3. Traffic noise

3.1 Road and railway noise

Motorized individual traffic has constantly increased during the last decades. A further increase in
motorized individual traffic for the transportation of people and goods is expected as a result of the
German reunification and the introduction of the Single European Market in 1992. In Germany, more
than 45 million registered vehicles are expected for the year 2005. We can also assume that the
driving performance will increase.

With an annual emission of about 190 million tons of carbon dioxide (in 2000), traffic in Germany is a
significant factor for the production of the harmful greenhouse gases which make up more than 50 %
of the greenhouse effect.

Heavy traffic especially in towns and cities causes considerable pollution by traffic noise and traffic-
related air pollutants for the citizens.

Social science studies carried out in 1989 revealed that more than two thirds of the population feel
disturbed by road traffic noise, one person out of four or five feels strongly disturbed, in big cities
even one out three or four. As people's dwellings and workplaces are more and more separated from
each other in our settlement areas, especially in agglomeration areas, towns and municipalities are
burdened with a high number of motorized commuters every day. Figure 3/2 illustrates their potential
around towns and cites. The figure shows that the highest degree of motorization can be found in the
periphery of big cities and not within the cities. You can see that the degree of motorization (cars per
1,000 inhabitants) lies between 460 and 490 in Stuttgart for example, while the surrounding region
has more than 520.
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Fig. 3/2: Degree of motorization in
Germany in 1997, source: Federal
Office for Building and Regional

Planning

Figb. 3/3: Development of the degree
of motorization in Germany, source:
Federal Office for Building and

Regional Planning, 2000
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3. Traffic noise

3.1.1 Legal foundations

Active noise protection is based among others on regulations for the nature and operation of vehicles
and craft, following almost exclusively the German Road Traffic Act (Road Traffic Act, StVG) (all
available in German) with consideration of § 38 of the Federal Immission Control Act. The Road
Traffic Act allows for the issuing of ordinances and general administrative regulations. § 30 (1) of the
Road Traffic Regulation (Road Traffic Regulation, StVO) and § 49 of the Road Traffic Licensing
Regulation (Road Traffic Licensing Reqgulation, StVZO) in accordance with § 38 of the Federal
Immission Control Act lay down that vehicles "must be operated in such a manner that any avoidable
emissions are prevented and any unavoidable emissions are kept to a minimum".

On the basis of § 6, the Road Traffic Regulation requires and allows for the prohibition of
unnecessary noise when using a vehicle, the limitation of the use of acoustic signals as well as traffic
restrictions which can be ordered by the road traffic authorities for the protection of the resident
population from noise and exhaust gases (e.g. in health resorts or in the proximity of hospitals). In
addition to this, the road traffic authorities in accordance with the municipality can give the necessary
orders for the protection of the population from noise and exhaust gases or for supporting structured
urban development measures (§ 45 of the Road Traffic Regulation). There are still numerous
possibilities in this field.

Besides the essential planning principle in 8 50 of the Federal Immission Control Act, the noise
control requirements in Part IV of the Federal Immission Control Act have to be considered:

§ 38 (Nature and Operation of Vehicles and Craft) lays down that cars and vehicles "must be
operated in such a manner that any avoidable emissions are prevented and any unavoidable
emissions are kept to a minimum".

According to § 41 (Roads and Railways), "provision shall be made in the case of any construction or
major alteration of public roads as well as of railways, magnetic levitation trains and tramways that
this does not involve any harmful effects on the environment caused by traffic noise which is
avoidable with the use of the best available techniques". This is not to be applied "where the costs of
the protective measure would not be commensurate with the desired protection goal". Noise
protection can also be realized through noise protection walls and barriers or through grinding the rail
surface for example.

§ 42 regulates the compensation for sound-proofing measures at construction works (passive noise
protection).

8 43 authorizes the Federal Government to "adopt by ordinance ... any such provisions as are
necessary to implement Article 41 and Article 42" in order to protect the neighbourhood from any
harmful effects on the environment caused by noise, as well as the procedure to be used to measure
emissions or immissions, during the construction or major alteration of public roads and railways. The
corresponding Traffic Noise Ordinance (16th Federal Immission Control Ordinance) (available in
German) was issued in June 1990. This ordinance replaces the meanwhile abandoned intention to
regulate this matter in a traffic noise protection act of its own.

The Federal Immission Control Act regulates noise immissions in the context of the construction of
roads and railways through the 16th Federal Immission Control Ordinance.

The protection covers not only the interior but also the exterior living area (like balconies, terraces),
which is equally worthy of protection as it is fit for habitation.

§ 43 of the Federal Immission Control Act authorizes the Federal Government to adopt by ordinance
specific technical requirements regarding the construction of roads, railways and tramways and the
type and extent of any sound-proofing measures at construction works needed to protect the
environment from any harmful effects caused by noise.

The necessity for noise protection measures during the construction or major alteration of federal
highways of public easement also arises out of the requirements of § 17 of the Federal Highway Act
(BundesfernstraRengesetz) in the context of the plan approval procedure defined therein.

The guidelines for traffic noise protection at federal highways of public easement (VLArmSchR97)
(available in German) determine limit values for acoustic treatment measures at existing A-roads.

StraBenverkehrsrecht
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Road planning in the context of urban land-use planning is subject to the requirements of § 1(5) of
the Federal Building Code, stipulating that environmental concerns, including noise protection, have
to be considered. Spaces which, on development, will require special physical provisions to counter
external forces, i.e. in our context noise, shall be indicated according to § 9 para. 5 No.1 of the
Federal Building Code. Such an indication comes at the end of acoustic analyses whose purpose is
to bring about predominantly active noise protection.

Another act which is relevant in this context is the Environmental Impact Assessment Act
(Umweltvertraglichkeitsprifungsgesetz, UVPG). One of the purposes of this act is to carry out
effective preventive environmental protection based on uniform principles in the context of the below-
mentioned projects. It covers the identification, description and assessment of the impacts of a
project on the environment. In the context of road traffic and railway noise, the Environmental Impact
Assessment Act gives the following projects that fall within the scope of the act under certain
conditions:

. construction and alteration of a federal motorway or other federal highway

. construction and alteration of railway tracks with the associated operating facilities
. construction and alteration of a track route for trams, elevated urban railways, underground
railways or suspension railways, in each case with the associated operating facilities
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3. Traffic noise

3.1.2 Calculation and assessment foundations

The calculation and assessment foundations for meeting the legal requirements of noise protection
are laid down in acts or the DIN norms and directives mentioned therein. In the context of road and
railway noise, these norms and ordinances are the following: = Stadiebauliche
Larmfibel

. DIN 18005-1 Noise abatement in town planning (estimation procedure)

. RLS-90 Guidelines for noise protection at roads Tt e A Enfripuy

. SCHALL 03 Guideline of the German Federal Railways (Deutsche Bundesbahn, DB) for the
calculation of the sound immission of railways

. 16th Federal Immission Control Ordinance Traffic Noise Ordinance

. VLarmSchR97 Guideline for traffic noise protection at federal highways of public easement

VLarmSchR97 and the 16th Federal Immission Control Ordinance refer to the method of calculation
within RLS-90 and Schall 03. While the former DIN 18005-1 was still based on an older method of
calculation, the new DIN 18005-1 also refers to RLS-90. This is why the fundamental coherences of
noise calculation are treated in section 3.1.2.2 (RLS-90) and not in section 3.1.2.1 (DIN 18005-1).
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3. Traffic noise

3.1.2.1 DIN 18005-1 and its application

This norm indicates how noise protection is to be considered in city planning. It is addressed to
municipalities, city planners, architects and building control authorities. It is not to be applied in
licensing and plan approval procedures.

The identification of sound immissions from the different types of sound sources is represented in a
very simplified way. Relevant regulations and ordinances are listed for an exact calculation. An annex
with diagrams is indicated for an estimation of the sound immissions expected from road, railway and
ship traffic.

Supplement 1 of DIN 18005-1 gives acoustic reference values as objectives for city planning. DIN
18005-2 applies to the mapping of sound immissions and DIN 45682 to noise immission plans.

DIN 18005-1 gives general information on the propagation of sound and on principally possible
measures to reduce sound immissions. It also indicates the necessity to draw up noise abatement
plans pursuant to § 47a of the Federal Immission Control Act.

The norm refers to RLS-90 for the calculation of rating levels in the sphere of influence of roads. An
estimation procedure is included in the annex. Diagrams give an approximate value of the rating level
from traffic on certain roads as a function of the average daily traffic volume (durchschnittliche
tagliche Verkehrsstéarke, DTV) and the distance between the place of immission and the centre of the
nearest lane. What can be considered are corrections for special cases like various speed limits,
different road surfaces, nearby traffic lights as well as urban canyons.

Roads built of cobbled pavement with speed limits of 30 km/h (19 mph) or 50 km/h (31 mph) and
more get an addition of 3 dB or 6 dB. Open-pored asphalt on roads out of town with speed limits of
more than 60 km/h (37 mph) get a deduction of 3 dB. The proximity to traffic lights (less than 100 m)
as well as urban canyons with multi-storey, closed development on both sides lead to an addition of 2
dB each.

The norm gives examples of the approximate distance required for not exceeding certain rating levels
during the night in the case of undisturbed sound propagation for some types of transport routes
(table 3/0).

| Rating level during the night (in dB)

| Type of transport route | 55 | 50 | 45 | 40
| Distance from the centre line (in m)

| Road:

| - Federal motorway | 450 | 800 | 1300 | 1800
| - A-road | 100 | 200 | 45 | 800
| - Secondary road | 40 |70 | 150 | 330
| - Municipal road | |20 | 40 | 90
| Railway:

| - Long-distance route | 190 | 400 | 750 | 1200
| - Local route | 100 | 240 | 500 | 850
| - Local route without cargo | 20 | 40 | 100 | 220
| - Tramline | ] 10 | 20 | 40

Table 3/0: Approximate distance from the centre line of a transport route required for not exceeding
the indicated rating level during the night without sound-proofing measures and in the case of
undisturbed sound propagation (line-of-sight)

In the case of public car parks and those assigned to sports facilities not subject to licensing, RLS-90
must also be applied. The relevant method of calculation for other car parks can be found within the
study on parking area noise (Parkplatzlarmstudie). The emissions of a car park are essentially
determined by the amount of parking spaces, the frequency of movements and the type of vehicles
and the car park itself.

== Stadiebauliche
Larmfibel
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The rating levels in the sphere of influence of railway tracks are calculated according to Schall 03,
that of marshalling yards and freight handling stations according to Akustik 04. The rating level for
railways can also be estimated on the basis of diagrams in the annex. These diagrams help to
determine the rating level of railway traffic depending on the amount of trains, the distance to the
tracks and the type of train. The fact that noise from railway traffic is perceived as less disturbing is
considered with a deduction of 5 dB(A).

The norm also contains indications for air and ship traffic. A diagram for the estimation of the rating
level of ship traffic can be found in the annex as well.

Supplement 1 of DIN 18005-1 gives acoustic reference values as objectives for city planning. During
the planning of roads, railways and other uses requiring protection within their sphere of influence,
the adherence to these reference values must be aspired. The assessment period during the day is
from 6 am to 10 pm and during the night from 10 pm to 6 am. The reference values are listed in table
3/1.

These values are no limit values. They have to be understood as an expert concretization of the
requirements for noise abatement within urban development. The aim must be to adhere to or stay
below them. The reference values are to be applied in the context of city planning but not for the
authorization of individual projects. When two nighttime values are indicated, the lower refers to
industrial, commercial and leisure noise as well as to noise from comparable public enterprises. The
reference values are even to be applied to the borders of the concerned areas of each type of
territory.

Uses Day Night

Purely residential areas (WR),
weekend home areas, holiday home areas 50 40735

General residential areas (WA),
small housing estates (WS), 55 45/40
camping site areas

|Cemeteries, parks, allotment gardens | 55 ] 55

|Special residential areas (WB) | 60 y 45/40
|Village areas (MD), mixed areas (MI) | 60 y 50/45
|Core areas (MK), commercial areas (GE) | 65 ] 55/50
Further special areas, if they are worthy of 45 - 65 35-65

protection, according to the type of use

Table 3/1: Acoustic reference values according to DIN 18005 (in dB(A))

Noise protection is to be considered as one important planning principle besides others. The
weighing of different interests and concerns required in the context of city planning can lead to the
deferment of noise protection matters, especially in built-up areas and if the other concerns have
priority. Adequate compensational measures (e.g. arrangement of the site plan, structural noise
abatement measures) should be planned and secured by means of planning legislation in these
cases.

An estimation of the noise exposure can suffice during the planning phase of urban land-use planning
and for planning at an early stage. An estimation procedure was developed for this purpose, which is
recommended in various federal states. The procedure allows for the identification of noise pollution
on the basis of certain standard input data by means of diagrams (see figure 6/28 in section 6.2.1.6).
Additions to the indicated noise levels have to be considered in many cases. This is why the
application of DIN 18005-1 is recommended right from the beginning, but also due to the fact that this
procedure cannot be applied to the dimensioning of noise protection features and to complicated
planning cases and that its application is not recommended if the identified estimated values exceed
the reference values according to DIN 18005-1. Even this norm represents a simplified determination
procedure and also allows for estimations on the basis of simple standard values from diagrams.
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3. Traffic noise

3.1.2.2 RLS 90 and its application

RLS-90, the guidelines for noise protection at roads (Richtlinien fiir den Larmschutz an Stral3en), was
introduced on the national level by the General Circular Road Construction No. 8/1990 (Allgemeines
Rundschreiben StraRenbau) by the Federal Transport Minister in accordance with the highest road
construction authorities of the Lander, in Baden-Wurttemberg by a decree of the Transport Ministry
from 11 April 1991.

The guidelines deal with noise protection measures and methods of calculation for a quantitative
representation of the noise pollution. The results can also be seen in diagrams.

The purpose of these guidelines is to establish a uniform procedure. They shall help the user to
consider and weigh noise protection issues in the context of road planning, to prove the necessity of
noise protection measures, to develop economic and efficient solutions for noise abatement and to
gear and optimize noise protection measures. The Traffic Noise Ordinance (16th Federal Immission
Control Ordinance) refers to Chapter 4 of RLS-90 (calculation of the rating level). This chapter is
considered as legal provision in the context of noise precaution.

The rating level at roads is determined in the guidelines of RLS-90 on the basis of traffic volume,
percentage of trucks, speed limit, type of road surface and gradient. Gradients of more than 5 % get a
noise addition.

The sound source is assumed at an altitude of 0.5 m above the road. Generally the noise level has to
be calculated and not measured as measurements represent snapshots and lead to random results
depending on the current traffic volume.

Figure 3/4 shows the dependency of the average sound level on the traffic volume and the truck

percentage in a distance of 25 m from the road for a speed limit of 62 mph (100 km/h) during
undisturbed sound propagation. The average distance between basic line and connection line of
sound source and place of immission is 2.5 m.

Figure 3/5 gives the level corrections required for different speed limits depending on the percentage
of trucks.

What is also taken into account is the distance between the place of immission and the sound source,
the weakening of sound through the soil and meteorological conditions as well as reflections and
barriers.

In order to determine unwanted sound reflections from noise protection walls and other reflecting
surfaces, a sound level absorption of the reflected sound of only 1 dB(A) is assumed for plain building
facades and of 8 dB(A) for highly absorbing noise protection walls.

Figure 3/6 illustrates the dependency of the noise level (sound level variations) on the distance
between place of immission and sound source.

Up to 3 dB(A) are added at junctions and crossings with traffic lights due to the additional noises from
starting and braking.

Besides methods of calculation, RLS-90 contains extensive diagrams for the shielding effect of walls
and barriers. Figure 3/7 gives an example of the barrier attenuation (in dB(A)) of a noise protection
wall at a road depending on the altitude of the place of immission above the road and on the height of
the wall.

Pursuant to the guidelines, the calculations are separated into daytime (6 am to 10 pm) and nighttime
(10 pm to 6 am). The sound levels apply to light wind coming from the road and they consider
temperature inversions, both leading to an increase of the sound levels.

Significantly lower sound levels can occur during other conditions. This complicates a comparison
between calculated and measured levels.

In case no project-related traffic figures are available, the guidelines provide information on the traffic
volume for different types of roads.

Just like DIN 18005, RLS-90 contains methods of calculation for parking area noise depending on the
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Fig. 3/4: Average sound level for
daytime (Lm, T) and nighttime (Lm, N)
depending on the traffic volume and
truck percentage (from RLS-90)

Fig. 3/5: Corrections (Dv) for various
speed limits depending on the truck

percentage (from RLS-90)

Fig. 3/6: Sound level variations (Ds) as
a result of different distances (s)
between place of emission (centre of
the considered lane) and place of
immission (only applicable to long and

straight lanes) (from RLS-90)
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Fig. 3/7: Example of sound attenuation
(Dz) through a barrier in dB(A), in a
horizontal distance of 25 m (from RLS-

90)



area, the number of parking spaces and the amount of movements per parking space and hour.
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3. Traffic noise

3.1.2.3 Schall 03 and its application

Schall 03, the guideline for the calculation of sound immissions from railways, gives instructions on
how to conduct acoustic railway studies and is the basis for the calculation of railway noise according
to the Traffic Noise Ordinance (16th Federal Immission Control Ordinance). It was introduced by the
German Federal Railways (Deutsche Bundesbahn) and is to be applied as for the calculation of
sound emissions and immissions in the proximity of railway and tram installations.

Schall 03 contains no information on noise measurement as the rating level principally has to be
calculated.

Similar to DIN 18005-1 and RLS-90, the rating levels apply to light wind blowing from the sound
source to the place of immission and if necessary to existing temperature inversions. Significantly
lower levels will occur in many cases. Slight exceedances of the calculated values are rare.

The guideline indicates a calculation method for the average sound level considering local conditions
like type of train, average amount of trains per hour, travel speed, train length, type of track (type of
track bed) as well as the distance to the railway line. The impact of bridges, railway crossings and
track curves are equally taken into account. The squeaking noises occurring in curves can lead to
sound level additions of up to 8 dB(A).

A place of immission 3.5 m above the ground is assumed for the calculation of the rating levels on
undeveloped territory, 0.2 m above the upper edge of the windows of the considered floor for the
rating levels of buildings.

As railway noise is perceived as less disturbing, a value of 5 dB(A) is deducted from the calculated
rating level. This railway bonus accounts for the "characteristic features of rail-borne traffic"
mentioned in § 43 of the Federal Immission Control Act.

Figure 3/8 illustrates the average sound level in a distance of 25 m from the centre line of the track
depending on the amount of trains per type of train and hour (trains of the same type with the same
share of carriages equipped with rail brakes and the same speed) and on the share of carriages
equipped with disc brakes in the whole train. The length of the train is 100 m, the speed 62 mph (100
km/h). The average altitude of the connection line between place of emission and place of immission
is 2.0 m.

Figure 3/9 gives the sound level variations which have to be considered due to the different distances
between the centre line of the track and the place of immission.

Just like in DIN 18005-1 and RLS-90 the rating levels are calculated separately for day and night. As
immission limit values according to the Traffic Noise Ordinance (see section 3.1.2.4) are lower at
nighttime than at daytime and railway noise emissions are often the same for day and night, a
calculation of the nighttime values suffices in many cases.

Schall 03 also contains calculation examples but no guide or limit values.
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Fig. 3/8: Average sound level in a
distance of 25 m from a long and
straight track route depending on the
percentage of vehicles with disc
brakes (in %) related to the whole train
within a train category (p)

(from Schall 03)

Fig. 3/9: Sound level variation Ds as a
result of different distances s between
the centre line of the track and the
place of immission for a long and
straight track route

(from Schall 03)
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3. Traffic noise

3.1.2.4 Traffic Noise Ordinance (16th Federal Immission Control Ordinance)
and its application

The Traffic Noise Ordinance (16th Federal Immission Control Ordinance) (available in German) is
applied to the construction or major alteration of public roads and railways. An alteration is "major" if a
road is enlarged by one or several continuous lanes (the same applies to railway tracks) or if the
rating level of a transport route increases by at least 3 dB(A) or to at least 70 dB(A) during the day
and at least 60 dB(A) during the night as a result of significant building measures. An alteration is
also "major" if an existing level of traffic noise of at least 70 dB(A) during the day or 60 dB(A) during
the night is still increased through significant building measures (this does not apply to commercial
areas).

Modified traffic light circuits or smaller building measures, e.g. the construction of a traffic island,
represent no significant building measures in the meaning of the ordinance.

The calculation of the rating levels is based on RLS-90 and Schall 03 for railways. The ordinance
refers to special methods of calculation developed by the German Federal Railways (Akustik 04) for
extensive railway installations on which cargo trains are assembled or disassembled on a large scale.

The Traffic Noise Ordinance determines within its scope the immission limit values listed in table 3/2
to protect the neighbourhood from harmful environmental impacts caused by traffic noise. If the limit
values are exceeded, there is a right to noise protection measures, predominantly active measures
like noise protection walls and barriers. If this is not possible or if "the costs of the protective measure
would not be commensurate with the desired protection goal” (§ 41 (2) of the Federal Immission
Control Act), passive noise protection measures (e.g. soundproof windows) must be taken at the
concerned buildings. Nature and extent of the necessary sound-proofing measures for rooms
requiring protection in construction works are determined by the Ordinance on Road Noise Protection
Measures (24th Federal Immission Control Ordinance).

Uses | Day Night
Hospitals, school S, 57 47
spas and nursing homes

Purely and general residentia areas, 59 49
small housing estates

que areas, village areas, 64 54
mixed areas

Commercial areas 69 ’ 59

Table 3/2: Immission limit values from the 16th Federal Immission Control Ordinance in dB(A)

If the protected use is restricted to daytime or nighttime, only the limit value valid at this time is to be
applied.

What has to be considered in the context of railway traffic is the fact that the characteristic features
for rail-borne traffic with the usual deduction of 5 dB is not to be applied to railways on which cargo
trains are assembled or disassembled on a large scale.
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3. Traffic noise

3.1.2.5 Guidelines for traffic noise protection at federal highways of public
easement (VLa&rmSchR 97)

The publication by the Ministry of the Interior of the Land of Baden-Wiurttemberg from 28 July 1986
amended an administrative regulation by the Ministry of Economics on guidelines for traffic noise
protection at roads from 18 August 1983. It regulates that acoustic treatment measures at roads of

public or federal easement are to be considered if the average sound levels calculated according to RLS-
90 exceed one of the following immission limit values (see table 3/3).

|Uses | Day ] Night
Hospitals, schools, spas and nursing homes, residential areas

and small housing estates 70 60
|Core areas, village areas, mixed areas | 72 ] 62
|Commercial areas | 75 ] 65

Table 3/3: Limit values for acoustic treatment measures at roads of public or federal easement, in
dB(A)

If the limit values are exceeded, the road construction authorities conduct active noise protection
measures or compensate the costs of soundproof windows to 75 % in accordance with the available
funds, as laid down in the Fiscal Equalization Act (Finanzausgleichsgesetz, FAG).
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3. Traffic noise

3.2 Aircraft noise
3.2.1 Legal foundation

The Act on the Protection from Aircraft Noise (Gesetz zum Schutz gegen Fluglarm) (available in
German) was established in 1971, that is three years before the Federal Immission Control Act. It
constitutes an important legal basis for uniform aircraft noise protection measures on the national
level. A legal provision became necessary due to the significant increase in jet aircrafts and air traffic.
And prognoses predict a further increase in flights for the future.

Although the aircraft noise exposure of the population was seemingly reduced due to the use of noise-
reduced aircraft engines, a drastic reduction of military air traffic, improved flight-control measures
and other technological developments, the strong increase in flights and frequent night flights or
flights at a marginal time of day have more and more sensitized the affected residents.

The Federal Government has amended the Act on the Protection from Aircraft Noise by the Act on
the Improvement of the Protection from Aircraft Noise in the Surrounding of Airfields (Gesetz zur
Verbesserung des Schutzes vor Fluglarm in der Umgebung von Flugplatzen) from 1 June 2007. The
following improvements were the most important:

Fig. 3/10: Aerial picture Stuttga
airport

. separate aircraft noise assessment for daytime and nighttime
. determination of lower protection zone limit values and a modified method of calculation
. military airfields

Both the previous and the amended Aircraft Noise Act provide for a forward-looking development
planning in the areas around airfields exposed to noise in order to prevent the emergence of noise
conflicts. The act ensures constructional noise abatement measures and use restrictions in the
surrounding of airfields.

Furthermore airfields are provided with essential legal and planning security as for their expansion.

According to § 4 of this act, noise protection areas shall be established by means of a statutory
decree of the Land Government in question in the surrounding of airfields, among others for all
commercial airports with scheduled airline services or charter air traffic as well as for all military
airfields designated for the operation of aircrafts with jet engines.

A distinction is made between the following airfields:

. new or substantially expanded civilian airfields within the meaning of § 4 para. 1 Nos. 1 and 2
. existing civilian airfields within the meaning of § 4 para. 1 Nos. 1 and 2

. new or substantially expanded military airfields within the meaning of § 4 para. 1 Nos. 3 and 4
. existing airfields within the meaning of § 4 para. 1 Nos. 3 and 4

According to § 2 para. 2, the noise protection area of an airfield shall be subdivided, according to the
extent of the noise impact, into two protection zones for daytime and one protection zone for
nighttime.

Protection zones shall encompass those areas in which the equivalent continuous sound pressure
level LAeq caused by aircraft noise and, in the case of the nighttime protection zone, the maximum
level LAmax caused by aircraft noise exceeds the values according to § 2 para. 2.

These values are determined in accordance with the annex to the present act, taking into account the
type and extent of the foreseeable flight operations.

According to 8 2 para. 2, the values for the protection zones are:

. for new or substantially expanded civilian airfields within the meaning of § 4 para. 1 Nos. 1 and

2

- Daytime protection zone 1:  Laeq pay =60 dB(A)
- Daytime protection zone 2: Laeq Day =55 dB(A)
- Nighttime protection zone: until 31 December 2010

L aeq Night =53 dB(A)
Lamax = 6 x 57 dB(A)
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from 1 January 2011
L aeq Night =50 dB(A)
Lamax =6 x 53 dB(A)

. for existing civilian airfields within the meaning of § 4 para. 1 Nos. 1 and 2

- Daytime protection zone 1: Laeq pay =65 dB(A)
- Daytime protection zone 2: Lagq pay =60 dB(A)
- Nighttime protection zone:  Laeq Night =55 dB(A)

Lamax =6 x 57 dB(A)

. for new or substantially expanded military airfields within the meaning of § 4 para. 1 Nos. 3

and 4
- Daytime protection zone 1:  Laeq pay =63 dB(A)

- Daytime protection zone 2:  Lagq payg =58 dB(A)

- Nighttime protection zone: until 31 December 2010
LAeq Night =53 dB(A)
Lamax =6 mal 57 dB(A)
from 1 January 2011
Laeq Night =50dB(A)
Lamax =6 mal 53 dB(A)

. for existing airfields within the meaning of § 4 para. 1 Nos. 3 and 4

- Daytime protection zone 1: Lagq pay = 68 dB(A)

- Daytime protection zone 2: Laeq Day =63 dB(A)

- Nighttime protection zone:  Lagq night =55 dB(A)
Lamax =6 mal 57 dB(A)

The objective of this new regulation is to protect people exposed to night flight noise from unhealthy
sleeping disorders.

Noise protection for bedrooms is ensured if the aircraft noise exceeds an average sound level of 55
dB at night for existing airfields or if particularly noisy overflights occur regularly.

A clearly stricter value is applied to large expansion projects. The limit value is set at 53 dB until 2010
and from 1 January 2011 at 50 dB.

If a commercial airport is newly built or substantially expanded, the right to constructional noise
reduction measures for dwellings begins as from an average sound level related to aircraft noise of
60 dB.

This value will also be binding for plan approval decisions for airfields in order to ensure clarity at an
early stage as for the noise protection measures required in the context of expansion projects for all
parties concerned. According to the previous Aircraft Noise Act from 1971, the right to constructional
noise protection measures begins as from an aircraft noise level of more than 75 dB.

However, previous and new limit values cannot be compared as a new method of calculation is to be
applied as from the revision of the act.

§ 5 of the act regulates building restrictions.

No hospitals, nursing homes, convalescent homes and similar facilities requiring equal protection
shall be constructed in a noise protection area. The same shall apply to schools, children's nurseries
und similar facilities requiring equal protection in the daytime protection zones of the noise protection
area.

In daytime protection zone 1 and in the nighttime protection zone, no dwellings shall

be constructed to secure free spaces and prevent the emergence of noise conflicts. The amendment
therefore also serves justified airline concerns.

In the context of noise abatement plans pursuant to§ 47d of the Federal Immission Control Act, the
corresponding values of § 2 para. 2 of the Act on the Protection from Aircraft Noise are to be applied
for airfields according to § 14 of this Act.

The statutory decree from November 1975 regulates that supersonic speeds are prohibited for civilian
flights above Germany.

In the case of the construction or expansion of an airfield which requires a plan approval decision
pursuant to § 8 of the Civil Aviation Act (Luftverkehrsgesetz), an environmental impact assessment
pursuant to the Environmental Impact Assessment Act (Umweltvertraglichkeitspriifungsgesetz) must



be carried out as from 1990.
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3. Traffic noise

3.2 Aircraft noise
3.2.2 Assessment foundations

According to 8 5 of the Aircraft Noise Act, no dwellings shall be constructed in the noisier daytime
protection zone 1. In daytime protection zone 2 dwellings shall only be built if they satisfy the noise
insulation requirements for building components encasing rooms (e.g. soundproof windows) pursuant
the Ordinance on structural sound insulation requirements (Sound Insulation Ordinance, Schallschutz-

Verordnung) (available in German).

No hospitals, nursing homes, convalescent homes, schools and similar facilities requiring equal
protection shall be constructed in a noise protection area. The owner of a property within protection
zones 1 or 2 of an airfield is affected by far-reaching legal and financial consequences.

For information on noise abatement planning in the Filder area, please visit:
http://www.laermkarten.de/laermminderungsplanung-filder/index.html (available in English and
German)
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Fig. 3/11: Noise abatemant plan for the
Filder region, aircraft noise at daytime
(6 am - 10 pm),

source: ACCON GmbH (Ltd.)

Fig. 3/12: Noise abatement plan for the
Filder region, aircraft noise at
Nighttime (10 pm - 6 am),

source: ACCON GmbH (Ltd.)
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Fig. 3/1: Road and trail traffic
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