Annex 16, the Scandinavian

authorities would certify the plane so configured to Annex 16.

R
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The study was made; the FAA said it was valid: and the air-
planes were so certified. Thus, for a modest study, said to cost
about $36,000, SAS received certification. As previously indi-
cated, this maneuver enabled SAS (1) to publicize that its planes
meet the international noise rules, and (2) to reduce its landing
charges at Frankfurt. Additionally, it reduced the number of
spare engines required to keep the fleet operating, a positive eco-
nomic benefit.

Because of the international character of its operations and
the current traffic restraints in the countries it serves, SAS is
not as interested in quiet replacement airplanes of the DC-9 size
as are some carriers. The company points out that as an interna-
tional carrier it flies to major capitals of Europe where there are
very long runways and where the noise from a light DC-9 which is un-
certified may be less than a heavy 747/DC-10 or L-1011 which is cer-
tified. Thus the DC-9 can sneak in under certain dB limits.
Secondly, the company feels its future is in the 747 and DC-10 with
their lower operating cost per seat-mile. The expectation is that
traffic growth will justify the use of wide-bodies. This is more
true in Europe where capacity controlled traffic rights make it

more difficult to add frequencies than to substitute a larger

p1ane.g§/
10.  Summary

The Parliament, the Board of Civil Aviation, local govern-

ing bodies, environmentalists and commercial interests have been at

28/ Interview with Birger Holmer, V.P. Aircraft Research and
Development, SAS.
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odds for a number of years over the handling of the aircraft noise
problem in the Stockholin area. Faflure to foresee that mandatory
zoning rules were needed to prevent the encroachment of population
into noise impacted areas when a new airport was established has led
to the expansion of the small new town of Marsta near Stockholm's
Arlanda International Airport. Because of the convenience and need
for the closer airport, Bromma, to serve short-haul domestic flights
efforts by the environmentalists to close the airport have not been
successful. However, their efforts to impose a curfew and ban all
jets but one type have been successful. Various tools extensively
used elsewhere in noise control efforts such as the establishment of
zoning for compatible land use, noise monitoring, payments for in-
sulation and for the acquisition of noise-impacted land are of minor
use in Sweden. Except for the rather prompt adoption of Annex 16
3rd edition most noise rules are in guideline form and the guide-
lines have not been followed.

The two major Swedish carriers, SAS and LIN, have different
roles and different circumstances. SAS concentrates on large capa-
city wide-bodies which have low-noise fuel-efficient engines and
operates out of Arlanda. On the other hand, LIN, the short-haul
domestic line, suffers from the lack of a quiet substitute for the
F-28, and from the constant pressure to constrain or eliminate op-
erations at Bromma. Were it not for the political backing it re-
ceives as a result of its Government ownership, the viability of

the carrier might wel’ be jeopardized.
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Efforts in Sweden to bring aircraft noise, particularly with
regard to emissions and land use planning around airports, under

more strict national control are proceeding slowly indeed.
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Chapter 10.

DENMARK

Although Denmark includes the northern part of the Jutland
Peninsula, the Faroe Islands and the large mass of Greenland, we fo-
cus, because of its noise problems, on the Copenhagen area in which
one-third of the 5 million inhabitants live. The location of hous-
ing relative to aircraft ground operations has resulted not only in
an extensive set of regulations governing ground run-ups, bui also
in proposals, now fairly inactive, to move the main airport (Kastrup)
to the island of Saltholm about four miles away. A 1971 law brought
extensions of vital runways to a halt. Growing traffic finally led
to the extensions - but only over strong protests. As we have seen
in other countries, the growing strength of the Ministry of the En-
vironment under an environmental protection act has been instrumental
in forcing the aviation authorities to promulgate constraining regu-

lations which otherwise might not have been issued.

1. Government Structure

Denmark is a constitutional monarchy governed by a one-chamber
house (the Folketing) of 179 members. Executive power is exercised
through a 19-member council of state headed by the Prime Minister.
For our purposes the two most important ministers are the Minister
of Public Works who issues regulations under the Air Transport Law
and the Minister for Environment. The former oversees the
Copenhagen Airport (CPH) and the Civil Aviation Authority, and the

latter exerts pressure (sometimes not appreciated by the CAA) for
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more stringent aircraft and airport noise regulations. For example,
after two reports by the Ministry of the Environment a series of
aircraft-related noise regulations was issued by the airport
authority.

Further evidence of a shift in power téwird the Department of
the Environment is indicated by the 1977 takeover by that depart-
ment of noise control and the handling of noise complaints at
Kastrup. The inhabitants concerned about noise did not feel that
the airport authorities and the Civil Aviation Authority were re-
sponsive enough to their problems. Negotiations between the Min-
ister of Public Works and the Minister for Environment, with input
from the municipalities involved, were followed by further discus-
sions between the Minister for Environment and the Minister for
Traffic. These discussions in turn were followed by an announcement
by the Minister for Environment that his department was taking over
noise matters as well as the approval of new construction projects
at airports. The latter had been previously under the jurisdiction
of the Copenhagen capital committee.

In explaining the takeover the minister said,

“The handling of noise cases at airports assumes expert
knowledge more likely found in the Department of the
Environment than in municipalities. An improvement in
the noise situation will, however, require close ongoing
cooperation with the airport authorities. So for this
:eason too it is more practica] to gathﬁrggy the threads

nto the Department of the Environment.

At the time of takeover the procedure for handling noise com-

plaints was reversed so that individual complaints to the airport

29/ copenhagen Airport Annual Report 1977-1978, p. 29 (translation
from Danish)
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had to be recorded imm:dfately and information gathered and reported
to the Department of the Environment with a copy to the complainant
so that the individual would know his complaint was being processed.
Previously complaints were made first to the minicipalities. Finally,
a joint committee, advisory in nature, composed of representatives
from the Ministry of Public Works, the Ministry of the Environment,
the Copenhagen city government and representatives from surrounding
municipalities was established to suggest improvements in noise con-
trol and improvements in procedures for dealing with complaints. The
foregoing indicates the type of political tug-of-war going on not

only in Denmark but in other ccuntries as well.

2. Noise at the Source and Noise at the Receiver

Section 9 of the Air Navigation Act provides the legal basis for
control of noise at the source and,since July 10, 1969, has, by order
of the Minister of Public Works, required noise certification to meet
Annex 16. The implementation date was earlier than that in the ICAQ
resolution. Since 27 Feb. 1975 no non-Annex 16 could be registered.
Denmark has joined the list of states prohibiting (by Law 235 in 1972)
civil supersonic flight over their territories. Denmark provides for
limited exceptions on a request basis. The prohibition includes fines
for violations, even if the violations are unintentional. More recent-
ly, in order to induce carriers to purchase quiet aircraft, Denmark
has adopted Ch. 3 of Annex 16. Since Denmark is a member of EEC it is
bound by the December 1979 Directive setting a 31 Dec. 1986 date for

]
o3
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phasing out old non-Annex aircraft. Denmark is participating with ECAC
on discussions for phasing out Chapter 2 aircraft.
As illustrated on the Copenhagen xirport map, Chart 13, runway

30 to the northwest is the critical runway as departures immediately

fly over heavily populated areas. Therefore, a noise limit of

110 PNdB for takeoff has been established. In 1978 about ten per-
cent of the takeoffs from runway 30 exceeded this limit., After
each excess the CAA requested an explanation from the carrier

involved.

3. Curfews

At the time of the interviews, Kastrup had no curfew for take-
offs or landing. However, personnel in the Directorate of Civil
Aviation indicated they would not be surprised to see the estab-
lishment of a curfew for ron-Annex 16 aircraft. As has been indi-
cated, the weakness of a slavish application to non-Annex rules
lies in the fact that it might permit a heavier and noisier Annex
16 aircraft to operate while denying that right to a quieter non-

Annex 16 plane.

4. Noise Monitoring

The adoption of extensive noise monitoring in Denmark has
lagged behind that in other countries. Problems of airport capac-
ity and increasing air congestion, coupled with an increase in

noise complaints and the desire for longer runways, led to studies
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CHART 13

KOBENHAVN AERODROME
KASTRUP, DENMARK

Q

AR AN TR

O \\\\\ ‘\‘\\ RN NN

RN BN
N

‘\\\\\ \

CLEVATIONS IN.FEET ABOVE mEAN SEA LEVEL 14
MEICNTS N '!({ ABOVE ‘l’\wo&( CELEVATION (12D 1000 METALS K}




-159-

on whether to abandon Kastrup and build a new airport on the nearby
(4 mi.) island of Saltholr rFlans to install monitoring at Kastrup
were delayed awaiting a decision. However, when, because of the ex-
pense involved, a move became less likely, & noise monitoring system,
but on a considerably smaller scale than that at Frankfurt and Zurich,
was authorized in connection with the takeover o: noise control by the
Department of the Environment.

0f eleven microphones planned, five are for giound run-up posi-
tions; the others are planned for use in conjuction with radar moni-
toring to see that noise departure routes are being followed and to
check the noise levels. For departures on 22R and 22L the radar
picture is continuously recorded on film to obtain statistical in-
formation about the flight path for documentation in connection with
complaints from airport neighbors. Danish civil servants suggested
two services the monitoring service could provide: (1) by publi-
cizing the results, the utilization of monitoring could either hasten
or avoid the establishment of night curfews, and (2) the very exist-
ence of the system would tend to make the citizens believe that

something was being done about noise.

5. Operational Rules for Noise Abatement

The adverse reaction to noise generated by the few early long-
range jets intensified as frequency of operation increased and as
additional sizes were introduced to serve the market within Europe.

The slow technical progress in reducing noise at the source, partly



-160-

caused by the difficulties and delays in reaching international
agreement within ICAO on future noise limits, and partly due to the
long lead time before implementation of the noise limits finally
established, would nave led to completely unacceptable noise leveis
at Kastrup but for the series of operational rules tailored to the
needs of the co.munities around the airport. These rules are of
two types: (1) dealing with airborne noise, and (2) dealing with
ground running of aircraft engines and the auxiliary power unit

(APY).

The location of habitable buildings in relation to areas where
engines are run up for test purposes has resulted in the issuance
of two pages of regulations dealing with run-ups alone. These range
from an outright ban of run-ups between Z300 hours GMT and 0500
hours GMT to reguiating the time, place and conditions under which
any run-up may be made. The two-page document is reproduced in
Table 9. It should be noted that there are special rules for run-up
on Sunday, public holidays and on Constitution Day.

Other rules to mitigate ground noise include restrictions on
reversing and the use of the APU. Although the APU rule has been
in effect since 1967, the directorate indicates that the use limit
of 15 minutes before departure and 5 minutes after arrival may be
1ifted for the A-300 because of the low level of emissions from its

APU. As noted above, Kastrup has a preferential runway system which
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TABLE 9

REGULATIONS ON RUN-UP OF ENGINES
AT THE COPENHAGEN AIRPORT, KASTRUP

RUN-UP OF ENGINES: In this context run-up of engines means
that the engine is started up and run at a higher degree than
idle for the purpose of testing the engine in question or
other installations of the aircraft.

IDLE RUN OF ENGINES: In this context idle run of ergines
means that the engine is started up and run at idling adjust-
ment for the purpose of testing the engine in question or
other installations of the aircraft.

APPLICABILITY OF THE REGULATIONS: These regulations apply to
run-up of all types of aircraft engines, except for APU
(Auxiliary Power Units). Piston engines, turbo-propeller en-
gines as well as jet engines are all comprehended by the regu-
lations. However, run-up made immediately before a planned
takeoff forming part of the takeoff procedure in question is
not included by the regulaticns.

TIME-LIMIT OF BAN ON RUN-UP: The period of ban lasts from
2300 hours GMT to 0500 nours GMT.

RESTRICTED HOURS (CURFEW): The period of restricted hours
Tasts from 1900 hours GMT tc 2300 hours GMT and from 0500
hours GMT to 0700 hours GMT, including as well the curfew im-
posed on Sundays and public holidays lasting from midnight to
midnight. On Constitution Day, however, only the period from
1200 hours GMT to 2400 hours GMT.

TEST AREAS: In this context test areas refer to the areas
described in the enclosed map of Copenhagen Airport, Kastrup.

COMPASS HEADING: By compass heading is meant the direction
towarcs which the nose of the aircraft points.

GENERAL PROVISIONS

Run-up of engines must not be made during the peiriod of ban
(however, see section 2.6 as well).

During ‘he restricted hours run-up of engines méy only be made
if it is essential for proper conduct of planneu Tlights.
Consequent’y, run-up of engines during curfew is not allowed
in cases of preparing soiely for a reserve aircraft.
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TABLE 9 (Continued)

Run-up of engines must only be made in certain test areas,

In the restricted hours as well as during the period of ban all
aircraft to be moved to/from hangar and test areas are to be
towed by tractor, The engine of the aircraft must be brought
tc a halt during the towage.

Idle run of engines must only be made in the test areas and on
numbered stands.

In the test areas no restrictions but those connected with the
individual test areas are imposed in general on idle run of
engines.

Idle run of engines on numbered stands must only be made if the
following conditions are met:

a) Permission is to be obtained from Apron Tower (within the
time-1imit 2300 hours GMT to 0700 hours GMT from Tower).
Normally, such permission will be granted, though provided
that the idle run can be carried through without troubling
the other activities in the area.

b) The idle run of one aircraft must not exceed 5 minutes in
duration.

c) Only one engine at a time is comprehended by the idle run.

A1l run-up and idle run of engines are to be reported to the
Copenhagen Airports Authority in accordance with the current
rules of reporting.

The companies are ordered to ensure the shortest possible
lapse of time used for run-up and idle run of engines.

In areas in whic!, no special rules apply for the orientation
of the aircraft, a ciwice, within the range of the orienta-
tion possibilities the wind conditions permit, has to be
taken of an crientation which minimizes the noise load on the
residential districts.

Source: Submission to ECAC by OJirectorate of Civil Aviation,
June 30, 1978,
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attempts to avoid using runway 30 unless cross-wird or tail wind
components on other runways make the use of 30 unavoidable.

The usual airborne restrictions of minimum noise altitudes,
minimum noise routes, noise abatement takeoff procedures (including
reduced thrust) and restrictions on flight training have been in-
stituted. The public, however, is not yet satisfied with the relief

“iorded by the operational rules. Neither are the carriers or the
pilots satisfied. Carriers dislike the extra cost invoived in the
longer arrival and departure routes, the constraints on their main-
tenance operations, and the continued criticism of the noise. Fi-
nal]y,'the pilots complain of héving to modify normal operating
procedures which they consider to be safer than, for example, hav-
ing to contend with undesired cross-wind components to avoid the use
of runway 30. Except for the inflight aircraft power instruction
most of the Noise Abatement Procedures presented for pilot consump-

tion are found in Table 10.

6. Land-Use Planning

The principle of iand-use planning is, of course, sound. Ei-
ther purchasing land in a quiet area, followed by establiching zones
to restrict people from encroaching in areas of potential noise
problems, or by instituting strict building codes and buying up
homes in a noisy area to clear the property or provide easements
is necessary lest noise at the source rules become merely temporary

palliatives. One handicap for the Danish government is its lack of
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TABLE 10

COPENHAGEN,DENMARK
QLeppesen 21 ser7Y KASTRUP

NOISE ABATEMENT PROCEDURES

GENERAL
The minimum noise procedures specified below shal' apply to all aircraft taking-off from
and landing 8! Copenhagen, Kastrup sirport,

Ovaerllying Greater Copenhagen is prohibited 10 JEI aircraft below 2500 1 {conveniie-
nal aircralt below 1500 11} during intermediale approach. Generally these resirictions
apply to landings on RWY 12 during final approach.

The following rules apg'y to sircrall with a mazimum permissible takeoH weight of
not less than 11,000 kg (24,250 tbs) as well as 1o all JET aircrafi

APPLICABILITY OF RUNWAY SYSTEM:
TAKE-OFF:
PREFERENTIAL RUNWAY SYSTEM
RWYs 04 and 22, shall be used up lo cross-wind component of 15 K1,
®RWY 12, shall be vsed as follows: o) with JET aircraht from position C.
b) with PROP aircealt Irom position BorC.
RWY 10, shall be vsed from threshold. JET aircralt shall proceed in & manner not 1o
excoed |110PNdB, ovar northwest corner of airlieid.

RWY 04R, from position A, B, or C with JET aircralt,
RWY 221, Irom position A or B.

(ANQING:
PREFERENTIAL RUNWAY SYSTEM
RWYS 04 and 22 shall be used up to cross-wind componen! of 15 KT, except
8. Ceiliny and/or ground visibility are less than 300 i1/ 1200m, RWY 12 shail
be used when weather conditions permit.
b., RWYs 04 R/L and 22R/L are closed, RWYs 12 and 30 shall be vied.
€, RWY 30 is activa.

RWY 12, LS glide path shall be lollowed, also in VMC, Balow an altitude of 200 It do net .
underily ILS glide path. Touchdown shall be made sfier displaced threshold.

SUPPLEMENTARY PROVISIONS
ATC may, at any time, based on ils discretion, on weather/runway canditions or o
pilots request grant clesrances in exceptions 1o the above rules.

TRAINING FLIGHTS

Such tlights shall be approved by the Airport Authority, Permission will not be granted
for flights from 1800-C600 hrs and on Sundays and Holidays.

REVERSE THRUST

Between 2100-0300 reverse thrust shall not be used when runwey langth or runway conditions aflow
aircraft 10 stop with wheal brakes alone.

& When runway direction 22 13 in use dunng the period 2100-0800, RWY 221 shall
preferably be vsed.

CHANGES. Ruverse Hevst provetors. Grare oy 477 wrthgramn,
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authority to acquire property in noise afflicted areas. The effec-
tiveness of master plans or guide lines issued by national or federal
governments has been severely diluted by federal-state-local juris-
dictional problems and because loca! novernments, under pressure
from property owners or developers who foresee constraints on the

value of the property, fail to translate the recommended guide lines

into mandatory 20ning laws.

In Denmark there is no land-use planning law of a mandatory na-
ture. At the ministerial level there are guide lines or recommenda-
tions which almost have the force of law. However, unresolved is
how the national authority cuts across that of the local govern-
ments. In ecsence the matter becomes a political foothall.

Many citizens living near the run-up areas moved there in the

1920's before noise became a problem. It is agreed when their

habitation is overtaken by noise they have a justifiable complaint.
However, later a new runway was constructed after which people moved
closer to the noise. How to treat them is another matter. Consid-
eration of how to solve the noise problem, as well as that of air-
port capacity, led to a 1972 report recommending an agreement with
Sweden to move Kastrup about 4 miles over water east to the island
of Saltholm where an appropriate-sized airport with property zoning
could be built. Such an agreement was executed. However, another
report, in 1975, after the unsettling developments of the oil cri-

sis, found that at a cost of 8 billion kroner the move would be too
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expensive and, therefore, favored a new runway and other improve-
ments at Kastrup. The proposal for Saltholm is now all but dead.

In recent years the role of the environmentalists has been en-
hanced by the passage of the Law on Protection of the Environment.
Section 35 of the law states that special permission is needed to
modify an existing airport or establish a new one. In 1977, under
this act, a circular was issued indicating that airport planning
done under the Local Government Act on Planning must take noise
measures:

“to secure ample distance which separates areas sensi-
tive to pollution. Requirements for distances to be
complied with are r~ecommended to be 3-5 km, though
provided that a somewhat greater distance has to be
reckoned with in cases of distances from the take-off
and landing extension of runways."

The circular goes on to provide that the final determination
of these sensitive areas (zones) must be based upon a forecast of
the volume of future traffic, its pattern and its dispersicn over
time of day. At present there are no provisions in Dariszh law for
compensation for insulation in areas affected by airport noise. How-
ever, a draft bill for the enlargement of the Copenhagen Airport does
contain such a legislation.

In summary, while Denmark has a framework for land-use planning,
politics, the conflicting jurisdiction between different levels of
government, and the usual pressure from property owners and builders

have resulted in very limited results of an aircraft noise abatement

nature from land-use planning,
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7. Impact of Aircraft Noise - Denmark

The Copenhagen area has experienced the same type of noise an-
noyance as other European cities with one specific difference. Be-
cause of the large maintenance base at Kastrup and the location of
the run-up areas relative to housing, for a number of years the pre-
dominant number of noise complaints came from ground operations,
particularly the ground testing of engines. The response has been a
number of regulations to mitigate this type of complaint. Although
Denmark has been prompt in adopting Annex 1o to indicate its posture
in the international noise area, the citizens near the airport have
in more recent years turned to complaining about noise from airborne
aircraft. The response to these comp!-ints has been the adoption of
rules governing the manner in which pilots are to fly their air-
craft. To abate noise over the most sensitive area, the northwest
of the airport, a preferential runway system was established with
the northwest runway, number 30, limited to use in times of adverse

cross-winds on other runways.

Under pressure from the Ministry for Environment Protection
more attenticn is being focused on noise monitoring as a tool in
obtaining facts on the level of noise and identifying which type
of planes produce the most serious complaints. Except for the
110PNdB 1imit applicable to takeoffs from runway 30 - a limit in

effect since 1972 - no compliance 1imits have been set for other

locations at or around the airport. While the Government has sought
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to employ land use planning and, to some extent, building codes to
control noise around the airport, the typical problems of split or
conflicting jurisdictions, and conflicts between the inhabitants and
property owners who perceive they will suffer financially and those
who perceive environmental benefits from noise rules have resulted
in little improvement being made through these approaches.

The matter of impact on carriers has been discussed in the chap-
ter on Sweden. SAS, as we have said, is owned by Denmark, Norway and
Swedeh. Although it has major operations at Kastrup its headguarters
are at Bromma-Stockholm. Essentially, the noise problem at Copentagen
was one of a series of factors leading SAS to make its policy decision
of purchasing only the quietest aircraft available. The increasing
annoyance of the local communities with noise is passed on to the
Government authorities who in turn, threaten the airlines with further
constraints unless progress is made in reducing noise. This pressure
conflicts with the wishes of those desiring to encourage tourism and

international commerce.
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Chapter 11

THE NETHERLANDS

The Netherlands is a small (12,500 square miles) densely pop-
ulated country much of whose land has been reclaimed from the sea
and, therefore, is a country short of land for airport purposes.

With a maximum distance between its borders of about 150 miles, one
can understand why there is only one major airport, Schiphol, and
why it is located in the major city of Amsterdam where one millipn
of the 14 million inhabitants live. Since 92 percent of the air
traffic of the Netherlands passes through Schiphol, and because of
its noise problems arising from population growth around the airport
and from its location only 6 miles from the city center, we focus on
the Amsterdam/Schiphol noise regulations. We therefore will not dis-
cuss Rotterdam which is also an international airport. The current
runway complex at Schiphol became operative in 1968 as a result of
plans made in 1955. Although noise was said to be considered in the
planning, noise protests in 1970 reached such a stage that demonstra-
tions took place in which cars were set on fire and even approach
lights destroyed.—ég/

As a result of the oil crisis and subsequent economic downturn,

traffic growth after 1973 leveled off. Additionally, the adoption of

—EQIFor this and much other material in this chapter I draw heavily
on interviews and subsequent correspondence with A.A. Maurits,
Head, Bureau of Noise Affairs in the Dutch Civil Aviation De-
partment; Douwes Dekker, Deputy Managing Director, Schiphol Air-
port Authority ana H.H. Blaauwgeers, R & D Department. of Schiphol
Airport Authority.
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operational rules, the introduction of noise monitoring, the gradual
introduction of high bypass quiet engines, the passage of a 1978 amend-
ment to the Aviation Act involving land-use planning, and the expected
replacement of old aircraft by Annex 16, Ch, 3 (3d ed) aircraft have
generated a feeling, at least by the airport authorities, that the

noise levels have reached their peak in the Netherlands.

1. Government Structure

The country of the Netherlands is a constitutional monarchy
governed by a parliamert made up of two chambers. Proposals for leg-
islation originate in the governmental departments and are presented
to both chambers of the Parliament for enactment into law. A number
of ministries implement the laws. The transport function is in the
hands of the Ministry of Transport and Public Works which contains
a Civil Aviation Department to oversee air transport. Administration
of the technical aspects of noise, such as noise monitoring and li-
censing for noise and airworthiness standards, is a function of the
Aeronautical Inspection Directorate of the Civil Aviation Department
(CAD). The legal basis for the regulations is found in the Aviation
Act of 1971 as amended.

In the Netherlands, as in other countries, aircraft noise emis-
sions, immissions and their effects have become of interest to other
departments of the central government as well as to the governments
of the provinces and municipalities, thus creating complex jurisdic-

tional problems. For example, when the Aviation Act was amenled in
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1978 to strengthen land-use planning, roles were given not only to
the Minister of Transport and Public Works but also to the Minister
of Defense, the Minister of Housing and Urban Planning and the Min-
ister of Public Health and Environmental Hygiene. It will, therefore,
take several years before coordination between these departments can
take place so that even modest results in land-use planning can ensue.
A brief history of noise control planning in tr= case of the
development of Schiphol, an airport for which most of the planning
took place after the introduction of jets, illustrates once again
the failure of all concerned to come to grips with the noise problem.
In 1961 the Minister of Transport and Public Works established an Ad-
visory Committee on Aircraft Noise Nuisance to suggest actions for
controlling aircraft noise. Two years later, in 1963, an inquiry was
held among the inhabitants near Schiphol to define a method for deter-
mining noise exposure. In its final report issued in 1967, the year
of Schiphol's opening, the Advisory Committee recommended the adoption
of the Kosten Unit él/as the noise descriptor, and also recommended
that the Aviation Act be amended to provide for land-use planning.
After seven years of controversy, finally, in 1974, proposals on
land-use planning were presented to Parliament. Additional contro-

versy ensued so that it was not until 1973 that legislation was

—él/The name derives from Professor Kosten who was deeply involved
with the development of Schiphol. The unit is somewhat similar
to NNI but has a series of increasing weights for various per-
iods of night and morning.
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approved by both chambers. The authorities now estimate it will take
several years before the law can have any effect. More will be said
later in the section on land-use planning. It is sufficient here to
point out that now, some twenty years after the establishment of the
Advisory Committee on Aircraft Noise Nuisance, hearings will finally
be held on determining noise zones. They will be held on the question
of extending and/or changing the direction of the runways at Schiphol
and not for establishing the zones for an airport in its planning
stage as was originally intended.

Schiphol is owned by the Schiphol Airport Authority which in
turn is owned through shareholdings by the national government, the
city of Amsterdam and the government of Rotterdam. A council appoints
the airport director. Also, the national government has a 75 percent
ownership in KLM, the national airline. With the centra) government
having such a large stake in the national airline and the airport
facility it terds to look with favor on permitting increases in air-
port capacity for political and economic reason:. But, on the other
hand, the local communities around the airport have been pressing for
restrictions on capacity because of aircraft noise on the ground and

in the air.

2. Noise at the Source

Prior to 1968 there was ‘tle in the Netherlands' statutes,
ordinances, decrees or regulations on controlling noise at the source.

Since that time, amendments to the Aviation Act have strengthened the



-172-

government's authority in this matter and as a result a number of
ordinances, decrees and regulations have been issued pertaining to
overall operations and noise. In June 1968 the Director General of
the Civil Aviation Department by decree enlarged the authority of

the Director of Aeronautical Inspection Division over airworthiness
requirements. Presumably this gave him unstated power to consider
noise in the standards. However, it was not until after the adoption
by ICAQ of Annex 16 in 1971 that significant government response to
aircraft noise problems became evident.

Late in 1971 amendments to the Aviation Act gave a firm legal
basis to the ordinances, decrees and regulations. First, Ch. 1,

Art. 2 received a new paragraph (e) specifying that noise certification
was a part of the airworthiness certification procedure. Second, the
Minister of Transport could by an ordinance, issue regulations per-
taining to the limiting of aircraft noise, or the Minister could del-
egate this duty to the Director General of Civil Aviation,

In March 1972, an ordinance on the supervision ¢o° aviation was
amended giving the Director General of the Civil Av-~tion Department
authority io intervene if noise increased on exis ag afrcraft. And,
responding to the complaints of the airport neighbors concerning noise
emissions of engines running on the ground, the ordinance gave the
Minister of Transport and Public Works the authority tc publish regu-
lations covering the ground operation of engines.

2.1 Supersonic Flights: In April 1972, an amendment to the
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ordinance on air traffic rules prohibited supersonic flight over
Netherlands territory, subject to exceptions to be granted by the
Minister of Transport and Public Works.

At the same time as supersonic flights were banned.the Minister
of Transport and Public Works was given the authority to make speci-
fic rules on civil aircraft noise emissions and to ban civil aircraft
which exceed specified 1imits from landing or taking off.

2.2 Annex 16 Adoption: In May 1972, by a decree of the Director

of Aeuonautical Inspection, the Netherlands adopted the original An-
nex 16 Ch. 2 dealing with future designed aircraft. Following ICAO's
Amendments 1 and 2 to the noise standards in the Annex, the Director,
by decree, made the standards applicable to all civil jet aircraft
to be entered on the Netherlands register beginning April 1, 1974.

By another decree in late 1977, the noise requirements were
amended to adopt Annex 16 "Noise Stanjards for Newly Designed Jet
Aeroplanes and For Derived Versions of Existing Aeroplanes,” as pro-
posed by CAN 5.23/ It will be recalled that tiese lower limits were
required for aircraft for which certification was requcstez en or
after Oct. 6, 1977. Although much publicity was made of these lower
limits required, in fact, since future production of current models
was not included, the real noise benefits (assuming the normal de-

sign, certification and production time required for new aircraft)

-—QZ/See charts 8, 9, and 10 in Chapter 3.
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would not be felt until some years in the future. Exceptions at the
discretion of the Director of Aeronautical Inspection could further

delay the benefits. For example, exemptions could be authorized (1)
for temporarily leased planes, (2) for replacing a plane lost due to
an accident, or (3) on a finding that an equivalent noise certified

plane did not exist.

Since the results of the Dutch investigations concerning the
desirability of retrofit were congruent with those made by ECAC,
namely, that retrofitting with SAM would be of very limited benefit,
the Dutch felt no need for a phase-out date for non-certified aircraft.
Accordingly, nothing like the 91-136 phase-out rule in the U.S. has
been proposed. Recently the feeling has been expressed that the
rapidly rising cost of fuel will drive out the noisy aircraft at
least as fast as would a rule. However, if that does not happen, the
Dutch favor the suggestion of ECAC and the EEC for a date of 1988.

The advanced date, they argue, will give the airlines ample opportunity

and incentive to purchase new quieter Chapter 3 (Stage 3) aircrart.

3. Curfews

A curfew was introduced at Schiphol in 1972 and has continued
with some changes ever since. At present there is a partial curfew
for inbound traffic in which all runways except 06 and ?4 are closed
from 2330 to 0600 local time. Thus, three of the four major runways
are closed. Special provisions are made for accepting noise certifi-

cated airplanes. Additionally, there are limitations on rumnways used

-3
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for departures depending upon whether the aircraft is noise certified
or not and upon how many engines the aircraft has. Partly as a re-
sult of these limitations the incidence of night movements within

the curfew time is low, averaging about 30 per night. Chart 3,

page 176, indicates the location of housing giving rise to those rules,
Pilots operating in and out of Schiphol must consult some 20 different

. ) 1/ . .
SID's and STAR‘s-iL?to determine their proper course of action,

4. Operational Rules

As early as 1967 "social complaints" concerning aircraft noise
around Schiphol led to the establishment of a Noise Office by the
government whose function was to develop ncise mitigating procedures.
Its initial effort was to increase the glide slope 2ngle to 3 degrees
(from 2 1/2) and raise the glide slope intercept to 2,000 feet. In
1973 the elimination of night training flights between 10 pm and 7 am
and their total elimination on "Christian Holidays" began. Also in
this year, possibly the peak of violent demonstrations against air-
craft noise took place when cars were set afire and approach lights
destroyed. However, this is not to say that noise complaints decreased
at that time. Quite the reverse is true.

Noise abatement take-off procedures in the form of power, flap,
and airspeed control were issued with the objective of reducing noise

—§§/Standard Instrument Departure (SID) and Standard Instrument
Arrival (STAR)
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CHART 14
NOISE ABATEMENT PROCENURES

AMSTERDAM, NETHERLANDS
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(particularly on the DC-9) to 105dB. Later, power cut-backs were
ordered, the effect of which was to reduce emissions by 4d8 which de-
creased noise at the point of initial cut-back but spread its effect
over a greater distance because of the reduced rate of climb. When
the citizens complained about the turns being made over Amsterdam,
minimum noise routes were introduced as prescribed in a series of
SIDs and STARs.

Further restrictions on the freedom of operation were instituted
in 1971 with two actions. One, a general prohibition was placed on
the ground running of engines between 2300 hours and 0700 with some
exemptions allowed during the first and last hour of the period.
Second, a preferential runway system was instituted favoring runway
06 for landing and OIL for take-off. Chart 3, page 176, shows these
flight paths to be over the least congested areas. As was pointed
out in section 4 of this chapter, in 1972 a further constraining
step was taken with the introduction of a curfew (sometimes calied

the "half curfew") which closed all but one runway, namely 06-24.
Over the succeeding vears there has been a proliferation of
noise routes and procedures with the result that a pilot using the
airport is confronted with 20 STAR and SID charts plus the usual
complement of instrument approach charts, airport layout charts,
special noise pages and an area navigation chart. Some charts, such
as the ones on Chart 14, depict the location of the noise monitor-

ing microphones thus giving the pilot a hint on whether to "slide
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right,” "slide left" or where to "play with the throttles" to mini-
mize the recorded sound. A recent Amsterdam noise abatement list

of rules is reproduced on Table 11.

5. Noise Monitoring

As noted above, Amsterdam has installed a noise monitoring sys-
tem consisting of four fixed and one mobile microphone. A 24-hour
complaint center for aircraft noise is also maintained so that the
public may feel complaints can and will be investigated promptly.
According to the Director of the Office of Noise Affairs, while the
purpose of the monitoring system is to gather facts for planning
purposes and to have a means of evaluating couplaints, the system has
been used indirectly by others for disciplinary purposes. It is re-
ported that some countries when advised that their pilots have ex-
ceeded noise 1imits have forbidden the offending pilots from flying
into Amsterdam for a period of time. As will be recalled, this same
type of penalty wa: reported by the Frankfurt noise authorities.

The Amsterdam system, because of budgetary restrictions, is not
as sophisticated as that of Zurich or Frankfurt. For example,
Table 12, "Noise Monitoring Report Schiphol," lists the monitoring
point, the type of aircraft (arranged in alphabetical order), the
name of the airline, the number of flights measured, the noise level
in various dB brackets, the mean value of the noise and the excesses
above a certain level. The table displayed is one page of the 34-

page report covering all the monitoring or "measuring points". Noise
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TABLE 11
= nser 1 (10-4)

Nuise Abotomont Procedure AMSTERDAM, N ETHERlANDS
SCHIPHOL
SUMMERLT - = GMT (2).
WINTERLY —%Glﬂm.
: The following procedures are designed to avoid excessive aitcraft noise in the areas od-

jacent to the airport and in the areas overtlown dur.'!g take-olf and landing. Noise levels
are monitored in the built-u 'rnnen concerned. For take-clf g provisional guiding limit has
been established at 112 PNdB. The Standard Instrument Departure routes as shown on
Amsterdam SID charts avoid lcrgo bullt-np areas as much as possible and are considered
to be mini noise rout 1 SIDa for nighttime opergtions of non noise-certified
jot aircraft are in sffect as shown on Amaterdam SIDs.

PREFERENTIAL RUN\VAY SYSTEM
The order of preference in which the magin runways are to be used:
LANDING: 1)06 2)1SR 227 4)0IR
TAKE-OFF: 1)2¢ 2)18L 3)0I1L 408
This yields the following combinations of active runways in order of preference. londing
mnway iisted firet:
D024 0B/0IL 3)08/09 4)19R/21 5) ISR/ISL €)27/24 NOIROIL
NOTE: The combination 08/24 will only be used from 2200-0700 LT. Delays in depertures re-
sulting from this combination gre accepted within certain limits.
Wind criteria for runway selection:
A Wind velocity - not exceeding 5 KT, system as above.
‘Dry nmn;cyd:d);ﬂm changed with tailwind of more than 5 KT and crosswind of 15 KT
sts inleu
C. Wet m:;cy system changcd with crosswind of 10 KT (gusts included). no tgilwind

In addmon to wind criteria. such factors as navigation aids, closed runways. tratfic coa-
ditions ond prevaiiing weather will also be considered in selecting runway pair

The runways 05/21 and 14/32 may be available for take-off and landing it wind dlueﬁu
gnd/or velocity so require for ceriain types of gircrait. They may also be assigned for li
aireraft. Runway 05/23 may c.nly be used b‘ aircraft with a weight of less than 30.000
AUW. Runway 14 may only be used from S|

Deviati {rom the pref tigl runway synom in order to obtain a shorter taxiroute. de-
parture or uprtocch pattern are not permitted, However. il a piiot decides that o diflerent
runway should be used for safety reasons, ATC will assign that runway (air traffic and
other conditions permitting).

ARRIVALS
No instrument or visual approach shall be made at an angle less !hcn the ILS glide-path
orh-tbcnr ni noILS is available. Aircraft ting a visual app h shall in P
h atan altitude of at least 1000 MSL uniess flying over rpukmd areas can be
cvoidod After landing. reverse thrust above idle powaer setting shall not be used from 2200
0600 LT on runways 01R, 19R and 27, safety permitting.

DEPARTURES
Procedutes for jet aircraft take-off ond initial climb cre gs fellows:
;l"ch-ou to 1500' QNH with normal take-off powet. a speed of V; + 10(+) and appropriate

ap setting.

Frem 1500° QNH to 3000' QNH with power reduced to climb thrust. a speed of V; + 10(+)
m&u!ummzptwnonl flap setting.
At 3000° QNH retract flaps on schedule. maintain normal en-route climb.
’“".::bw QNH and FL 100 moximum climb speed is 250 KT IAS. unless otherwise in-
struct
NOTE: The formula V: + 10{+) recognizes that under certain conditions in which the pitch.
ongle may be the limiting factor, acceleration sbove V; + 10 will be allowed. The formula
is also intended to cover specific aircraft characteristics.

NIGHT RESTRICTIONS
Jot sircraft without noise certification must use
a) for landing runwaoy 06 only between 2330-0600 LT.
b} for take-off runway 24 only between 2330-0700 LT.
Runway OlL may be used during the above mentioned peri_4 when the d.pcmnq wircreft -
has less than four engines and if the use of runway 24 is impossible due to safety reascns.
Deviations from any of the noise cbatement procedures will only be granted lor saisty
regsons.

CHANGES: Night restrictions. = P T | et Ty~ e
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values at this number 1 point (located at the town of Zwanenburg -
see Chart 3 and 14) are higher than at any of the other four micro-
phones. The Russian Antonov 12, the BAC 111, and the Boeing 707 stand
out as the greatest noise-makers. For its size, the BAC 111 is parti-
cularly noisy.

Unlike the Swiss and German reports, the Dutch do not specifi-
cally identify the time, trip and flight number nor separate the
"good guys" (the compliant operators) and the "bad guys" (the non-
compliant). Absent this delineation, the Dutch system is not as re-
vealing as it might be. However, the system has political appeal be-
cause it gives the appearance of a system of control rather than one

with 1imited information.

6. Noise Related Landinqg Charges

The Netherlands is one of the three countries in Europe most
actively interested in a rational workable noise related landing
charge. The other two are France and Switzerland. The Chief of
the Office of Noise Affairs at Schiphol has worked closely with the
French and plans soon to present a more sophisticated proposal to
his government. Although a great deal of work has been expended, no

charges are yet in place. The most recent plan involves establishing

a standard noise level for each airplane and then developing a deviation

from average levels at flyover, approach, and side line sites. The
weight of the aircraft and the noise differences of the individual

aircraft types are important elements.
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As of October 1979 the formula being considered for a noise

charge labelled C at Schiphol was 34

C=cX10 ZEPNd - 270
30

where EPNdB = the sum of the certificated noise levels at
the three certification poin.s, according
to FAR 36, incl. Amendment 7 35/
and 270 1is a constant to be subtracted. This value is
only introduced, to have a value for:
¢ is, a monetary value in guilders (as a first
estimate, it could be: ¢ = 8 Dutch guilders).
Admittedly the plan is not without its technical and practical
difficulties. First, as indicated, because of lack of other data it
is necessary to use FAR 36 data even though technically the country
subscribes to and has adopted Annex 16. Additionally, the data in
circular AC-36-2A are only estimates. To overcome this divficulty
the DC-8, B-707 and VC-10 will have to be given the benefit of the

doubt by a certain number of decibels. Third, because there are some

—EQ/For information on noise-related landing charges, both in the
Netherlands and in France, the author is indebted to A.A. Maurits,
Chief of the Office of Noise Affairs at Schiphol.

—§§/A1though in the Netherlands ICAO Annex 16 applies, the FAR 36
values are used, because the majority of data available are
published in the FAA Advisory Circulars AC-36-2A of 2/6/78
(Estimated levels) and AC-36-1B of 12/5/77 (certificated levels).
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18 different noise levels for the B-727 it may be necessary to group
such afrcraft in 10EPNdB bands for sum. Fourth, the sizes, weights
and noise of the various models do not necessarily correlate with the
formula so that a relatively quieter plane may fall just over the

1ine into a higher bracket than a smaller plane with undesirable noise
characteristics, 1.e., a DC-1" paying more than a B-707.

For political reasons it seems that there is little 1ikelihood
of the abandonment of the KBsten unit with its progressively high
penalties for nighttime operations (as high as an effective penalty
of 20 d8(A)). Thus the formula, 1f adopted, would severely penalize
the noisy aircraft. The opinion was expressed by the airport author-
ities that noise-related landing charges whose objective was to provide
incentive for carriers to purchase quieter equipment would never suc-
ceed because of the economic burden they would impose. On the other
hand, they felt a plan with more modest noise charges for the reim-
bursement of insulation costs, the acquisition of land, or for the

purchase of easements might well be easier to enact.

7. Land-Use Planning

Previous sections of this chapter dealt with noise constraints
placed on emissions from the aircraft itself for certification on the
Netherlands' register, and with constraints on the operation of the

plane (curfews, airport and in-flight restrictions and noise monitor-

ing). A1l of these constraints were aimed at the manufacturers, own-

ers and operators of the planes. Although it was clear, or should
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have been clear, that a portion of the responsibility for noise com-
plaints rests with the public (the government) if it fails to prevent
people from moving toward an airport and thus encroaching on an area
which if not noisy at the time of construction of the airport will
surely be so as operations increase, nevertheless,until 1978 there
has been a lack of overall planning and cooperation betweer. the var-
fous levels of government.

Land-use planning involving reserving sufficient area around an
ajrport and then zoning it for uses compatible with airport noise has
been attractive for years, but its implementation, often because of
conflicting interests in different layers of government, has been very
slow. The Netherlands' story is no different. In the case of Amster-
dam 2 housing and land shortage with atteadan; profits for owners of
property inhibited the passage of legislation which would take some
land from residential purposes for uses more compatible with aircraft
noise. Thus, some provinces have been ahead of the city in planning.
As previously noted in connection with the planning for Schiphol, in
1961 a Noise Advisory Committee was appointed to suggest solutions
for the aircraft noise problem generated by the new transport jets.
With the speed of a glacier the committee, six years later, recom-
mended that the Aviation Act be amended to provide land use planning,
Another seven years elapsed until, in 1974, actual proposals were
introduced into Parliament. In the meantime two communities have

been built near Schiphol. Finally, after four more years, in late



-187-

1978, an amendment to the Aviation Act providing shared responsibility

for mandatory land use planning among various levels and departments

of government passed both houses of Parliament.

While no English text is available,officials in the Ministry of

Transport and Public Works provided the following information:

1.

The law makes airport land designation a part of total
urban planning, thereby making a statutory connection
between national and urban planning,

Two noise zones must be established. The noise leve.s
permitted will be in terms of the Dutch Kosten unit and
will probably be in the order of 40 and 60 when converted
to the more famiiiar NNI.

In the loudest (above 60 NNI) zone no housing will be
permitted and existing housing, estimated at 10u homes,
is planned to be demolished and an alternate home pro-
vided. However, the homeowner must agree. What hap-
pens if he does not is not clear. Must he live in it or
can he sell it? Presumably he would not be entitled to
insulatior payments.

In the lesser noise zone (40-60 NNI) existing buildings
must be modified with insulation which is estimated to

be 10 percent of the cost of the house. Since the in-
sulation requirements (like the U.K. but unlike western
Germany) include a ventilating system, the cost can be
quite expensive. The airport authorities would pay a
part or all of the cost of this modification. Financing
is expected to be by some sort of tax on those responsible
for the noise. The proposals for noise-related landing
charges attempt to address this point. As many as 10,000
buildings could be involved.

Finally, some figure (probably below 40 NNI) would be
set as the limit for constructing houses, schools and
hospitals where "thinking work has to be done."”

While in the past there have been few suits for loss in

value due to noise, and these were unsuccessful, it has

been suggested that under the new law or an extension of
it the situation might change.
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Indicating some growth of power on the part of non-aviation
departments, the amendment provides that proposals for noise zones
come from the Minister of Transport and Public Works, or the Minister
of Defense (military airports) and the Minister of Housing and Urban
Planning. However, the foregoing must be in consultation with the
Minister of Public Health and Environmental Hygiene and with various
local authorities. Finally, it is the Health Minister who for each
airport sets the limit which shall not be exceeded outside of the
noise zone. By statute each airport will establish an advisory com-
mittee composed of all parties concerned, i.e., the government, local
authorities, people living near the airport, the airport authority
and airport users.

The foregoing shows that to obtain passage in Parliament a large
number of competing interests had to obtain "a piece of the action,"
and, accordincly, the fruits of the legislation will be a long time
in ripening. It is expected that in 1980 a kind of Environmental
Impact Statement (EIS) which will include some intermediate noise
contours will be issued for each airport. Also, discussions will be-
gin with the Minister of Public Health and Environmental Hygiene
about the limiting noise exposure value for the outer boundary. With
so many diverse groups ard special interest groups involved, there
will be many problems. Also, the length of time necessary to con-
demn homes and decide compensation will be so long that some in the
Civil Aviation Department think that for some time to come effective-

ness of the new law will be primarily in promoting tne insulation of
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homes.

To conclude, the mandatory land-use planning law related to air-
craft noise annoyance at airports is almost one cycle behind schedule.
While the concept was first suggested in 1960 when Schiphol was being
planned, it was almost twenty years until it became law. By that
time studies were being made concerning the need for a second air-

port at Amsterdam.

8. Summary Comment

The story in the Netherlands of noise annoyance and the devel-
opment of legislative and administrative ~ttempts to deal with the
;onflicting interests of national pride, commerce and the public
interest in maintaining reasonably quiet living areas on balance is
not significantly different from that in other countries. Complaints
of airport neighbors grew faster than the progress of technology in
reducing noise at the source, so that the progressive adoption of the
various amendments to Annex 16 did not satisfy these neighbors. As
a result, a number of operational rules limiting the power to be used
(noise abatement climbs) designating the manner of aircraft operation
(noise abatement departures and arrivals in the form of SID's and
STAR's), and, indeed, prohibiting some operations completely (curfews
on flights and ground run-ups) were instituted. Finally, to prevent
the citizens themselves from contributing to the problem by moving

into potential or actual high noise areas, a land-use planning amend-

ment was added to the Aviation Act.
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The outlook for noise abatement in the Netherlands is beginning
to turn from dark to "light at the end of the tunnel." By its terms,
Annex 16 and its various amendments deals primarily with rules for
future designed aircraft so that because of the normal design, pro-
duction and introduction time lag, the result would not really be
felt for five to ten years. Similar time lags or longer are appli-
cable to new airport design and construction, as well as for land-
use planning in the airport enviions.

Some fragmentary bits of information are available which sug-
gest that the peak of noise complaints may already have been reached.
For example, a study by the Netherlands Civil Aviation Department
showed that in 1970 there were 105,000 aircraft movements a day of
which none were by noise certificated atrcraft. By 1976 movements had
increased to 132,300 of which 26 percent were by noise certificated
aircraft. Since, as we have seen, aircraft proclaimed as "noise cer-
tificated" can be perceived by persons on the ground to be more noisy
than non-certificated aircraft, a more relevant measure of the noise
exposure may be the change in the size of a given level noise ex-
posure area. The Civil Aviation Department comparison indicated that
from a figure of 135 sq. km. in 1970, the Kosten index for the noisy
Ke 40 area was, in 1976, reduced to 106, a reduction of 22 percent.

Dutch authorities estimate that noise levels around Schiphol have
now reached a maximum and should remain almost unchanged until 1985

when a noticeable improvement of about 5dB could take place as fleet
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renewal programs start bringing in a number of the quieter Chapter 3
aircraft. The airport authorities were particularly pleased when
KLM purchased the A-300 and expressed the hnpe that opportunities
would soon develop fur carriers to purchase high bypass, fuel-ef-
ficient aircraft of the narrow-body type. The 6ut1ook has improved
enough that plans to restrict Schiphol further for noise reasons and
to establish a second Amsterdam airport have been replaced by plans
for increasing the capacity of Schiphol. For example, by modifying
the heading of runway 19-R by 14 degrees a noise-sensitive area can
be avuided. Additionally, such change may saticfy airport capacity
needs to about the year 2,000.

Although the advent of Chapter 3 airplanes and the implementation
of the Land-Use Planning Amendment presents an improving picture for
noise by jet transport, noise by other aircraft is becoming a problem.
Noise from general aviation is growing and the rise in helicopter
complaints has resulted in the formulation of rules for the latter
aircraft. Notwithstanding the generally improving picture, the
government personnel consensus is that the curfew rules not only will
stay but very likely will become more severe at Schiphol and elsewhere
in Europe, as the growing interest in quality of life made itself felt.
Finally, if one projects a continuation of the rapid escalation of
fuel prices and assumes their reflection in a much higher fare struc-
ture, the noise problem may be moderated by a decrease in the demand for

travel. However, if we believe those who project a continued increase

AR §
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in international traffic of about 8 percent per year, then we can side
with the Deputy Managing Director of Schiphol who late in 1979 said:
"Further reduction of (limits in) noise certification criteria as

well as cut-off dates for the production and operation of first
generation noise certificated aircraft are still required to counter-

act the effect of further growth in air traffic during the nineties?gﬁ/

—§§/Letter from Douwes Dekker, Deputy Managing Director, Schipho!
Airport.
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APPENDIX A

Summary of People Interviewed on European Noise Requlation

LONDON, U.K.

Theodore Childz, Operations Manager, British Airports Authority
R.H. Chowns, Assistant Manager Operations Engineer, British Airways
Nelson V.F. Court, Manager-Resource Planning, British Airways
Miss J.V.S. Danks, Noise Policy Manager, British Airports Authority
Iver Davies, CAA
John Fennel, British Delegate to Working Group D
Trevor Ingnam, Deputy Director, Directorate of Operations Research
and Analysis, CAA
John B. Knight, Principal Engineer (Noise), British Airways
Roge; Maynard, Assistant Secretary, Air Division, Department of In-
ustry
R.K.TPaskins, Civil Air Policy Division, Branch 5, Department of
rade
Norman J. Payne, Chairman, British Airports Authority (interviewsin
Singapore and New York)
John Purdie, Producer, Aviation Documentary, BBC
M.J.T. Smith, Head, Aeronoise Engineering, Rolls-Royce, Ltd.

PARIS, FRANCE

Jacque Balazard, former coordinator of noise matters for Ministry of
Civil Aviation, now with Aerospatiale

M. Chaussonnet, SNIAS

Vital Ferry, Department of Environment

Claude Girard, TWA Staff Vice President, Europe

Michele Lagorce, French Ministry of Civil Aviation

Bernard Lathiére, President and CEQ, Airbus Industries

Roger Lorin, Assistant Director, Department of Analysis and Equipment,
Paris Airport Authority

Jacque Melene, Air France, Chief of International Organizations, also
head of AEA

J. 0'Connor, Civil Air Attache, U.S. Embassy

Mark Pianko, with ONERO (comparable to NASA)

Roger Pierre, FAA Representative, U.S. Embassy

Jean-Paul Roche, Director, Paris Airport Authority

Louis Ropars, Deputy Secretary of European Civil Aviation Conference

TOULOUSE, FRANCE

J. Chaussonnet, Itell, Acoustic Department, SNIAS

Andre Fort, Manager, Qperations Engineering, Airbus Industrie Flight
Directorate

George A. Warde, President, Airbus Industrie, U.S.
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GENEVA, SWITZERLAND

Peter Cunningham, IATA

Raffaele Gerardo, Manager, Geneva Airport Station for TWA
J.P. Jobin, Technical Operations Director, Geneva Airport
Alexander Strahl, Airport Association Coordination Council

ZURICH SWITZERLAND

Dr. Max Berchtold, Member Swissair Board and Professor of Mechanical
Engineering, Swiss Federal Insitutue of Technology

Neli Degele, Deputy for Director (Eric Schurter) of Zurich Airport
Authority, Noise Abatement Department

Peter Gyse’, Corporate Planner, Swissair

Peter Hablutzel, Division Manager, Engineering Studies, Swissair

walter Nussbaumer, Chief Engineer for Noise Abatement on Ground,
Swissair

Dr. Bernhard Staehelin, Deputy Secretary General, Swissair

Herbert Zwahlen, Aircraft Production Engineering, Swissair

FRANKFURT, GERMANY

Alfred Berger, Managing Director of Frankfurt Noise Commission
{Ministry)

Karl Ernst Hierl, Deputy Director A & E Research, Ministry of Trans-
port (interviewed in Montreal)

Werner Huxhorn, Head of Department of Environment and Community,
Frankfurt Airport (Noise Monitoring)

W.G.B. Jurzig, General Manager, Route Operations and Navigation,
Lufthansa

Dr. Karwath, recently held Jurzig's position on noise, now part time
and a professor

Dr. Ludwig, Mr. Berger's superior in Wiesbaden

Mr. Monch, assistant to Alfred Reichenbacher and W.G.B. Jurzig

Alfred Reichenbacher, Manager-Performance Engineering, Lufthansa

STOCKHOLM, SWEDEN

Uif Abramson, Manager, Aircraft Analysis, SAS

Ernst Ahlstrom, Aircraft Analysis Engineer, SAS

Gunnar Akvit, Swedish Board of Civil Aviation

Stig Anderson, SAS Dispatch

C. Hagstrom, ATC Supervisor, Arlanda Airport

Birger Holmer, Vice President, Aircraft Research Development, SAS
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COPENHAGEN, DENMARK

K. Christiansen, Engineer, Directorate of Civil Aviation

H. Dahl, Head of Government Directorate of Civil Aviation

Bror Hulthen, Civil Aviation Directorate

Eric Nelson, Head of Noise Monitoring

Captain Niels Voetmann, President, Danish Airline Pilots Association

AMSTERDAM, NETHERLANDS

H.H. Blaauwgeers, R & D Department, Schiphol Airport Authority

F.E. Douwes Dekker, Deputy Managing Director, Schiphel Airport
Authority

A.A. Maurits, Head, Noise Monitoring Department, Schiphol Airport,
Amsterdam, Netherlands

KINGSTON, JAMAICA

Armin Baltensweiler, President, SWISSAIR

V.K.H. Eggers, Director of Civil Aviation, Denmark

Dr. Werner Guildimann, Director, Swiss Federal Air Office

Frederick Sorensen, Head of Division, European Economic Community

Dr. Henrik Winberg, Director General, Swedish Board of Civil Aviation

MONTREAL, CANADA

ICAD:

Herman Gursahaney, Technical Officer, Operations Airworthiness Section
Roderick Heitmeyer, Chief, Economic Section

Keith Shaver, Chief of Operations/Airworthiness

Ken Wilde, Chief AGA Section

IATA:

Guy Goodman, Director of Engineering and Environment
R.R. Shaw, Assistant Director - Technical

UNITED STATES

R.E. Bates, V.P. Advanced Programs, McDonnell Douglas

Vaughn L% Blumenthal, Director Noise and Emission Abatement Programs,
Boeing

James T. Burton, Director, Market Development, McDonnell Douglas

R.H. Hopps, V.P. & General Manager, Engineering, Lockheed-California

A.L. McPike, Director of Industry and Association Activities,
McDonnell Douglas

Noel A. Peart, Community Noise Technology, Boeing

Richard Russell, Noise and Emmission Abatement Programs, Boeing

John E. Steiner, Vice President, Boeing
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AGA 2-23-2 LONDON/Heathrow U.K. “Alr Pilot" and “G.A.F.G.”

icueas asd ka: (contiaved):
2] Lom! Bylas eoots Tt (N Melicoprer Alighting Areas ;=

() Dotk alighting areas are mached wich the convestional "H",

f ™M vring Area is divided into blocks as shown ia the ;
o P--‘n.-‘-n::'pnn'AGA i;u—: ::;-o:' Indr:ater Boad - Thers is 80 Lgbung in eider area,
: be bound [ . beanag (wo groups s . .
:‘:;:u:‘ :u v :,:;7. ':’“;w" '"‘,,:.“:;' |: ‘M."Nl (i) Doth aligbting areas sre at all times swdject to PPR,
i Sy et o TS a7 RIS 81, Gii) The Nerthern alighting area is 10 be wsed only for the settin
ahead. The Central fermunal Area Outer Tariway blocks are B sdlayasd p-chn: . :l Ao o Rt iy Lo ing

{sdated By 3n “O" aller the numbers, o8 3 biue Wackimou:dk pariing. Pilow must remaia with tbew aweraft aad f waiting

aad e loser Tasiway blocks by aa “!™ afier tbe gurmoen on a
ume i1 expected to be more than JO miautes, t1de aligdurg mes
red background. The oumbers oa Wbese boards stoukd be used .~ X 94 (50ut s -

whes reporuag posiloas.
Gv) Approach and initial take-off paihs for Norbern alghling area

Gii) Aircralt parking stands, for use in peak periods, are provided #re 10 be paraliel 10 Ruaways 28R/I10L.
at Block 77 oa the Inner Tauway st the NE cad of Block 61(1}
asd e SW ¢od of Diock 6X0). l &) Prefevential Runway System
A tign installed in the gram area adjacent to the taxiway which () Ta weatber condiuioas whea the wil wind composent is no
ludlﬂulo this parking E’lfl from Block 72(1) will adwvse cauuon greater 1Ban 5 kaou on the maun Ruaways 23R aad 230 1tue
und dirsct tanying aircraft clzar of parked aircraft The nga ruswayy will normally be used ia prefervace 10 Ruaways ICR
will be covered whbea (3¢ slands ars DOt 10 use. and 100, provided we runway(s) surfase u dry.
Gi) Whean the ciated cromawind o8 Bese maia ruawy:
(i*) The Maoreuning Area is squipped with e following forms of exceeds 12 kaots, Ruaway 05/2) will sermdily be reade svadas
Auway fwdisce:— I If there is & leaser 4 » 8 8 it
s) “White paisted tatiway ceatrelines and holding positioe ste G Pilou who ask for permission e usa the rusway iato wiad
= lises o-’tu-nn. wcluding some applcable to Category :f when, in accordance with thee procedures, Runways 28R or
sad 1U operauoas 28L are in use, sbould usderstand Wat Leir amval or
departure may be delayed.

(O, Greea tasiway cestreline Lights and red s10p ban.

) ;i.l:u:ﬁc -u;:td ;h;'l he nlni; pomhﬁo o(l:o .uhrﬂdcn al
(D This system is for use duriag bours of darkaess or by day Sewiialisng So.ik Hansw te enuiy 1) ot Landas (Hudsee)
S rport aad fuaway 26 at Norbolt, bave 08 occasioe coused
whea viublity u leus thaa 2 ks, confusion. The | “LH" and 38 arrow poiaung to Runway 2)

cd on the gasboider at Scutcsl on ity

(1) A bar of red lights across a taziway or ruaway wed asa noribwast nde. The letiers on the pornbeast ude of the South
tasuway wnducates (Dat Lhe route is obstructed of w Dot Harrow gasbolder are “NO™ wilh sa arrow pownung to Ruawsy 26
avauabis. Aircralt must stop at 1he bar aad oot procsed ot Norboit, Letiers and arvows are 10 wiiie 30d 30 leet Digh,
beyood it until the lights 3.8 extngushed of walill pers
113100 L0 proceed bas beea pven by ATC

() Pilous are waroed, whea landing on Ruaway 2IR (o swrong soutderly
.'mn_i werterly -udl.Jof‘uu bility of bwidwg-wduced

(c) Durisg daylight when the green/red taziway light system is s
aot n-\vchcd‘o‘n. there are pauns of alternately Aasbucg ground W a0d large eTocra.
mounted red lighu at cach mde of the tassways where Lhey
eossest wilh & ruaway, ) Neotice under Section 29(1) of the Cloll Aviation Act 1971
. Whereas:—
(v) Procedures—Withia the Movement Area, pilots will be cleared to .
proceed 1o aad from Lbe sircralt stands under geceral duection (1) By vistue of the Civil Avistioa (Deugaauoe of Aerodromes)
from GMC, and tbey are remunded of tbe extreme UMporiaace Orcer 197112) Heathrow Arpoci—Loadon is & ¢rsivnated
of s careful ) at all tunes, ATC wstrucuons serocrome for Wie purposes of section 29 of e Civil Aviatios
will pormally the inual ing, ¢.8. Act 1971(b);
Deperture: *G-ADCD (Stand NIF) cleared to taxi east via tbe . .
outer nog tassway for departwe Ruoway 23L follow tbe a :’;.S::?rxl’:'::'::;ml“:l‘l lf::t;m’zm:.?: i"‘;"""
veio, mitigating tSe efet of, poise and Vdrauos connecied with the
Avvival: (Runway 28L) “G-ADCD proceed South of the Tower l:“km".ﬂoﬂ or, & :bc case may be, lasding of sireralt at }Heaibrow

via the inacr nng isuway for Stand 029, give wiy 10 the
Tridest on your left”,

Now, therefore, 1he Secreta.y of State, ls exercise of de powery
conflerred on him by sec’ 0a 29(1) and (11) of the Cinil Aviation
Act 1971 aod of all other powers enabling bure 18 Lat beball, by

(vi) AU sircraflt making requests for tatyiog or towing clearance nn . ey 4
1be Ground Moviment Conuol frequency (121 9 MNH2) are thie “““ll in the » by e Civil Avisuos
tequired 10 3tate 10 the tmual call, the locauoa of Lhe aircrafl. olloo'f:-l) €gulations 1971(c), 3s amended (d), beredy provides as

(ni) Sequencing of aircraft ground movements for 1akeof in low 1. This ootce may be cited as 1he Heathrow Alrport—Loodos
vidility. Whea the RVR i3 below <00 metres nilows are not L0 oie Adatement Requireanenu) Nouce 1977 a0d sball come
request start-up clesrance uoul the reported RVR s equal 10 or to operauon oa 19 May, 1977,

SFeater than the appropriate value ia (e following table:=—
2 The Heathrow Airpori—Londoa (Noss Abatement Requiremests)
Notice (No. 2) 1975 13 bereby revobed

ARCRAPT TAKL-OPP MIMIMUM RVR TOR START-UP
MEMMA CLEARANCE 3. It sball Se (be duty ef every person whe s the operater of ap
sucr vt which 13 10 take off o land st Heathio » AUport—
330 metres RYR 300 meues VR Lonc wa 10 « reure tDat, afier the awrerat takes oF or, &3 (e case
Joo . - 28 e o may ta. before it 1ands al tbe serodrome 1he requiremects
30 . s 2 72 o specified 1o parsgraph | of (2is netus s compled Wik
00 o 150 v
150, " 1350 " 4. The requiremeny referred 10 ia parspraph ) of (his notice are
100 » 1 " " follows .—

(1) Thesa requirzemens may st any time be departed from 1o e
It u emphasised (hat th m Il anply ond hen the STsauneCaTY o7 aveidug i Swdasgel "I’" o

vive 3t these measwres will anply y whe 'Y wallic cosuol va
Tepuried VI below 400 nicues and the co-operation of all P1iag with 1he wsirucuans of a8 we o v
PiOL i S0ugLt N Mmuwlainnng WDs salety levzl 10 low muuma
operauons. (3) ST IOTI/1607 (D) I97) €73 (c) S.1, 197071686 (1971 110, p. 461 1)
(@) S 1. 197628

OR'C'NBY. F/LE |

OF P.
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AGA 2.23

|“‘l‘lllh. ictions and e (

specified in the Arst columa of the table in accordance
with Le ATC ¢l 0 Aed of overs. ing and
apply in both LMC aad VMC.
TakewJ ATC
Rusway  Clesrance Procedwre
IR Via Woodley  CTmb straight ahesd to Intercept LON VOR
R26) until LON DME 7 then turn rizht oote
QDM 275 te WOD NDB (LON DME 16).
Via Chiltemm/  Climb straight ahzad 1o istercept CUR VOR
Clacwe Ri28, At LON DME 6 turn right oato QDM
060 10 CHT NDa.
Via Bumham/ Climb straight abezd te "stercept BUR VOR
Bovingdoa R4 at LON DME 1 ,um nght to follow BUR
VOR RJ60 to intgreept R2I2 10 BNN YOR.
Via Feiroaks  Turn left to intereept LON VOR R245 vetit
Duasfold LON DME $ then tum left oato QDM 160 10
DUN NDB (LON DME 22).
Via Egsom At 10L ILS MM turn left 0ato QDM 145 te
EPM NDB.
23" Via Woodley  Climb straight zhead to intercept LON VCR
R26) unul LON DME 7 thea tura rigdt onto
QDM 275 to \YOD NDB (LON DME 16).
Via Chiltera] At 10T ILS MM turn right to intercept DUR
Clacioa YOR R124. At LON DME 6 turn 1ight ocio
QDM 060 10 CIIT NDB.
Via Durnham At IOR ILS MM turn right to intercept BUTL .
Dovingdos  VOR RI24, at LON OME 7 turn right to lollow
BUR VOR RJ&Jto intercept R23210 BENN VOR.
Vis Faircaks] Climb straight abead to intercept | ON VOR
Duaslold R24$ unul LON DME S then turn lart eate
QDM 160 to DUN NDB (LON DME 22).
piom  AtLLON VOR R2IB/DME 2 turs ket oato
L QDM 14310 EPM NDD, T
IOR  Via Woodley At 28L ILS MM (LON VOR P34/ DME 2)
turn right onto QDM 237 10 WOD NDY
(LON DME |16,
Via Duasfold  Turn right to intercept LON VOR P )0 waidl
LON DME 3 then turn reb: 1o iz, cent
OCK VOt K047 AL OCK DML *urn leflt 1o
Intercept LON YOR R179 1o DUN D0 (LON
DME 22).
Via Mugburmt  Tumn cieh 1o intercept LON VOR U130 unuil

¢ 1

(1) Ao sircralt using the airport shall maintain as high ae sltitude
a8 pracuicable. Ao awernit vsiog the ILS in IMC or VMC shail
0ot decend below 2000 Mt (Hesthrow QNM) berore intercepts
ing the ghwde path, oor therealter y below it. An nircrait
approsching without assisiance froar LS or radarshall follow
& descent paih which will not result in its being at any time
lower thaa the approach path which would be (0llowed by sa
aireralt uswng the ILS ghde pat.

: 4

(3) The mi soin '1. shall apply to all aireralt,
encept propeller dnven awtrait wkose matimum total weight
Authorised dows not eaceed 3,700 kh ‘l:k ¢ off from the runways
ollowing

LON LE 3 S inen ture right 10 1etcreept
K732 w MID YOR

Via Deiling *AtLON VOR R1J6/DME 2 (28L ILS MM
wen tighoon Mda 125°03, At LOND 2 4
turn left orte IC¥0 10 DET VOR,

Via Kilbwra At 281 ILS %IM (LON VOR RIJ$/DME )
turn lelt 1o traex 033 10 interzzot LON VOR
RO73 to KILBURN INTERSECTION.

104 Via Wood'ey A;ls.‘l \r0|l RI20/DME 13 or 600 fest
whichever is later, ture right to A
287 10 WOD NDB :LO:‘:‘DIMIIT:)'.“" Han

Via Duasfold At LON VOR RI20/DME 1) ¢ igh
lutzreept LON VOR R1JO unnlulfa."dto'\'!:! )
theg tura right (o intercept OCK VOR NO47,
8t OCK DME ) tumn left 1o intercept LON
VOR RI79 1o DUN NDB (LON DME 22),

Vis Micburst At LON VOR RI20'DME 13 turn rght to
intercept LON VOR R130 urtl LON DME S S
thea tum nghit to istereept ROJ2 to MID VOAR.

Via Dediag At LON VOR R120/DME 1-) turn right on
Hdg. 123°M. At LON DME 4
O o von tra leit outo

Yia Kilbura At LON VOR RIZWDME 13 turs left to
track 035 to intereept LON VOR RO'S 10
KILBURN INTERSECTION,

b3 ] Via \Woodley At LON DME 2 rure right oato QDM 23
WOD NDB (LON DMk l‘)u. % o
Yia Chiltern/ AtLON DME 2 rurn right 1o intereapt PU
Clicton YOR RI24. At LON D.{U. 6 l:ull’r‘\-;r:t onl:
QDM 080 to CHT NDBD,
Via Burnham/ At LON DME 2 tum right to inr- - 4
Bovingdon YOI RI24, 3t LON DME T 1ur - r i
BUR VOK RJ60 to inzercept IL .2 UNN VOR
Via Fairoaks/  Climb straieht ahead 1o int N
Dussloid DUN ND¥ (LON DMS"ZE)'."” S %
Via Eprvom S;b;gf}t ahesd 10 latercept QDM 155 10
(Ses Note (J).)

(4) Before operating on a scheduled journay (3s cefined In Artic's
90(1) of the Air Navigation Order, 1976 (1)) 8 jet aarcrali of aype
Mot previously operated at Heativrow by What opernior, the
Operator concerned shall have sanisBed the Sreretary of Siate
Uhat that Lype will be Nown izi0 and out of the airport in 3
manner calculated 1o couse the least disturbance neaciicadle and
shall have received wiitien noulicauoa from Uhe Secretary of
State (hat aperstions wilh (hat type may e carnicd out at
Heabrow. (Ses Note (4).)

(3) Nefore operating any Jet mircrrt type at right (2)00-010 houn
Jocal tane) the operaior shall nave received wniten nouAcanon
from the Secretary of Siate that operntions with that type may
be carmed out at Heathaw a2 ruZbt, in 80C 110N 10 8oy wriiien
u‘i;bu(no- required vader sub-paragsaph (4) above, (Sce Note

6) Every jot vireraft using 1he sirport sball, in addition 1o coriplp
ING with BNy MuNIMUM NONE rOulting Procedures whuch are
spplicable ‘w " uw:‘lnu-blw:'.vuu (J) of Whese requirementy, be
operaied alver L3he-oll 18 s h 3 way (A3L i 10 81 2 beigh
1esa tban 1,000 (1 22) wheo it u:— d = o) e
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Lucal Aping restnctiony 3ad remarks (contioued):

(e) in the case of an sireraRt which s uot required to comply
Wil ANy MINUMUM NOIM FOUIHIAG Proccdurs, at the pont
neareit 10 the NOIE MoAHVNNg Paini relevint 10 the runway
wsed Ly the sucralt as shown on Chart CAA C(G) 6 DO
Drg No. 1251/H. (See Note (3))

(b) in 1be case of an aircraft which is required 10 comply with &
MIfIMUM NOIse TOuteing procedure, 4t 1he POnt Nearest 1o the
Ao MOnitoring point relevant 10 the departure clearance
given, 3y shown on the waid Chart

(7) Cvery j2t aircraft using the airport except Concorde shall, after
takeotl, be operated 1a such a way that it will not cause more
thaa 110 PNcH by day (0700=2300 houn local time) or 102 IP'NdD
by right (2100-0700 “Yours locel time) al the relevant monitor:ng
posn. shown on tbe Jad Char,

(¥) Every jet aircraft using t1de airport shall, after takeoff, maintain
after rasving the relevant moauonng powt, & rate of chmb of at
lenst 300 (1 per minute at power & 'ngs which will ensure
progrenvely decreasiag noise leveiy st poiots on the grouad
uader the Bigbt [ )b beyond tbe momioning poiat.

(9) Without prejud’c: to the provitions of sub-peragraphs (2) to (8)
above, and sud; 10 tbe provitions of sub-paragraph (1) every
opersior of airc [t 1hall ensure that sircraft operated by hm
are at 3l umes . mrated in 3 manoes calculaind Lo cause the
Jeast disturdance p bic 1o areas ding tbe airpoct.

Garvia Deck,
An Under Secretary,
Department of Trade.

ITih April, 1977

Netes
(These Notes are mot part of the Notice)

(1) Noise from ground runoing of aircrall engines is controlled in
d with issued by the Bnush Airporus

Authority. o
(2) la the interests of noise abatement, certain resirictions are
imposed on the operation of traning fights at Heathrow Airport-
on: operators concernsl are advised 13 obtain Jetauls from

the Brtish Airports Autaonty.

(3) The minimum onise routeing procecures ipecified ia the above
potice are compatible with cormal ATC requirements. The
attention of cperators is, Fowever, drawn 10 paragraph 4, sub-
parsgraph (1), of the noti ., wbich provides LDat (L8 requirements
May de Leparicd rom (o the extent necessary for avoiding
immaediate danger or for complying with the instructions of an sir
trarfic co. .rol umit The use of these routeng procedures is
supplementary 10 noise abitement take-olT techniques 2y used by
puton<engined, turbo-prop, turbo-jet and turbo-fan sircraft

(4) Operators withing to oataia & written notification from the

Secretary of State a3 provided 1n paragraph 4, sub-paragraphs
4) and (3). of the nutice, thould apply 1o the iepartiment of

rade CAP/S, The Aceliphy, Joha Adam Sireet, {udcn.
WCIN ARQ,

(5) Copiesof thecbartrelerred to in paragraph 4, nlb-pll’l"l" (6),
of (ke notice, mav be obtained from tne Department of Trade,
CAP/S, The Adeiphi, John Adam Street, London, WC2N 6bQ.

(\\'Te minimise disturhance in areas adjacent to this Airport, Captaing
are requesied 10 avord the useol reverse thrust alter landing, consistent
with the safe operation of the aucralt, between 23)0 and Co0U bours
local ume.

Q) Munways 10R, 10L, 28R 20d 291, subject to serviceability of the
requited faciliues, are suitable for Category 11/11] operations by
operators whose minima have been accepted by Civil Avation
Auihnruy.

See al30 RAC and COM Sectiont.

(m) Use of Runways: The use of runways will be as publithed in RAC

32 ercept in the ns shown b Jes, when the use will be

o fcllows:

(1) When the maway in use is temporanly occupied by other traflic.
landing clearsnce will be iswed 10 an arniving dircrali provided
that at the 1ime toe arcrali crouses the threshold of (he runway
@ use 1he [ollowing trparation distances will casl.—

() Landing following landing—The prec:ding 'aading aircraft

will be clear of the ruaway in use of will be at least 2,500

m. (rom the Wreshold of the ruaway in use,

Landing following departare—~The departing aircraft will be

airdoroe and at lzast 2000 o, f2om the threshold of the

tunway ia use, of if not arborne, will be at least 2,100 m.

(rom the iBreshold of the ruaway in use.

)

(n)

(o)

(i) Reduced separsuon distaaces 33 fol'aws »ill be wsed w here
both the precedung 2304 rucceeding Ianding sireralt or boty 1he
langdiog and departing aircrait are propelier driven and have 2
WaniMun avibonsed 1013l weight Not encesding 5,700 kg e
(e) Landing following landiag—The prececing landing sireraft

will be clear of the runway in wae or will be at least 1,500
. from i1de (hreskold of the runway i vse.

(0 Landing followtag depanure—The deparung sircraft will
be 2:rborne or will be ot weast 1,500 m. from the 1bresboid
of tbe runway ia we

(i) Condiuons of Use: The procedures will be wsed by DAY only
vader the (OUowing coaditions =
(6) WRen 1he reported meteorological conditions are equal to

of better (23 & vuibilny of 6 . aad & cloud cailing of

1.000 fe.

When both the preceding and sucseeding aircraft 37¢ beirg

operated 1a the 30 Al manner. (Mlots are responiidie for

notlying ATC if they are ozerzting thew awcralt i3 otder
thaa 1he cormnal manzer)

(¢) Whea the rueway s dry aad res of all precipitasts.

Noiw Resuvistions

Full det2/is concerning e r of on which

jet arrcralt mav be perouited 10 take off or [and at righs Curing

?-t-hl penods at Lvs avpert are promulgated 18 Notams Claws
wo.

o)

I »

A helicopter strip has been provided for the Haathrow-Gatwick air
link service. [t compnias an approsch aiming pownt and tak e’
Srip which it located on the grass area 210 m. Soutd of thresdold
Runway 05 Lt is aligned E.\W and has bo:h Cay markings and
sight Lighung. The suip s not 8 laading area and wiull only be used
a3 such 18 AP emergeacy.

Helicopters « Ul air-taxy 10 and fromn the suip 10 alight on the
threshold of Runwav 03 and herearter ground-tary cross Runeay
28LJ/10R 10 and from tke aocaied sand.

This stnp (s provided for the aur link helicoptens only, and other
Delicopters will contisue 10 operate 1t Cirecied by ATC.
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2 Ortliche Flugbeschrinkungen und Bemerkungen: Local T'lying Restrictions and Remarka:

="' 1., | Verketrwinschriakungen wilrend der Nacht (Sperr- |, Regulation on Traffie Restrictions at Night (Might
ordnung) Flight Prohibiiion)

1.1 Allgemcines:
Nach Ant. 95 der Verordnung Uberdic Lufifahnt (LFY)
ist ber der Uewriligung von Ablligen und fandungen
in der Nachueit rwachen 2100 und 0500 GMT
grovte Zuuckhaliung 2w uben. Lufiveckehrsunter-
sehmen durfen deshalb nicht damit rechnen, dasw
Bewilligungen zur Durchiuhrung von Nachtilugbewe.
guagen dos Lio rkehn und des gewerd
Nichtlinienverkehrs fur die Zeit von 2100 bis 0500
GMT in jcem Fall ertedt werden (siche such
AGA 0-10, Zifler 7).
Unter dicsem allgemeinen Vorbehalt gt fur den Flug-
betrieb zur Nachtzeut folgendes:

1.2 Liwleaverkehr (inbegriffen Verdichtungsiige)

1 2.1 Flugplanmiasige AbMOge und Landungen werden
pur bis 2J00 GMT rugelassen, verspatcte Ablluge
und Landungen bis 2))0 GMT cohne bronders
Bewilligung, ab 2331 GMT nur nach beim Vorliegen
wichtiger Grunde durch Autnahmebewiligung der

| Flughalendirekuon (vorbehaltcn bleidt ZafTer 1.5 4)

1.2.1.1 Abflag

Der Kommandamt kan nur mit Lrieilung der Ab-

Sirverloubnis rechnen, wenn er spdtesiens wa 2J20

GMT entweder bercit (st zum Arluisen der Trieb-

werke von Fligzeugen mit Turbostrahl- oder Turbo-

propellevenrricd (ALP RAC [-2-2 Ziff. 2) oder
rollbereit ist mit cingm Kolbemmotor)lugreng.

1.2.1.2 anflug
Der K keonn nur mit Crieilung dee An-
Slugerioubais rechnen, wenn er spdiestens um 2320
GMT ubcr oder querad (bel Radorfuhruny) den
Meldepunkten NDB SIIA oder ECITO INT emtrif1,

1.2.2 Am Mocg den Land erst ab 0400 GMT,
Abfuge ab C500 GMT wieder rugsiassen.

1.3 Gewerbumbsvizer Nichelinleaverkebr (Inbeariffen sus-
serflurpianmassigo Charterflige voa Linienunternch-
munzen).

Weiters Cinzelheiten siche ACA 0-10, Ziffer 7.1 2

1 3.1 Abfige vod Landungen sind nur bis 2200 GMT
gestauet, verspatcte AdBuge und Landungen bis 2230
GMT ohne besondere Dewnlliguas, ab 2230 CMT nur
noch beim Vorliegen wichugar Grunde durch Aus-
sahmebewilligung des Amtes [ur Lultverhehr (vor-
| behalien Zif. § 5.4)
1.3.1.) Abhe
Der Kommaniunt kenn nur mit Erteilung der Ab-
Sugerlanlnis rechnen, wenn er spdtestens wm 2220
GMT entueder bereit Ist zum Snlassen ler Triebe
werke von Flugzevgen mit Turtostrahl- oder Turbo-
propelieranietch (AIP RAC 1-2-2 Ziff 2) oder
rollbercit 13t mut cinem Kolbenmotorflugseng.
1.3 .2 Amiug
Licr Kommandont Lann nur mit [ri+ " ne dev sAn-
Siug -1 ig rechnem, wean er 20d.. . u um 2220
CloT wvr oder querab (bet Lodurfubrwng) dem
Me. ¢ xten NDD SHA oder LCHO INT eimtrifft,

1.3.2 Am Morpen werden AbllGge und Landungen enst ad
03500 CMT rugelassen.

1.4 Privatverkede
1.4.1 AL0.ze und Landungen werden uur bis 2100 GMT
rugelasien

1 41.) aMlug
Der Kowimandant kann nur mit [steilump der Ab-
Jugerioubniy rechnen, wenn er sputeiiens wm 2000
GMT ertueder Leveit (st tum Anlavsen dee Trich
werhe vou Jiupreuren mut Turbosivubl wler Yrbow
peopeideraitricd (AIP KAC 1-2-2 2, 2) eder
rolibereit (st wut cwem holbennutorflug:eug.

1.1 General:

Actording 1o Art. 95 of the Air Navigation O’ .nance
utmost restraint 19 to be exercised when pranung
authorisatiers for take<wfs and landings at mignt
between 2100 und 0500 GMT. Aiz Camen may not
count on suthorisations beme granted in any caze lor
moven:ents at night of scheduled and non-scheduled
commercial air traflic between 2100 and 0500 GMT
(see also AGA 0-9. para. 7).

Under this general proviso mght Might operatioas are
subject to the folluwing:

1.2 Scheduled alr tralfic (supplementary Richl included)
1.2.1 Take-offs arnd l:ndinss according to the schedule are
admitizd only ull 2)63 CMT, if Jelayed they are
admutted uil 2330 GMT without special authoin -
tion; from 2331 GMT they are adinitied only wiin
special authoriation of the Awrport Author'y for
| important jusuG:d reasons (subject to parz. | § 4).
1.2.1.1 Departure
A Pilot-in-commund con only expect to receive a
departure cleaunce 1f he (s ready 13 start the tarbo-
Jet or turbo-prop ensines (AlF PAC 1-2-1, pere. 2)
or, in the case of pisionengined ACFT ([ he 11 reaty
to taxi, at 1320 CMYT at the Litest,

1.2.1.2 Approoch
A Pilot-imcommand con only expect 1o receive a
clearance for arprouch ([ he is over or abeamn (wien
rador vectored) reporting points SHA NDD eor
ECIIO INT at 2020 GMT et the latest.

1 2.4 In the moming, landings are on'y authorised from
0400 GMT and 1l s from 0500 CMT.

1 3 Nea-scheduled commarcial alr trafMle (including norn-
wheduled Nights of scheduled airlines).

Funher details see AGA 0-9, para. 7 1.2,

1.3.1 Take-ofs and landings are authorised nll 2200 GM
only; if delayed, they are admutied t:1f 2230 GMT
without 1necial suthoritation; from 2219 GMT they
are admutted only with special autiorisation from
the « Amt fir Lultverkehr » for important justified

| reasons (subject (o para. 1.5.4),

1.3.1.1 Departure
A Piot-in-command can only expect to receive a
depariure clearame if he is ready 10 start the turbos
Jet or turbo-prop engirs. (a1? RAC 1-2-1, para. 2)
07, in the case of pis.on-enpined ACFT (f he s reeey
10 taxi, at 2220 GMT at *he latest.

1.3.1.2 Approach
A Piot-in-command con only expect 1o teceive a
clearance for o proach (f he is over or aboum (when
rador veciored) reporting powis SHA NDD or
ECHO INT at 2200 GMT gt the latest.

1.3.2 lu the morning take-ofs and landings are admitred
only from 0500 GMT.

1.4 Primte iraffic
1.4 1 Takeoffe an
GMT.

1.0 1.1 Peporiiwe
A Dot aomrw g ran only crpect 10 rore've @
depariura clegriv.r [ ha s ready 1o yiaet the 1urie~
Jot or turbo prop erimes (AIF KAC [-2-], para. 2)
o, milec. Fp ronencincd ACEY If he s ready
10 tuxi, @t VIO G/ T at the atest

liodings sre admitted only ull 2100
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1.4.1.2 Anflag 1.4.1.2 Approach
Der Komwmondant kgrm nwr mit Ertellumng der Am A Pilot-inconmand can only expect to receive @

loubmis rechmen, wenn er spétestens wm 2050
CMT uber oder cuerod (bei Redarfuirwng) denm
Mildepwnkten NDL SHA oder ECHO INT emtrift,

1.4 2 Am Morgea werden Laodungens uad ABACZe ent ab
0500 GMT zugelastea.

1 Driogeade Fluge mit Auznihmebewillipuog

.5.1.1 des Eidgendurischen Luitamtes, insbesonders Fllge

von SLatsiultahtaeugen;

1.5.1.2 der Flugthafendirektica:

Such- und Rettunmsduge .

Flage 2u polizeilichiza und Cherwachungirvecken
Flize mit Kraaken und Verletrtea

Flige zur Kaustopbenhille

1.5.2 Notlandungen und logisch bedingte Auswe ..
landucgea.

1.5.) Zusuflire des gewerbsmismigen Verkehn vom
weiten Froitag vor Wehoachien bis zum rweilen
Montag nach Newjahr,

1.5.4 Einzzlne Linienkurse, die vorwiegend der Postbe-

forderung dienco uand an den Meantzllen micht

mehr als 75 dB (A) 22220 cn, s0wie Andsre Cewerds.
misige 110ge (einschlcaslich P, Tur die da-

Fidgenomsische Lufzn un Elaveroehmea rout deo

NMughafeahslicn aus besvcd:ren, wichligen Grurden

2me Ausnahmebewiligung eneilt.

Verkehrieimchrinkunges wilvend des Toges
Cewerbsmasmizer Nichtlinienverkehr

Flige (Antunlt, Boder.zeit und Abfug) mit Flug-
sevgen von mehr ~ls 153000 KG hochstzuldsazim
Ablluggewicht musee., dem Flughafenhalter aus Grun-
den dor boschrinkicn Standpiatzkapatitat moghchst
fruhzeitig gemeldet werden.

Nige, die in die Zeit von 1000 bis 1110 GMT fallen,
bedurfen der Zusiuumwung des Flughafcohaliers.

b
2.1
2.1

2.1.

»

Meldungen und Gesuche sind uber die Ableruigungs-
organe (Swusair AG, Jet Avistion AG) ruhanden des
Flughafenhaiters eurrureichen.

Fur die Cirrzichung von Getuchen gelten folgende
Termine:

Fur luge swischen 1 NOV und 31 MAR: 13 JUN
Fur Fluge »wachen | APR und 31 OCT: 1S NOV
Cher die terminzetech oinsereichten Gesuche wird
geramthalt bis 2um 15 JUL und 15 DEC enwschicden.
Kann ncht allen Gosuchen entsprochen werden,
u(ol(g\ Jw Luterlung der Standplitze nacn Anhorurg
der Gesuclistcller, wober Flizwenen den Vorrang vor
Cinzelliren goncssen.

Qber Gesuche, die bis ru Cresem Zenpunkt nicht
eingerescht sind, wird ia der Redwnfolee thees |ine
ganzs nach Massgaoe dair noch vorliander=n Kapau-
titen entschieden.

2 1.4 Fur Fluge, de naht gemeldet sind oder ¢e sich nicht
an die gemeldeten oder hewilligten Zonen halten, 18t
mut erhebiicheu Wartezciten 2y rechnen.

2.2 Privatserkenr
Fur Jluge mit Flugreugen on mehr als 15000 K G
hochutzulassigem Abfucgowidn gt ZulTor 2.1 sine
pemass. Mcldungen und Gesed e :1ad an Jie zustinds-
gen Ablerugungsorgane (st Avintion AG, Lasir AG)
v rchten.

23 NVIR-Moge
In der Zest von 1000 bin 1210 und 1610 hs 1800 GMT
sund An- und Abflige nach S chittlugregeln (VIR) ru
untorlassen, d3 mat boirachitbctlien \War cocuen 1
«rechnen st

2.1

cleerance for approoch if he is over or abeom (when
redar vectorea) reporting points SHA NDB er
ECHO INT ot 2030 GMT at the latest.

1.4.2 In the moming landings snd Luke-oMr are timirted
oaly frorm Q300 GMT,

1.5 Eszsemptions

1.5.1 Urgent Biglits with special suthcrisation

1.5.1.1 of the Federal Air Office, espcially fights with

Stale sircrafi;
1.5.1.2 of the Airport Authority:
search and rescue (L b,
and supznvuion Mights,
ights canyi:g sick 2ad 1nured penoas,
rebe Nights in disaster cases.

1.5.2 Forced I'ndin=s* and alternzie landiogs due to meteo-
rological conditions;

1 5.3 Supplemestary fichs of commercial air waffe
execuied in the prrniod from secocd Fudsy beiore
Chrisunas 10 icoud NMonday afier New Year,

1.5.4 Isolaied schedided Mizhis mo-Uy for the trapwport of

post and produciug 8o mere thaa 75 (D(A) at the

measurement points, a8 wel as other comumerzial

Bights (postal 01,04 wcivded) for which s Federsl

Air Office, in agreement with the Aupont Operator,

gnau an adthoriuatioo for important reasons.

2. Regulatioas on Traffic Restrictions ia day-time

| Nom-slieduicd commerclal oir tralle

1.1 Duz *4 linited parung ponition capacity, the arrival

time, zround clapse t:me 3nd Cepanure time of A shiy
with acropianes over 1509 KG M. X permuy-iole
TRG-weight musi be noulied 1o the aurport Ojxra-
1or as zarly a1 possible.

An asuthori<aion from the Airport Operator i
required for fights opcrated between 1000 and
1130 GMT.

2.1.2 Noufications and formal requests must be subautted
12 the Arport Operator cure of a ground senice
agent (Sassair Lid, Jet Aviation Lid ).

2 1.) For ine submitt2] of formal requesis the following
closing-dutes apply:

For Migits bateven ]| NOV and 31 MAR: 15 JUN
For Mlights between | APR and 31 OCT: 1§ X0V
O.erall decruon on formal requests submritted in Jduc
wme will be made u!l 15 JUL and i$S DCC. If not 211
requests can b¢ campled with, allocation of the
parking posiions will be made afier beaning of the
spplcants, preference being givea 10 serics of flights

-~

Formal rejucsts sudnutted afier the closug<dates will
be comidercd according 1o the seauexe of (heir
rece Pt wnd decisions macde depeading on (he avulad's
capaaty.

2 1 4 For fughts which have not been notified or whic* are
not operated arcording 1o the nutifed or authorised
mes, conuderable wailiaZ-periods must be cxpevied.

2.2 Private Tru™e
For Nirhts with acruplanes oser 15000 G MAX
pemussible TROL -waight, para 2 | i applicable
accordingly. Nouficatiom and formal requesis must
be subauticd to the comreiont ground srving Jgculs
et Aviation Ltd, [xawr L1g).

23 VYPR-Flighty
In the time from 1000 10 1230 and 1830 10 1800 GMT
arpraschcy and dopartiuncs in accordaroe wilh voegal
foght rulos 1V I0) are 10 b svordcd a8 considerable
WA Lg P Gods must e eapected

- —
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zinicHa ZURICH AIRPORT
LARMBERAMPFUNGSVORSCHRIFTEN NOISE ABATEMENT:

1.3

1.4

2.2
2.2.1

22.2

UND -VERFAHREN

ALLGEMEINES

Dio nachstehenden Vorschriften bezwecken die Ver-
minderung von Fluglirm in den besicdelten Gebieten
der Umgebung des F?aghafens Zirich.

Die techaischen Cinzelheiten sind im Luftfahrthand-
buck der Schweiz (AP Schweiz) cathalten.

Van den publizierten Routen und Verfahren darf
nur abgewichen werden, wenn es die Sichzrheit des
Luftfahrzeuges verlangt (vorbekalten bleibt LFV
Art. 34, Abs. 4).

Luftfahczeughalter, derea Luftfahrzeuge nachge-
wiesenermassea nicht in der Lage cind, diess Vor-
schriftea und Verfzhren zu befolgea, haben andere
genehmigen zu lassen. Gesuche sind der Flughafen-
direktion cinzureicoen.

ANFLUG

ILS-Anflug

Der Sinkflug ist so cinzuteilen, dass die Reiseflug-
konfiguration unter Bericksichtigung der Flug-
sichcriwit und der Anforderungen der Flugver-
kehrsleitung mdglichst lange eingchulien werdea
kann. Der Abbau der Geschwindiglcit und das
Ausfahren der Widersiinde haben so zu erfolgen,
dass sich das Flugzeug kurz vor oder uber dem Aus-
senmarker in der Landekonfiguration befindct und
die korrekte Anfluggeschwindigkeit erreicht hat.
Cbrige Anflige

Ziffer 2.1 ist sinngemiss anzuwenden.

Im Endanflug ist ein Wiakel von nicht weniger als
3 Grad cinzuhalten.

Platzrunden sind, sofern Sicht- und Wolkenhdhe
dies erlauben, auf einer Hoke von 3000 ft QNH
oder hoher zu fliegen. Das Uberflizgen von Ortschaf-
ten ist nach Maglichkeit zu vermeiden. Yorbchalten
bleibt Ziffer 9.3.2.

LANDETISTEN

Landungen sind normalenweise aufl den Pisten 14
vnd 16 durchzufuhiren. Auf anderea Pisten ist cine
Landung aur ruliissig, wenn dic Pisten 14 und 16 aus
technischen oder meteorologischen Grinden nicht
beaiitzbar sind. Vorbehalten blcibt Ziler 9.3.3.

SCHUNINMKEHR

Die Leerlaufurchzahl (Tdle reveree) darf nur erhéhe
werden, wenn dJdics aus operationellen oder Sicher-
heitsgriinden crforderiich ist,

PRESCRIPTIONS AND PROCEDURES

GENERAL

The following regulations are designed to avoid
excessive aircraft poise in the populated areas in
the vicinity of Zurich Airport.

Technical dstails are published in AIP.

Deviation from the published routes and procedures
is only permitted I the safety cf the aircraft so
demands (subject to Art. 34, para 4 of ths Air
Navigation Ordinanze).

Aircraft operators provable unable to comply with
these prescriptions and procedures have to submit
altemative procedures to the airport authomnty for
approval.

APPROACH

ILS-Approach

The descent is to be arranged so as to maintain
en-route configuration as long as possible considering
safety and Air Traflic control requirements. Speed
reduction and extension of landing gear and high-
lift devices are to be planred in such a way that
landing configuration is established and correct
approach speed reached shordy prior to or when
over the Outer Marker.

Other approaches

Paragraph 2.1 is to be applied according!y. An ap-
proach angle of not less than 3° shall be maintainzd
oa final.

Visual circuits shall be flown at 3000 't QNH or
higher whenever visibility and cloud base permut
Overflying of densely populated arcas is to be avoided
as far as possible. Reserved is paragraph 9.3.2.

LANDING-RUNWAYS

Normally, all landings are to be made on runways '4
and 16. Other runways may only be used if landing
on runways J4 and 16 is impractxable due to
technical or meteorological reasons.

Resenved is paragaph 9.3.3.

REVERSE TIRUST

More than idic reverse should not be used except
when recessitated for operational or salcty reasons
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6.2
6.2.1

6.2.2

6.2.3

BORDEIGENE HILFSAGGREGATE

Aufl dem Vorfeld diirfen bordeigene Hilfsaggrepate
frihestens 50 Minuten vor der planmaissigen Abllug-
zeit eingeschaltet werden. Dic Betriebsdauer nach
der Ankunft darf 20 Minuten nicht iberschreiten.
In besonderen Fillen kann der Verkehrsdicnst lin-
gere Betricbszeiten bewilligen,

Bei Verwendung flir Unterhaltszwecke ist die Be-
tricbsdauer auf cin Minimum zu beschrinkcn,

ADFLUG

Abflugwege

Von den im Luftfahrthandbuch dec Schweiz (AIP
Schweiz) verdffentlichten Standard-Instrumentenab-
flugstrecken (SID) darf nur in Hohen uber S0CO ft
QNH (zwischen 2201 und 0600 Uhr Lokalzeit fur
Abflige in Richtung ALFA: FL 80) mit Bewiliignng
cer Flugverkehrsicitung abgewichea werden. Die
SID im Anfangssteigfiug sowie der wegen Linn 2y
meidende Luftraum sind aul beiliegender Karte
dargestelit.

AbQugverfahren

Der Start hat nach Mdglichkeit rollend zu erfolgen.
Dic Tricbwerkleistung darf erst nach dem Eindrehen
in die Startpisic erholt werden.

Nach decm Ablicben ist unter Berucksichtigung der
Flugsicherheit der hachstmogliche Sterggradient ein-
zuhalten.

Fir Strah!flugzeuge ist der Steigflug gemdss pach-
stchend beschricbenen Verfahren durchizufGhren:
a. Flugreuge mit Mantelstromtricbwerken:
I. Start bis 2900 ft QNH mit
- Startleistung
- Aultriebshiifen in Startstellung
~ Geschwindigheit V, + 10 kt (oder wie durch
den Steigflugwinkel begrenzt)
2. Bei Errcichen von 2900 ft QNH
- Tricbwerkleistung aul nicht weniger als
Steigflugleistung reduzicren.
3. Yon 2900 ft QNI tus 4500 ft QNH
-~ Geschwindigheit V, + 10 kt.
4. Bci Errcichen von 4500 [t QNI
Ubergang zum normalen Strechensteigflug
(Aufholen von Geschwindigkeit und Ein-
fahren der Auftricbshilfen).

b. Flugzeuge mit Einstromtricbwerken: Dic Reduk-
tion der Tricbwerklcistung muss auf 2160 1 QNI
crfolgen, Im Ubrigen findet das unter lit. a
besichriebene Verfahren Anwendung.

¢. Die Uberwachung der Einhaltung von Ziffer 6.2.3
erfolgt d 'reh dic automatische Linruncssanlage
(monitori 1g).

AUXILIARY POWLR UNITS (APU)

On the apron no auxiliary power unit (APU) shall
be run longer than

- 60 minutes prior to scheduled departure time
- 20 minutes after arrival (in special cas:s the
Opcration Dzpartment may permit longer use).

If requircd for maintenance purposes, the ruoniog
of the APU is to be kept at 2 minimum.

DEPARTURE

Departure Routes

Deviation from the Standard Departure Routes
(SID) published in AIP is ouly possible at altitudas
above 5000 FT (between 2101 and 0500 HR GMT
for:departures in direction of ALFA: FL 8§0) with
permission of Air Traffic Centrol.

The SID fer initial climb as well as ths airspace to
be avoidcd for noise abatement reasons are shown
on the attached chart.

Departure Procedure

As far as possible a rolling take-cfT is to be exccuted.
The engine power is to b¢ increased only after
entering the take-off runway.

After lift-off the maaimum climb gradient considering
flight safcty is to be maintained.

For jet aircraft the climb is to be carried out as
follows:
a. FAN jat equipped aircraft:
1. Take-off up to 2900 FT QNH
- take-off power;
= lift increasing devices in take-off sciting;
= speed V,y + 10 KT (or according clintd angle
limitation);
2. \When at 2900 FT QNH
~ thrust reduction to not less than climb
power;
3. 2900 I'T QNH to 4500 FT QNH:
~ speed Vy + 10 KT (or limited by body anzle);
4. At 4500 F1 QNH:
= normal speed and high-lift devices retraction
schedules to en-routs climb;

b. Steight Jet equipped aircraft: Thrust reduction
At 2100 IFT QNI Othzrwise, the provedire under
a. above applies.

¢ Automatic measuring equipment is used to
monitor adherence to para. 6.2.3.
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6.3
6.3.1

6.3.4

6.3.5

6.1.6

8.2

8.3

8.4

Abflugpisten
Zwischen 0701 urnd 2100 Uhr Lokalzcit sind norma-
lerweise zlle Abflige auf Piste 28/10 durchzufiihren.
Ist ein Abfiug aul Piste 28/10 aus operationellen
Griinden nicht méglich, so steht dic Piste 34/16 zur
Yerfiguog.

Die Abfliige nicht lirmzertifizierter Luftfahrzeuge
sind bei Langstreckenfligen iiber 4090 km Flug-
distanz auf Piste 34 durchzufiihren.

Zwischen 2101 und 0700 Uhr Lokalzeit sind norma-
lerweise alle Abflige von Strahlflugzeugen auf
Piste 34 durchzufiihrea.

Abweichungen von den Ziffern 6.3.1, 6.3.2 und
6.3.3 sind aus Sicherheitsgnin.den (besondere Wet-
terbedingungen, Pistenzustand) zuldssig.

Der Start au Piste 34 muss zvischen 2101 und
0700 Uhr Lokalzeit bei der Kreuzung von Rollweg K
crfolgen, sofern nicht aus Grundzsn der Flugsicher-
heit die volle Pistanlinge erforderlich ist.

Lultfz uzeuge, die beim Wegflug von Piste 34 an
der Messtelle Oberglatt in der Regel mehr als
95 dB(A) Lirm erzeugen, werden zwischen 2201 und
0600 Uhr Lokalzeit nicht zugelassen.

SCHUL- UND KONTROLLFLUGE

Dic Lirmbekaniplungsvorschriften und -verfahren
gelten auch fGr Schul- und Kootrollflige.
Abweichungen sind im Rahmen eines vom Eid-
geadssischen Lultamt genehmigte~ Flugprogranuncs
2ulissig.

STANDLAUTE

Als Standliufe gelten Priifungen von in Flugzeugen
eingebauten Tricbwerken, bei welchen die Lecr-
laufdrehzahlen Gberschritten werden.

Auf Vorfzld, Rollwegen und Pisten bediirfen Stand-
18ufe eincr Bewilligung durch den Verkehrsdienst.
Zwischen 2201 und 0600 Ulr Lokalzeit werden keine
Standliufe bewilligt. In der dbrigen Zeit ist die
Dauer und die Drehzahl nach Moglichkeit zu
beschrinken,

Auf den Vorplitzen im Werftarcal dirfen Stand-
liufe von Strahitricbwerken nur unter Verwendung
von Schalldimpfungsanlagen durchgefuhrt werden.
Standliufe mit Propellertricbwerken sind in der Zeit
von 2201 bis 0600 Ulr Lokalzeit nicht gestattet,

Ausnahimen

Der Verkchrsdienst kann Standliufe von Strahl-

tricbwerken ohne Schalldimpfer im Werftarcal

bewilligen:

- wenn dic Schalldiinipfungsaniagen aus unvorher-
geschencn  technischen  oder  mietcorologischen
Grunden nicht vervendbar sind, '

= wenn dic Schaildimplungsanlagza fir das betrel-
fende Flugreugmuster nicht gacignet sind.

Takeoff runways

Between 0601 and 2000 HR GMT normally all
take-offs arc to be made on runway 28/10. Whea
take-off on ruuway 23/10 is not possible due to
operational reasons, runway 34/16 is available.

For long distance flights (mere than 4000 km) of
non noise<certificated aircraft, runway 34 is to be
used for take-off.

Between 2001 and 0600 HR GMT normally all
take-ofTs of j=t aircraft are to be made on runway 34.

Deviations from paragraphs 6.3.1, €.3.2 and
6.3.3 arc permitted for s.fcly reasons (special
weather conditions, state of n away).

Between 2001 and 0500 HR GMT talke<fic oa run-
way 34 arc to be executed {rom the iatersection with
TWY K unless the whole runway length is reqruired
for safety rcasons.

Aircraft producing as a rule more than 95 dB/A
noise at the msasuring point of Obcrglatt when
taking off from RWY 34 are oot admitted between
2!01 and 0500 GMT.

INSTRUCTIONS AND CHECK FLIGHTS
Noise abatcinent prescriptions and procedures are
applicable also to instruction and check Qights.
Deviations are admissible within a flight program
approved by the Federal Air Office.

RUN-UP

Run-ups are tests of engines installed ia tke aircraft,
at power scttings above idle r.p.m.

On the apron, on taxiways and runways, run-ups
require permission [rom the Operation Department.
No run-ups are permitted between 2101 and 0530 HIR
GMT. Outside thesc bours both duration and
power sctting for such run-ups are to be kept at a
minimuny.

On the aprons of the maintepance base run-ups of
jet engines may only be performed when using
silencers. Run-ups of propeller engincs are not per-
mitted beiween 2101 and 0500 HR GMT,

Exceptions

The Operation Department may permit run-ups of

jet engines without silencers on the maintenance

basw:

- when the silencers cannot be used for unforeseen
technical or metcorological reasons;

= if the silencers are not compatible with the type
of aircraft in question.
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8.5

9.3
9.3.1

9.3.2

9.3.3

Dic Swissair, Schweizerische Luftverkchrs AG,
erlisst fir den Betricb der Schalldumpfungsanlcgen
besondere Vorschriften. Diese sind der Flughafen-
direktion zur Genchmigung vorzulcgen.

SICHTFLUG ‘
Die Lirmbekimpfungsvorschriften und -verfahren
gelten fur den Sichtflug sinngemiss.

Die im Lufifahrthandbuch der Schweiz (AIP
Schweiz) veréentlichten VFR-An- und Abflug-
routen gelten fiir ¢in- und mehrmotorige Propeller-
flugzeuge bis $700 kg maximalem Abiiuggewicht
sowie fur Helikopter.,

Ausmabmcn

In Ausnahmefillen kann die Flughafendirektion
andere Flugwege festlegen.

Platzrunden sind, sofern Sicht- und Wolkenhche
dies erlauben, auf einer Héhe von 2100 ft QNH (bei
mehemotorigen Propellerflugzeugen: 3000 t QNH)
2u Qiegen.

Landungen sind normalenweise aul Piste 28/1C duzch-
zufhren,

SWISSAIR, Swiss Air Transport Co. Ltd., issues
special regulations for the operation of silencers.
They are subject to the approval of the Airport
authority.

VFR FLIGHT

Noise abatement prescriptions and procedures are
applicable to VIR fight accordingly.

VFR Approach and Departure Routes published in
AIP are applicable to single and multi-engined
propellcr aeroplanes of up to 5700 KG take-off
weight as vxcll as to helicopters.

Exceptions
In exceptional cases the Airport authority can
establish other flight routcs.

Acrodrome circuits are to be flown at an altitude of
2100 FT (for multi<cgined zeroplanes: 3000 FT),
il visibility and cloud base permit

Landing is normally to be made on runway 28/10.
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NOISE ADATEMENT TRACICS FOR INI TIAL CLIMB
AIP SWITZERLAND IMMEDIATELY AFTER TAI(E-OFF ZURICH AP RAC 4-3-8a
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ZURICH NOISE ABATEMENT PROCEDURES
RUNWAY 10 DEPARTURES

RUNWAYTO 41\ si0s USE NOISE ABATEMENT PROCEDURER
8-707 NON FAN USE THRUST REDUCTION REQUIRED ALL $IDs.

ALFA 01 DEPARTURE

Climb straigit shead, st Kioten 2 DME fix (Trasadingen R-157) or 2500°QNH which.
ever is later, turn LEFT {1AS 210 KT or less during turn} intercept Klotea R-256 tof
Whiskey Int. Cross Kioten R-360 at 4000° QNH or above, Fi55 &t latest at Kioten]
11 DME fix (Trasadingen R-204). Leave Whiskey on Hochwald R-113 to intercept
Trasadingen R-171 over Alfa Int at FL 100 or _above.

ALFA 02 DEPARTURE

Climb straight ahead, at Kloten 2 DME fix (Trazadingen R-157), or 2500° QNH,
whichever is later, proceed on Kloten R-090 until 9 DME fix {Trasadingen R.136)
turn RIGHT {1AS 210 K7 or less during turnl proceed on heading 230° 1o inter.
cept Trasadingen R-171 over Alfa Int ct FL 100 or sbove.

ALFA 03 DEPARTURE

Climb straight ahead, at Kioten 2DME fix (TrasadingenR.157)or 2500° QNH which.
ever is later, turn LEFT(JAS 210KT or less during turn), proceed on heading 360°
interceptand follow Zurich East R.237 to Zurich East VOR, turn RIGHT{IAS210 KT or
less duringturn), proceed via Kloten VOR/DME 1o Alfaint.Cross Alfa at FL100or above

ALFA 05 DEPARTURE (FLY ARGUND GLIOER AREA)

Climb straight ahead; at Kloten 2 DME fix (Trasadingen R-157)0r2500'QNH which
ever is later, turn LEFT (1AS 210 KT or less during turn)intercep?t and follow Willis-
au R-057 until intercepting Hochwald R-113 to Whiskey Int. Cioss Kloten R.360 at
4000' QNH or above, Whiskey at FL 65 or sbove. Leave Whiskey on Hochwald
R-113 10 intercept Trasadingen R-171 over Aifa int at FL 100 or above.

ALFA O7 (4iGH PERFORMANGE GLIDER ACTIVITY
Climb Hrl'ught ahead, 8t Kioten 2 DME fix (Tuud'mgon R-157)or 2500'QNHwhich

ever is later, turn LEFT (IAS 210 KT or less during turnlintercept and follow Kioten|
R-256 1o Whiskey Int. Cross Kloten R-360 ar 4000° QNH or aboveFL65 ot latest
at 13 DME fix {Trasadingen R-209). Leav e Whiskey on Hochwald R-113 to intercapt
Trasadingen R-171 over Alia Int at Fl. 100 or above,

HOCHWALD 01 DEPARTURE
Climb straight shead, at Kloten 2 DME fix (TrasadingenR-157)or 2500°'QNH which-

ever is later, turn LEFT (IAS 210 KT or less during turn) intercept Kloten R-273 to
Hochwald VOR. Cross Kloten R-360 at 4000° QNH or above, FL 55 at latest at
Kioten 11 DME fix {Trasadingen R-209)

HOCHWALD 05 DEPARTURE (fty AROUND GLIDER AREA)

Climb straight ahead, 8t Kloten 2 DME fix (Trasadingen R-157) or 2500' QNH
whichever is later, turn LEFT {IAS 210 KT or less during turn) intercept and
follow Willisay R-057 toward Willisauw VOR until passing FL 65, thendirecttaHoch.
wald VOR. Crots Kioten R-340 at 4000'QNH or above.

HOCHWALD 07 DEPARTURE (HIGH PERFORMANCE GLIDER ACTIVITY)

Climb straight ahead, at Kloten 2 DME fix (TrasadingenR-157jor 2500' QNHK
whichever is later, turn LEFT (IAS 210KT or less during turn)intercept Kloten R-273
to Hochwald VOR, Cross Kloten R-360 at 4000' QNH or above, FL 65 st latest at
Kloten 13 DME fix {Trasadingen R.2) 5}

WILLISAY OT DEPARTURE
Climb straight ahead, 8t Kloten 2 DME fix (TrasadingenR-157)or 2500° QNH

whichaver is lgter, turn LEFT (1AS 210 KT or less during turnl, intercept Willissv
R-057 to Wiltisay VQR, Cross Kloten R-360 ot 4000° QNH or above,

ZURICH EAST 0! DEPARTURE

Climb straight ahead, at Kloten 2 DME fix (TrasadingenR-157)or 2500" QNH
whichever 1s later, turn LEFT (IAS 210 KT or lass during turnj, proceed on heading
380" 10 intercept Zurich East R-237 to Zurich East VOR,

NQISE ABATEMENT PROCEOURES ALL AIRCRAFT

8.747, B-707 FAN use standard noise abatement climbout.
procedure. Reduce thrust to climb thrust when reaching
2900° QNH. Maintain maximum climb gradient V2 taV2 +
10 10 4500 QNH, B-707 NON-FAN reduce thrust te 2.0
EPR as soon as practicable upon reaching 2100' QNH.
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ZURICH NOISE ABATEMENT PROCEDURES
RUNWAY 28 DEPARTURES

8
RUNWAY 2 ALL $IDs USE NOISE ABATEMENT PROCEDURES
8-107 NON FAN USE THRUST REDUCTION REQUIRED ALL $IDs.

ALFA 81 DEPARTURE

Climb straight ahead, 8! Rumlang FM (Kioten 2.5 DME fix; turn LEFT, intercept
and follow Kioten R-256 ta Whiskey Int, Cross FL 55 at larust at Kloten 11 DME
tia (Trasadingen R-204). Leave Whiskey int an Hochwald R-113 to intercept
Trasadingen R-17) over Alfa int ot FL 100 or above,

ALFA 85 DEPARTURE (FLY AROUND GLIDER AREA)

Climb straight shead, ot Rumiang FM (Kloten 2.5 DME fixjturn LEFT,intercept and
lollow Willisay 1-057 until intercepting Hochwald R-113 to Whiskey Int. Cross
Whiskey a! FL 65 or above. Leave Whiskey on Hochwald R-113 to intercept
Trasadingen R-171 over Alla int at FL 100 or above.

ALFA 87 DEPARTURE iHicH PERFORMANCE CLIDER ACTIVITY)

Climb straight ahead, at Rumiang FM (Kloten 2.5 DME fix) turn LEFT, intercept
and lollow Kloten R-256 to Whiskey Int. When passing 4500° QNH continve with
optimum climb gradient 10 cross FL 65 at latest ot Kloten 13 DME fix (Trasadingen
R-209). Leave Whiskey Int on Mochwald R-i13 to intercept Trasadingen R-171
over Alfa Int a1 FL 100 or above.

HOCHWALD 8) DEPARTURE iUSEONLY 1N WEATHER CONDITIONS WREN SURROU NOING
WILLS ARE CLEAR AND TERRAIN CLEARANCE CANBE MAINTAINED VISUALLY)

Climb tiraight shead, al Rumlang FM (Kioten 2.5 DME fix} proceed on Kloten
R-273 1o Hochwald VOR. Cross FL 55 at latest at Kioten 11 OME lix (Trasadingen
R-209).

HOCHWALD 83 DEPARTURE

Climb straight ahead, at Rumlang FM {Kloten 2.5 DME fix) turn LEFT, intercept
Kioten R-254 and proceed via Whiskey int to Hochwald YOR. Cross FL 55 of

latest at Kloten |1 DME fix (Trasadingen R-204)L

HOCHWALD 85 LGEPARTURE FLY AROUND GLIOER AREA)
Climb straight ahead, at Rumlang FM (Kloten 2.5 DME fis) turn LEFT, intercept

jard follow Willisau R-037 1o Willisav VOR , then proceed direct to Hochwald
vos.

HOCHWALD 87 DEPARTURE (wHEN HIGH FERFORMANCE GLIDER ASTIVITY REPORTED
AND ONLY IN WEATHER CONDITIONS WHEN SURROUNOING MH'LLS ARE CLEAR AND TERRAIN
CLEARANCE CANBE MAINTAINED VISUALLY)

Climb straight ahead, at Rumlang FM (Kioten 2,5 DME fix) proceed on Kioten
R-273 direct 1o Hochwald VOR.  When passing 4500° QNH continue with

optimum climb gradient 1o cross FL 45 at latest at Kloten 13 DME fix (qudmg.w
R-215)

HOCHWALD 89 DEPARTURE (WiGH PERFORMANCE GLIDER ACTIVITY)

Climb straight ahead, at Rumiang FM (Kioten 2.5 DME fix) turn LEF?, intercept
Kloten R.256 and proceed vis Whitkey Int 10 Hochkwald VOR. When passing 4500
QNMN continue with oplimum climb gradient 1o cross FL 65 ot latest at Kioten 1)
IDME fix {Trasadingen R-209).Cross Whishey gt FL 735 or above.

WILLISAU 81 DEPARTURE

Climb straiah! ahead, at Rumiang FM [Kioten 2.5 DME fix) turn LEFT, intercept
Willisay R 05710 Willisau VOR,

ZURICH EAST 81 DEPARTURE

Climb siraight aheed, at Rumiang FM (Kloten 2.5 DME iix) tuen LEFT, intarcept
ind follow Kleten R 256 until 10 NM out (Trasadingen R-200). Turn LEFT, (IAS
2.0 AT or less during turn), intercept Zyurich East R-237 10 Zurich East VOR,

NOISE ABATEMENT PRCCEDURES ALL AIRCRAFT
B.747, B-707 FAN use standard nome abatemeni climb-out
procsdure, Reduce thrust to climb theust when reach:
2900° QNH. Maintain masimum climb gradient V2 !o’;yz .
10 10 4500° QNH, B-707 NON-FAN red:xe thrust o 2.0
EPR a3 s00n as praciicable upon reachirg 2100° QNM,
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