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As the “New Style Agency”, the Federal Environ-
mental Agency, also known as the UBA, has been
much talked about since its formation in 1974.
Since then, the UBA has often provided the initiative
for German environmental policy, supplied the facts
and made suggestions – for new regulations and
limiting values as well as for new techniques and
processes. Over the past twenty-five years, it has
become a partner for the administration and
industry, for associations and initiatives – and not
least for the general public. Even if we were not
always of the same opinion, and sometimes even
ruffled each other’s feathers: The large number of
congratulations which the UBA received on the
occasion of its 25-year anniversary in July 1999,
reiterates that we are on the right track. 

However, we do not rest on our laurels. Our aim is to
be a modern, service-oriented official body. An exter-
nal sign of this is the new layout of the annual report.
The contributions are briefer and more reader-friend-
ly than previously. “Jargonese” has been avoided
wherever possible. The overview chapters with the
broad, general topics of the past year – from climat-
ic protection through to product-related environmen-
tal protection, from sustainable development in
towns and municipalities through to water protection
strategies – follows in a second part. Here the indi-
vidual departments provide brief and clear informa-
tion about project results and other news. 

A focal point of the UBA’s activities in 1999 was “En-
vironment and Health”. The clear increase in asth-
ma and allergies shows exemplarily how much need
for action there is in this field. Much too little has

been registered to date on the harmful effects of fine
particles in the air on human health. The possible
consequences of noise are also becoming increas-
ingly evident: more frequent release of stress hor-
mones and cardio-vascular illnesses. Not least, in-
fection protection also requires more attention. The
changeover from the Federal Epidemic Control Act to
the Protection Against Infection Act makes this obvi-
ous.

The UBA pointed out the risks of hormonally acting
substances at an early date. Moreover, in our opin-
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ion, too little investigation has been carried out into
what consequences the release of genetically
engineered plants might have. 

It goes without saying that we do not keep our knowl-
edge to ourselves. A large amount of information is
also available on our Homepage in the Internet
(http://www.umweltbundesamt.de), part of which in
English as well. The number of visits to this site has
risen continuously; in 1999 they numbered almost
1.7 million. 

The new head office of the UBA in Dessau (Saxony-
Anhalt) is currently taking shape. The exhibition on
the new head office being a part of the World Exhibi-
tion Expo 2000 has been setting a sign in the corre-
spondence region of Saxony-Anhalt. In 2000, the civ-
il engineering works will commence for the architec-
turally attractive and also ecologically trend setting
project. It is intended to be a model for future ad-
ministrative buildings – an example that ecology and
economy can definitely be united in consonance.

My thanks go to the staff, who have made extra-
ordinary efforts despite ever-scarcer resources.

Prof Dr Andreas Troge
President
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The Federal Environmental Agency (UBA) was es-
tablished by an Act of Parliament of 22 July 1974 as
an independent Federal authority based in Berlin. It
is expected to move to Dessau in 2003. In 1999, a
brochure was published to mark its 25th anniver-
sary. 

The UBA has the following functions:
• To provide the Federal Ministry for the Envi-

ronment with scientific assistance in the areas
of pollution control and soil conservation, man-
agement of waste and water resources and
with respect to the health-related aspects of
environmental protection, notably in the elabo-
ration of legislation and administrative regula-
tions.

• To research and develop the foundations for ap-
propriate forms of action and to test and investi-
gate processes and facilities.

• To set up and maintain an information system
for environmental planning as well as central en-
vironmental documentation; to measure wide-
spread air pollution; to inform the public about
environmental matters.

• To provide central services and assistance for
departmental research and for the coordination
of the Federal Government’s environmental re-
search and to support the federal government in
evaluating the environmental compatibility of
measures.

To fulfil these tasks, the UBA also carries out its own
scientific research.

In addition, the UBA is also responsible for a range
of other functions (see list on page 7).

To meet the international obligations of Germany, the
Agency is represented in 349 committees, including
62 institutions of the United Nations and 29 of the
Organisation for Economic Cooperation and Devel-
opment (OECD). Employees of the UBA are involved
in a total of 105 committees of the European Union
(EU).

Personnel development

The currently expected relocation of the UBA to
Dessau in 2003 (see article on page 148) has al-
ready had significant effects on personnel manage-
ment. Employees are leaving the UBA for family rea-
sons, to take up alternative employment in Berlin.
This leads to a loss in experience for the Agency. At
the same time, it also offers the opportunity of gain-
ing new employees and therefore new impulses for
the Agency’s work. 

Therefore, the topic of “Personnel Development” is
of particular significance. It is an element of the
modernisation of the administration, which is ne-
cessary due to scarce resources and increasing
costs consciousness. By autumn 2000, a concept
for personnel development is planned to be pro-
duced in cooperation with the administrative office
and the staff council. The aim is to deploy the ex-
isting personnel optimally and to gain new, quali-
fied personnel. Particular importance will be
placed in training and further training. The UBA ex-
pects all participants to profit from this: in the form
of greater work quality and increased work satis-
faction.

Staff and budget details are given in part 2 on page
142.

Organisation

The UBA was reorganised in August 1999.

The structure continues the basic principles of
the UBA’s reorganisation in 1994 which provided
that Department (FB) II “Environment and
Health” formulates future environmental require-
ments from the viewpoint of protecting man and
the ecosystem, which are then transformed into
technical measures in FB III “Environmentally
Compatible Technologies – Procedures and Prod-
ucts”.

The Federal Environmental Agency – a
modern, service-oriented authority

The Federal Environmental Agency –
a modern, service-oriented authority
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Functions of the Federal Environmental Agency (Selection)

Environmental assessment authority for new substances and assessment authority for so-called “existing
chemicals” under the EC Existing Chemicals Regulation.

Participation in the enforcement of the Plant Protection Act, the Genetic Engineering Act, the Lead-in-
Petrol Act, the Medical Preparations Act and the Act on the Dumping of Waste at Sea as the managing
authority.

Receiving and assessing information about detergents and cleansing agents according to the Washing and
Cleansing Agents Act.

Permitting authority for activities in the Antarctic pursuant to the Act for the Implementation of the Envi-
ronmental Protection Protocol Treaty of 4 October 1991 to the Antarctic.

Involvement in the implementation of the soil conservation concept, the rehabilitation of former waste dis-
posal and industrial sites.

Operation of the environmental specimen bank and reporting on the results of analyses.

Management of the “Pollution Abatement Investment Programme”, together with the Deutsche Aus-
gleichsbank (DtA).

Management of projects supported by the Federal Ministry of Education and Research (BMBF)

Office for storage and transport of substances hazardous to water

Information and documentation office for substances hazardous to water 

Contact office under the Basel Convention 

National focal point for UNESCO on environmental education 

Participation in awarding the eco-label and promoting environmentally friendly products, notably in the
public procurement sector

Central office for recording, reporting, and assessment of hazardous incidents (ZEMA)

National reference laboratory for EU monitoring of air pollution

Implementation of the EC Directive concerning integrated pollution prevention and control (IPPC Direc-
tive)

Implementation of the Act for Protection against Aircraft Noise

Office of the Joint Commission of the Federal Government and the Federal States on environmental in-
formation systems

Coordinating office for supporting the tasks of the joint central substance data pool of the Federal Gov-
ernment / States (GSBL)

Cooperation centre of the World Health Organisation (WHO) for monitoring air quality and for combating
air pollution

Cooperation centre of the WHO for drinking water hygiene

Performance of tests within the scope of Articel10c of the Federal Communicable Diseases Act 

Tasks in connection with the European Environment Agency (EEA)
• National focal point (coordination of German contributions)

• National reference centres for air quality, air emissions, inland waters, marine and coastal environ-
ment, soil and waste

• European topic centre for air emissions

Tasks connected with the preparations for the accession of Central and Eastern European Countries to
the European Union
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Department (FB) I “Environmental Planning and En-
vironmental Strategies” (see page 94 ff.) remains
responsible for general specialist problems. It has
been significantly augmented by the allocation of
“Energy” tasks.

FB II “Environment and Health: Water, Soil and Air
Hygiene, Ecology” (see page 107 ff.) unites large
parts of the former FB II “Environmental Quality and
Environmental Requirements” and FB V “Institute for
Water, Soil and Air Hygiene” [1]. The central aspect
was to concentrate the environmental media related
capacities of the UBA in balanced departments for
the protected elements “Ecology” and “Health-relat-
ed concerns of Environmental Protection” (Environ-
mental Hygiene). 

The internal structure of FB III “Environmentally
Compatible Technology- Processes and Products”
(see page 124 ff.) consists – as previously – of sec-
tions dealing with specific branches, which are re-
sponsible for evaluating not only the production
processes but also the products of these branches
taking a cross-media approach. The new Division III
3 “Waste and Waste Water Management” amalga-
mates tasks previously realised in various depart-
ments.

FB IV “Chemicals Safety and Genetic Engineering”
(see pages 136 ff.) has essentially remained un-
changed. It has been made responsible for the en-
forcement of Article 10 c of the Federal Communi-
cable Diseases Act  – due to its relationships to the
enforcement of other laws in the field of substances
control legislation, both with respect to content and
formally. It was further given responsibility for the
“Investigation and Assessment of Substances Haz-
ardous to Water”. The incorporation of this task into
FB IV furthers the necessary harmonisation of
chemicals assessment approaches used under
chemicals transport and hazardous incidents legis-
lation.

A management task force has been set up to devel-
op structures for the enforcement of the Biocides
Act.

The Central Administration Department (see page
142 ff.) has now concentrated its functions into two
divisions instead of three. Division Z 1 “Administra-
tion and Project Management” also includes the le-
gal department and the administrative supervision of
environmental research plan (UFOPLAN) and other
support projects. The departmental structure of Divi-
sion Z 2 “Documentation, Data Processing and User

The headquarter of the Federal Environmental Agency in Berlin, Bismarckplatz 1. (Photo: UBA)
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Services” has been adjusted to meet the modern re-
quirements of a client-server structure.

The Central Administration Department also in-
cludes the management taskforce “Introduction of
Cost-Performance Analysis to the UBA” (see below).
The reorganisation has resulted in the UBA now hav-
ing some 50 fewer sections and units. The number
of divisions was reduced by 7 to 16.

The UBA has taken further steps towards mod-
ernising itself – with the aim of becoming a service-
oriented authority. These include:

• An evaluation as to the extent to wich actual
practices of the agency are oriented to the guide-
lines agreed in 1998;

• “Quality Assurance in Reorganisation”: The task
is to ensure that the aims and intentions of the
reorganisation are put into concrete terms and
realised;

• Staff development planning;
• Producing a planning and management informa-

tion system including the introduction of costs-
performace analysis.

Introduction of 
cost-performance analysis

The cost-performance analysis (CPA) pilot project at
the UBA is supported by the Federal Ministry of Fi-
nance. Following several months of preparations, in
the middle of 1999, work began on producing the
concept. The CPA took on clear contours during
1999. At the same time, it became clear that this
new instrument can also be applied to the tasks of a
scientific federal authority without any methodologi-
cal problems and with good promise.

CPA is necessary to generate the information re-
quired to manage an authority in a way that is more
strongly geared to the services it provides. It should
enable the employees of the UBA to be more direct-
ly responsible for their own work.

The typical tasks of the UBA, above all in Depart-
ments I, II and III, can not be easily expressed in the
form of projects or so-called repetitive products as
offered as output types by standard CPA to date.
Therefore, these tasks were described in the form of
specialist topics, including details about aims, re-
sults, scheduled dates, and quality requirements

and each description is completed by a short sum-
mary.

At present, the total output of the UBA is divided in-
to 
• main products,
• specialist topics and 
• projects.

CPA makes sense for main products. In the case of
specialist topics set up for the long term, the output
cannot be quantitatively recorded. In this case, pre-
cise verbal descriptions and details about scheduled
dates are more expressive.

The specialist topics have been uniformly organised
into so-called pre-products essential to producing the
respective results. These include appropriating spe-
cialist knowledge and integrating internal and exter-
nal research projects. The preproducts for each spe-
cialist topic are used as cost units in the CPA. Pro-
jects have a defined beginning and a fixed end, i. e.
the time at which the project has produced a result.
An important part of the work to implement CPA at
the Federal Environmental Agency CPA is producing
and validating the lists and catalogues of the internal
and external main products, specialist topics and
pre-products. 

The development work with the detailed CPA concept
and a functional IT system should be completed by
the end of July 2000. Effective operation should be
introduced gradually from autumn 2000. The subse-
quent training and adaptation phase is foreseen to
finish in mid 2003, before UBA’s relocation to
Dessau. Thereafter, routine permanent operation
can commence. (Z LS KLR)

[1] The Institute for Water, Soil and Air Hygiene of the for-
mer Federal Health Agency was incorporated in the UBA
with the effective date of the Health Institutions Reform Act
(GNG) on 1st July 1994.
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To perceive changes in our environment, we are to
observe them. There can be different types of rea-
sons for doing so.

For example, we direct our attention to extreme
weather phenomena. We register the seasonally un-
expected occurrence of tornados in the USA. We reg-
ister extreme summer temperatures in Central Eu-
rope and the occurrence of animal species in the
North Sea which are otherwise only known of in
warmer climatic zones.

We do this, because such changes could reveal signs
or even evidence of a global climatic change. In this
case, we therefore observe changes in our environ-
ment based on a hypothesis which is assumed from
a scientific point of view, but whose time dimensions
have not yet been able to be verified by concrete per-
ceptions.

However, scientists also observe changes in the envi-
ronment without being guided by such hypotheses.

With the occurrence and identification of the new
type of forest damage at the start of the eighties at
the latest, we had to acknowledge that environmen-
tal changes are not always the result of simple
cause-effect relationships. Here it became clear that
changes in the environment could also be indicators
of previously unknown relationships between load
and effect. As the ability of man to describe, with
foresight, all the imaginable effect relationships, not
only reaches its limits for cognitive reasons, but for
economic reasons too, we are well advised to care-
fully observe changes in our environment and to
check for plausible relationships. The phenomenon
of substances with a possible hormonal effect is just
such an example.

Information on action

One cannot always be certain that what is currently
being observed can also be interpreted with respect

to the present. We must also make provisions to be
able to analyse and examine that which is observed
retrospectively based on an advanced level of knowl-
edge. This is enabled by the setting up of an archive
of samples, which have been taken from the envi-
ronment and stored so that an analysis of the stored
samples, even many years later, can provide a cor-
rect image of their original material spectrum. The
Federal Government’s environmental specimen bank
is a worldwide unique instrument for this purpose.

A further task of environmental monitoring is con-
trolling the success of environmental policy mea-
sures. Traditionally, it is primarily directed at the me-
dia soil, water and air and is intended to monitor the
success of the statutorily prescribed, mainly emis-
sions-related environmental standards. According to
the allocation of tasks between the federal govern-
ment and the states, this core area of environmental
monitoring primarily lies within the responsibility of
the Länder (States).

Reporting on the results of the environmental moni-
toring necessarily means that the aims and methods
of the monitoring have to be stipulated and the cor-
responding standards of assessment elucidated. En-
vironmental monitoring leads to an abundance of in-
formation, which – taken at face value – may well
have an intrinsic value, however as the basis for de-
cisions regarding further environmental policy ac-
tion, they always need to be placed in the perspec-
tive of a broader framework.

There is no doubt, the concentration of a chemical
substance in a specific matrix has a certain informa-
tive value. However, the real significance of this in-
formation can only be deduced from a wide range of
additional knowledge. These include specific charac-
teristics such as persistence (resistance against en-
vironmental influences), its accumulation capacity,
and water solubility or chemical reactivity. In addi-
tion, there is information about the end point of a
possible effect in the organism, about the position of
a substance in the food chain and about paths along

1. Results of environmental 
monitoring 

1. Results of environmental 
monitoring 
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which a pollutant can get to its place of action. These
are supplemented by information about the conse-
quences of material effects due to changes in equi-
libria in ecosystems.

Instruments of environmental 
monitoring

Within the scope of its reorganisation, the Federal
Environmental Agency (UBA) has created a section
which tracks selected questions of environmental
monitoring experimentally and at the same time
places particular importance in questions that are
non media-specific. In this section, which concep-
tionally supplements the media-related work of the
Agency, highly and medium persistent compounds
and chemicals are dealt with – due to their generic
significance. Persistent Organic Pollutants (POP),
sulphurhexafluoride (SF

6
), methyl-tert-butylether

(MTBE) and certain active plant protection sub-
stances are several prominent examples of this se-
lected range of materials. In this sense, within the
scope of its research, the UBA participates in con-
crete environmental monitoring programmes.

Monitoring programmes

One application for such general approaches stems
from the international sector: In 1979, the Econom-
ic Commission for Europe of the United Nations
(UN-ECE) elaborated the Convention on Long-range
Transboundary Air Pollution (LRTAP Convention).
Within the scope of this UN-ECE agreement and its
protocols, all 54 signatory countries, including Ger-
many, are obliged to make national contributions to
the joint programmes for environmental monitoring
(acidification of waters, forest damage, material
damage, effects in agricultural plants and natural
vegetation, critical loads and levels, and integrated
environmental monitoring). The six programmes, in
which around 35 European countries participate, in-
clude the installation and Europe-wide coordination
of environmental monitoring projects by internation-
al programme centres. The programmes them-
selves are managed by pilot countries. Germany is
the pilot country for the programmes “forest dam-
age” and “critical loads”. The data collected annu-
ally in Germany are available in the ECE programme
centres, however to date have not been available na-
tionally.

The UBA has access to all the international monitor-
ing programmes mentioned. Since the beginning of
1998 it has become possible to use these data for
purposes outside of the UN-ECE agreement too. The
value of this classification lies in the assured data
quality over long time series and the comprehensive
character of the monitoring programmes.

This information can also be accessed under the ad-
dress http://www.umweltdaten.de/uid/start.html.
The large number of possible uses is also indicated
there. Thus, for example, the current risk to the ob-
served medium/ecosystem with respect to air pollu-
tion can be described by determining whether and by
how much pollution limits are exceeded.

Health-related environmental 
monitoring

Health-related questions are tracked by the Federal
Environmental Agency with the environmental survey
and the human organ samples bank.

The environmental survey records data of 4,800 ex-
amined persons who are representative of the resi-
dent population of Germany. It was carried out for
the third time in 1998 and for the first time ever, in-
cluded the whole of Germany. The evaluation of the
samples was not agreed until the beginning of
1999. Nevertheless, several trends can already be
identified. Thus, a previously observed reduction in
lead levels (in the blood) and arsenic (in the urine)
continues. However, the values for mercury (in
blood) and cadmium (in urine) have hardly
changed. The values show that impairment to the
health of around 0.5 % of the adult population can-
not be reliably precluded. The standards used for
this assessment are the human biomonitoring val-
ues of the UBA. These are standard values in the
sense of uniform national orientation standards for
environmental medicine.

The drinking water values for lead, copper and zinc
have changed mainly in the “neuen Länder” (former
GDR): The fall in average lead levels is counterposed
by a significant increase in copper and zinc. Cadmi-
um appears to have hardly changed. Measured
against the values of the soon to be rewritten EC
Drinking Water Directive, in Germany the lead levels
would be exceeded by 5 %, copper by 2 % and nick-
el by 13 %.
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A characteristic of the human organ samples bank –
as well as the environmental samples bank of the
Federal Government – is the archiving of the sample
material over long periods. Apart from the input anal-
ysis routinely carried out, these archived samples are
available if problem substances that have not been
monitored or hardly investigated to date in the bodi-
ly pollutant load of humans are to be recorded and
their changes over time made visible.

At the 1998 Dioxin Congress in Stockholm (organ-
ised by the Swedish environmental agency), a strong
increase in polybrominated flame retardents agent
was reported in Swedish human milk samples.

Therefore, in 1999, 20 full blood samples (10 female
and 10 male) were taken from the Münster student
group of the sampling years 1985, 1990, 1995 and
1999 of the environmental samples bank and were
investigated for residues of polybrominated
diphenylethers and for the residues of other POPs.

Although the investigations have not yet been com-
pletely assessed, a trend can be determined which
shows that polybrominated diphenylether is present
in archived human blood samples in the Federal Gov-
ernment’s environmental samples bank in concen-
trations comparable to those in Swedish human milk
samples. Prognoses, as were published in Sweden
for human milk samples (doubling of the contents
within 5 years) can not be so clearly confirmed for
Germany based on the results of these investiga-
tions. To be more meaningful, these investigations
should be supplemented by the determination of
polybrominated diphenylether in archived human
milk samples.

Investigation of marine and limnic 
organisms

Such retrospective monitoring was carried out on the
environmental samples of this archive for several
hormonally effective chemicals (alkylphenols,
bisphenol A and organotin compounds) in marine
and limnic organisms. The findings signalise that the
ban on the use of paints containing tributyltin (TBT)
on ships less than 25 metres long has not resulted
in any significant reduction in the pollution of aquat-
ic ecosystems. The TBT values measured in the tis-
sue of sea organisms (mussels) during the whole
sampling period 1985 to 1996 – depending on their

location – lay 9 to 17 times above the critical con-
centration ranges stipulated by the OSPAR Commis-
sion. The degree by which these values are exceed-
ed is alarming and was the reason for measures be-
ing taken by the Federal Government.

A further result that is considered disquieting stems
from the retrospective monitoring of the alkylpheno-
lethoxylate (APEO) group of substances. In fact, the
use of APEO was reduced by approx. 85 % between
1986 and 1997 due to a voluntary undertaking of
the industry. However, investigations on mussel sam-
ples from the environmental samples bank from the
Wadden Sea do not reflect this drastic reduction in
usage. Although the 4-nonylphenol content in mus-
sels from the Lower Saxony Wadden Sea fell between
1985 and 1992 from 9.7 to 3.5 micrograms per kilo-
gram fatty tissue (µg/kg FG); in the following years
varying concentrations were verified with an upwards
trend, so that in 1996, contents of 5.2 µg/kg FG had
again been established. A similar result has also
been obtained for the Schleswig-Holstein Wadden
Sea.

Water and soil quality criteria

Since the beginning of the 90’s, assessment stan-
dards have been developed for waters first and re-
cently for solids too, to protect free-living bio-
coenoses. The basis for water and soil quality crite-
ria is formed from data on the effects of substances
(primarily from laboratory tests for key species and
biological processes). The thus determined quality
criteria should reflect structures of the ecosystems –
frequency (abundance) and diversity of the species –
and functions (such as the mineralisation of nutri-
ents). The stipulation of quality criteria is not only
based on scientific criteria, but also includes evalu-
ated conventions for risk equalisation. It is therefore
imperative that the quality criteria are tested in the
real loading situation of a body of water, to be able to
deduce assessment standards for practical water
monitoring from quality criteria in the enforcement of
the specialist states’ administrations.

In a close cooperation between the Federal Govern-
ment and the Länder, the target levels for waters
have been deduced for industrial chemicals, metals
and plant protection products (PPP) and checked
with respect to their significance for determining ac-
tion to be taken. Initial results of the checking of the
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target levels for PPP from North Rhine Westphalia
show that only 13 of 33 products are found in negli-
gible concentrations in waters. However, the over-
whelming majority frequently (3), sporadically (6) or
rarely (11) exceed the target levels.

Ecosystemic environmental monitoring 

Since 1997, the UBA, together with the States of
Bavaria, Hesse and Thuringia, has sponsored the pi-
lot use of ecosystematically organised environmental
monitoring in the Rhön biosphere reserve. 

The special feature of this approach, as repeatedly
underlined by the German Council of Environmental
Advisors (SRU), is the meaningful connection be-
tween systems theory (functionalities) and question-
led (hypotheses) approaches. To this end, ten envi-
ronmental problems, deemed globally and nationally
relevant, were selected and differentiated into 150
partial hypotheses on the causes and consequences
of environmental changes.

The inner structure of these hypotheses (arranged in-
to causes, primary effects and secondary effects)
corresponds with national and international ap-
proaches for the selection of environmental indica-
tors (OECD, CSD, EEA). 

This systems theoretical approach serves to ensure
the functionality and efficiency of individual ecosys-
tems or of the overall balance of nature in the de-
scription of future environmental conditions.

(II 1)
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The Federal Government and the Länder boast a
wide range of valuable environmentally relevant in-
formation. The efforts to combine this information
and to make it available to all have made huge ad-
vances in recent years. The projects GEIN for the
public and FINDEX/GSBL for authorities show how
access to national environmentally relevant informa-
tion can be created. At the same time, they are ex-
amples of good co-operation between the Federal
Government and the States. 

GEIN – The German Environmental 
Information Network

The German Environmental Information Network
(GEIN) provides access to the information spread
over the web sites of numerous public institutions
such as the environmental authorities, Federal and
State agencies, ministries and thus serves as an in-
formation broker for environmental information in
Germany. The information offer includes the envi-
ronmental data catalogues (UDK) of the Federal
Government and States. These are meta informa-
tion systems which contain information about envi-
ronmentally relevant data sets. The data are main-
tained by the respective institutions and are not or
only partially directly accessible via web sites. The
information offer for the Federal Government sector
was amalgamated, updated and extended in the
UDK-UBA.

GEIN, on the other hand, is not an in-house project
of the authorities, but is targeted at the general pub-
lic. With the new GEIN system, the knowledge on en-
vironmental topics which is available in the Federal
Government and the Länder is also made available
to the members of the public in the internet. In this
way, the information providers fulfil their duty to in-
form the public as provided for in the EC Directive for
Free Access to Information about the Environment
(90/313/EEC), the Environmental Information Act
and international agreements such as the Århus
Convention. In addition, the system also enables the

Federal Environmental Agency (UBA) to fulfil its in-
ternational cooperation tasks.

The German Environmental Information Network
GEIN is being developed within the framework of a re-
search and development project of the environmental
research plan (UFOPLAN) under the title GEIN 2000.
The project is sponsored by the Federal Ministry for
the Environment (BMU) and the UBA, and imple-
mented by the UBA. The participation of the Federal
Government and the States in the control of the pro-
ject is ensured by three committees. Apart from the
steering committee with representatives from the
BMU, UBA, and the Federal Agencies for Nature Con-
servation (BfN) and Radiation Protection (BfS), the
States are also represented in an advisory board and
a project group of the Federal Government/State en-
vironmental information systems working party
(BLAK UIS). The advisory board accompanies the
project with respect to the specialist subject data of-
fer, the project group at a technical level.

The Environmental Information Network is being cre-
ated from the amalgamation of the individual informa-
tion providers and the information broker as the cen-
tral service in this network. The information broker is
responsible for the communication between the users
and the information offers. It accepts the enquiries of
the users, passes them on to the information
providers and then passes the results back to the
questioners. In addition, it also provides tools to inte-
grate the information offers themselves in the network.

The information offers, which are made available via
the broker, not only have a different type of content
but are also made available by the information
providers in different forms. Firstly, there are static
web sites, secondly, so-called dynamic web offers, in
which the information normally first has to be ac-
cessed by the user in a dialogue via menus or via
database accesses. 

GEIN offers both: It makes not only the static but al-
so these dynamic web offers accessible to the gen-

2. Access to environmentally 
relevant information

2. Access to environmentally 
relevant information
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eral public. Particular importance should be placed
in this functionality, because such databases primar-
ily contain specialist data and can therefore for the
first time ever, can be researched together with oth-
er information.

A part of the information has been made accessible
by the information providers on a uniform subject ba-
sis, to make structured searches in the web facilities
possible. The basis of this subject-based access pro-
vision to the information offers is the Environment
Thesaurus and the GEIN/GISU Geo Thesaurus of the
UBA.

By focussing the circle of information providers,
incorporating dynamic web offers and preparing
the data of the information offer by subject, the
performance of the German Environmental Infor-
mation Network stands out from the usual search
engines.

Routes to information

Various possibilities are available to the users of
GEIN for finding information (Figure 1).

A topics catalogue is offered for a rapid entry to the
environmental information. Here the user can browse
a little and gain an overview of the topics. In addition,
the catalogue leads the users straight to the most im-
portant start information of the information providers.

If the user already has a specific question, GEIN of-
fers key words for searching. The advantage of this
search is that the question can be spontaneously for-
mulated. It can be disadvantageous that if the key
words are too general, a large, unmanageable num-
ber of search results are found; because in this
search, the direct occurrence of the text in the infor-
mation offers are sought.

If the user is able to describe their query in more de-
tail, GEIN offers the possibility of allocating the key
search words thematically, spatially and in terms of
time. The detailed search targets the information of-
fer made accessible by the information providers ac-
cording to specialist criteria. Depending on the user’s
wishes, they can be guided by a “search assistant”
from the outset. Starting with the key search words
entered, the assistant determines and suggests
matching terms from the words stored by subject
(Environment Thesaurus and Geo Thesaurus) for the

Figure 1: Search mask of GEIN
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search. To find the time-reference of all types of dif-
ferent environmental events, an “environmental cal-
endar” is available. The special search enables more
specific access to selected topics, for example, ac-
cording to “literature”, “projects” or “material infor-
mation”. Here the users are offered search cate-
gories matched to the respective offer.

Development of GEIN is based on the new Internet
standard XML (eXtensible Markup Language). GEIN
uses XML for the administration of its application
data together with the XML database Tamino. Both
the integrated Environment Thesaurus and the Geo
Thesaurus are stored in XML structures. The ac-
cess to the information offers by subject (award of
key words) with the aid of these thesauri is also
stored as an XML index in the database. 

The interface to the information providers with dy-
namic information offers is also formulated in XML.
To do this, an XML-conform profile was produced by
GEIN, which can be analysed and evaluated by a
parser. The information itself does not have to be
available in XML-format. Apart from the internal in-
terface to the information providers, GEIN also pro-
vides an interface to the outside. The external in-
terface is formulated in the XML-application Re-
source Description Framework (RDF). The advan-
tage of using RDF compared to pure XML is that not
only the data but also their descriptions can be
made available to be read mechanically by out-
siders.

The GEIN application consists of Java servlets, the
whole of the communications takes place via the
HTTP protocol. The conception and development
works for the GEIN 2000 project were commenced
in 1998 and were mostly completed during 1999.
With the start of the EXPO 2000 in Hanover on 1st

June 2000, the German Environmental Information
Network will have been completed and will be avail-
able to the users with its connected databases.

The German Environmental Information Network can
be found under http://www.gein.de/index  en.html.

Joint central material data pool

Since 1994, the UBA has been working on describ-
ing material information centrally and making it avail-
able both in-house as well as nationally. 

To do this, two different approaches are pursued: In
a holistic approach, the material information is held
in single knowledge storage with a uniform specialist
subject model. Furthermore, the meta information
system approach is used, which leaves the informa-
tion about the materials in their original context, but
refers to this information available in a central sys-
tem. The meta information system itself is a materi-
al database with all the necessary information for
identifying the substances. The references give infor-
mation as to in which special material database spe-
cial information about a material is located.

The first approach with its central, database based
knowledge storage has the advantage for the user
of uniform access to the data with the aid of only a
matched subject model. All information is prepared
for the knowledge storage. This knowledge storage
forms the core of the common material data pool
of the Federal Government and the single States
(GSBL).

The Federal Government and the States have com-
mitted themselves to cooperate in collecting, updat-
ing and providing uniform and reliable information
about environmentally relevant or hazardous chemi-
cal substances. By the end of 1999, the administra-
tive agreement had been entered into by the Federal
Government and 15 States. A steering committee
formed with representatives of all the contract part-
ners manages the GSBL and sets the work pro-
gramme. The special guidelines are produced in
GSBL working groups which avoids work being car-
ried out twice on the material data.

The GSBL data is characterised by a uniform at-
tribute description and identical special require-
ments made of the data quality. The information
from different data sources is transferred into the da-
ta model of the GSBL.

The special GSBL data model includes facts on the
following generic terms:

• Data for materials identification (such as struc-
ture, registration numbers of external systems)

• Legal properties (such as national and European
chemicals law, transport law, pollution control
law, soils law, water law)

• Physical-chemical data (such as melting point,
solubility, redox potential)

• General hazards
• Health hazards, first aid
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• Information for the fire service for dealing with
the materials, as well as within the occupational
and of health consumer protection

• Environmental behaviour/ecotoxicology and
• Toxicology.

The current GSBL data inventory combines data
from the “hazardous substances rapid information”
(GSA), the chemicals information system (CHEMIS),
the information and communications system for haz-
ardous/environmentally relevant substances in
North Rhine Westphalia (IGS), the hazardous sub-
stances database of the states (GDL), from the on-
call service and initial deployment information sys-
tem RESY, data from the Beilstein Institute and fire
service specific suggestions for action of the Institute
of the Fire Service in Heyrothsberge as well as trans-
port provider related data of the Federal Institute for
Materials Research and Testing (BAM). 

Metainformation system FINDEX

The second approach has been operated since 1996
with the production of a metainformation system un-
der the name FINDEX.

Contrary to GSBL, the FINDEX is only used internal-
ly at UBA.

The FINDEX is also a materials database, i.e. the
stored references to information always refer to a
specific material.

After a prototype FINDEX had been realised in 1997
with the materials of the common materials data
pool of the federal government and the states, from
the Chemicals Act (ChemG) database and the im-
plementation of the plant protection products (PPP)
database, all other relevant materials databases
used in the UBA were subsequently prepared for
connection to the FINDEX. These include

• The European existing chemicals database EU-
CLID

• the database for water pollutant substances
RIGOLETTO

• the database of the implementation of the Wash-
ing and Cleansing Agents Act (WRMG)

• The ABIOTIKs database with data on the abiotic
degradation in the atmosphere and 

• The SYSIPHUS database with information on
production plant and manufacturing methods

with environmentally relevant pollutant emis-
sions. 

In recent years, a complete operator centre has
been set up for materials databases, which provides
important support for the specialist and organisa-
tional processes in the operation of materials
databases. These primarily automated processes
are necessary, as a large number of incoming and
outgoing data flows have to be dealt with by GSBL
and FINDEX. The most important functions that can
be carried out with the aid of the operator centre
software are:

• Import
• Export
• Registration/Standardization
• Updating materials 
• Checking data 
• Development of a materials thesaurus
• Decentralised data acquisition
• Administration of processes with respect to the

operator centre

Presentation of the 
materials information

As a result of the project for the development of
FINDEX, a prototype research interface has been
available since 1999 using the possibilities of
webtechnology. Apart from materials research in
FINDEX (including structure and partial structure
search), this research interface also allows direct
access to the materials information in GSBL from
FINDEX.

This facility will be gradually introduced for all other
connected materials databases by the end of the
year 2000.

In addition, from the year 2001 a comfortable
material data research will also be available which
can be either used as a rapid client -server solution
or as an internet-compatible application, as re-
quired. 

This internet research solution will also be able to be
used to make selected material information available
to the public within the German Environmental Infor-
mation Network (GEIN). To achieve this, it will be
linked to the Environmental Information Network via
an interface. (Z 2.4/PG FINDEX) 
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Protection of the climate continues to be a central
task, not only of the environmental policy. The main
reason for the greenhouse gas emissions caused by
man is the consumption of fossil fuels. The combus-
tion of fossil fuels is made responsible for more than
50 % of the additional greenhouse effect. Therefore,
new paths have to be taken in the energy policy. The
focal issues are the rational and economical use of
energy, increasing energy efficiency and increasing
the proportion of renewable energy. New accents
were also set in Germany with the intention of phas-
ing out the use of nuclear energy. In 1999, the ac-
tivities of the Federal Environmental Agency (UBA)
were concentrated on providing scientific assistance
to the turning point in energy policy, on the way to
sustainable energy management.

Effects of energy utilisation on the 
biosphere

Permanent, environmentally compatible utilisation of
energy is important for sustainable development. En-
ergy is a vital component of economic growth in the
developing and industrial countries. However, the
need for energy is also one of the main causes for
destruction of the environment: Degradation of soil,
deforestation, losses in the variety of species (biodi-
versity) and desertification are particularly serious ex-
amples. A large part of the destruction of the envi-
ronment is due to energy supply. According to the
forecasts, without massive measures to save energy,
energy consumption in Europe will rise by over a third
in the next 30 years, the worldwide increase is fore-
cast as over two thirds. The aims of the Kyoto Proto-
col for the Climate framework convention for the re-
duction of greenhouse gas emissions will have failed
drastically in the industrial countries, if the current
production and consumer pattern does not change.

Climate protection as a challenge

The greenhouse effect caused by man (anthro-
pogenic) is the central, global challenge. It endan-

gers the natural basis of our existence. The first ef-
fects are already visible today:

• Increase in the global temperature in the past
100 years by around 0.3 to 0.6 °C; 

• Warming of the oceans with increased evapora-
tion and atmospheric precipitation as well as
more and stronger storms;

• Worldwide melting of glaciers
• Melting of the Arctic ice mass by 40 %;
• Increase in the sea level during the last century

by more than 10 cm; 
• Numerous coral reefs are dying back;
• Eight of the ten hottest years of the past century

occurred during the past decade.

One indication of the ever more noticeable conse-
quences of global climatic change is the increasing
number of natural disasters. The insurance industry
substantiates this with comprehensive statistical data.
Yet nevertheless, during the past five years the world-
wide emissions of the most important greenhouse gas,
carbon dioxide (CO

2
), rose again more quickly – to the

present level of around 23 billion tonnes per year. Cli-
matic protection can only be partially achieved by laws.
Decision makers in industry and politics as well as the
general public must be informed of the relationships
between climatic changes and climatic protection, to
be able to act independently. Against this background,
the UBA has started important activities, for example

• Participation in the world conference “Clean Ener-
gy 2000” sponsored by the United Nations in Genf;

• Cooperation with the German Army (Bundes-
wehr) which is not only a player but also a multi-
plicator for active climate protection;

• Cooperation with associations in industry and so-
ciety as well as with local Agenda 21 groups, the
Länder (States) and parliamentarians.

Development in climatic gas emissions
in Germany

In 1999, emissions of CO
2

in Germany reduced by
around 3 % compared to the previous year. Thus, the

3. Climate protection and the 
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CO
2 
emissions in the period of 1990 to 1999 were re-

duced by 15.5 %. They therefore still lie within the
target corridor for CO

2 
emissions, which has to be

maintained to achieve the national climatic protec-
tion target of a 25 % CO

2 
reduction by 2005. Apart

from Germany, only the United Kingdom, Luxemburg
and Switzerland were able to show a reduction in
CO

2 
emissions. In most western industrial nations,

the emissions rose, contrary to the internationally ac-
cepted obligations, some even rose very significant-
ly.

Comparison of the CO
2 
emissions with the total pri-

mary energy consumption (TPEC) and the gross do-
mestic product (GDP) shows that a slight reduction
of the TPEC and a strong increase in the GDP can
reconcile climatic protection and economic growth
(Figure 2). The ratio of CO

2 
emissions and BIP fell

significantly between 1990 and 1998 by 26.1 %. Eco-
nomic growth has successfully been decoupled from
energy-related CO

2 
emissions.

Results of the research project “Political scenarios for
climatic protection II” show that without further climate
protection measures, the expected CO

2
-emissions re-

main clearly above the climate protection targets. 

Other studies in which the UBA has participated on be-
half of the Federal Ministry for the Environment (BMU),

have also confirmed that the climatic protection tar-
gets will not be achieved without additional efforts and
political decisions. However, they also show that these
– and more far-reaching – aims can be achieved sole-
ly by phasing out nuclear energy. (Figure 3).

Due to the large quantities emitted, CO
2

is by far the
most important greenhouse gas. In Germany, CO

2

emissions account for more than 85 % of the total
greenhouse gas emissions. The obligations accord-
ing to the Kyoto Protocol on emissions reduction af-
fect five other greenhouse gases (methane, di-nitro-
gen oxide, perfluorinated hydrocarbons, fluoro-hydro-
carbons containing hydrogen and sulphur hexafluo-
ride). The UBA and BMU have reported on appropri-
ate emissions reduction strategies within the frame-
work of the EU Council Decision for a system for the
monitoring of CO

2
emissions and other greenhouse

gases in the Community (1999/296/EC).

The “Win-Win Strategy” 
for climate protection

Leitmotiv for motivation of the climate protection play-
ers is the change from an energy management, which
was dominated by thinking in categories of energy pro-
duction, to a demand-oriented network structure,
which can be economically and ecologically opti-

Figure 2: CO2 Emissions in Germany and the proportional of emissions from fossil energy carriers

Million t

Source: Daten AG Energiebilanzen, Jan. 2000, UBA assessment
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mised. This paradigm change is not an unwholesome
burden for society, but, according to the “Factor 4 Ap-
proach” of Lovins, Weizsäcker and Hennicke, a “Win-
Win Strategy” for climatic protection. Instruments and
measures for climatic protection provide multiple ben-
efits: Relief for the environment, individual economic
profits and permanent, new jobs. The UBA has un-
derpinned the “Win-Win strategy” to climate protec-
tion with two research projects: 

• “Saving energy  – climate protection that pays”
• “Jobs from climate protection”. 

The results of the projects were presented at a top-
level German-American Workshop held in Berlin in
February 2000. For America which is crucial for the
international climatic protection discussion and
which fears disadvantages for its economy due to
climatic protection, the argumentation using the
“Win-Win strategies” of climatic protection is particu-
larly important.

Climate protection creates jobs

Employment policy matters have a high priority. The
UBA has had the employment effects to be expected
from climatic protection measures investigated in a
research project at Prognos AG, Basel. Based on the
“Political Scenarios for Climate Protection II”, an in-
novative method was used to determine the effects
on jobs of a climate protection scenario for individu-

al economic sectors. They were compared against a
reference scenario, which equates to a “business as
usual” development. In the year 2005, a total plus of
155,000 jobs results for the climate protection sce-
nario. Particularly positive effects result in the con-
struction industry, in mechanical engineering, in the
transport sector, in the mineral rock & earths in-
dustry and in electronic engineering. 

Thus, the development described by the climate pro-
tection scenario not only leads to the national climate
protection target being achieved, but could also
make a noticeable contribution to improving the em-
ployment situation in Germany. Ambitious climate
protection creates new sustainable jobs. 

Combined heat and power generation 
in the liberalised energy market

The liberalisation of the electricity market has been
implemented in Germany with considerable dynamic.
Mainly because of the surplus electricity-production
capacities built up during the monopoly times, signif-
icant electricity price reductions have ensued, initially
for commercial customers, then – to a lesser extent –
for private households too. Combined heat and pow-
er generation (CHP) is especially affected by this. Due
to takeovers, the CHP plants in particular are not built
or even shut down early, although from an environ-
mental point of view they are particularly favourable.
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Without the maintenance and development of the
combined heat and power generation, and in particu-
lar the cooperative power-heat industry (electricity
and heat are generated for the mutual consumption
in industry and municipalities that are closed to the
industrial site), the climate protection target of the
Federal Government will fall a long way short.

Against this background, the following activities for
the development and protection of the environmen-
tally friendly CHP are a central concern of the UBA:

• Research project “CHP in the liberalised energy
market” under the responsibility of the Wupper-
tal Institute;

• Networking comparable work at other institutions; 
• Cooperation with the groups and players in-

volved, to place the use of CHP for climate pro-
tection in Germany on a broader footing;

• Cooperation with the mass media with the aim
of making the somewhat awkward term “com-
bined generation of heat and power” accessible
to a broader public;

• Promoting effective demonstration projects with-
in the scope of the investment programme (inter
alia in Warendorf, Pfaffenhofen, Gütersloh and
Wiesloch);

• Providing scientific assistance to the Federal
Ministry for the Environment with respect to CHP
relevant regulations in the Ecotax Act,

• Preparatory work for the design of the statutory
CHP regulations (Act for the protection of elec-
tricity production from CHP, Certificate trading
model)

Cumulated energy demand

Sustainable energy management should not be al-
lowed to remain merely a vision; it must be practical-
ly prepared and quantified for decisions politics, in-
dustry, science and for consumers. A suitable pa-
rameter for such decisions can be the cumulated en-
ergy demand (CED). It is the sum of all energy quan-
tities for a product or an energy service along the con-
version chain from the primary energy extraction to
the end storage or discharge of waste heat into the
environment.

A project carried out by a working party formed by
the Öko-Institut, the Bauhaus University of Weimar
and the Institute for Industrial Construction Research
at the University of Karlsruhe showed that it is possi-

ble to use the CED to produce an initial rough check
of environmental impacts of energy intensive prod-
ucts and services. A “Brief Ecobalance” (Screening
Life Cycle Assessment, LCA) carried out with CED is
compatible with the relevant ISO standards (Interna-
tional Organization for Standardization) and equates
to the level of the discussion in SETAC (Society of En-
vironmental Toxicology and Chemistry). However,
CED cannot replace ecobalances.

CED also provides important basic information for
ecobalances and eco-audits. The project results are
available in the Internet (http://www.umweltbundes-
amt.de/uba-info-daten/daten/kea.htm). They are also
available as a brochure and CD ROM. (I 2.5)

Renewable energies

The utilisation of renewable energies in Germany also
rose strongly in 1999. Subsidy programmes have sig-
nificantly improved the favourable environment for the
utilisation of renewable energies. In the case of energy
production from renewable energies, the Renewable
Energy Sources Act (EEG) of 25th February 2000 was
further developed. Thus, the operators of plants for en-
ergy production from renewable energies were given the
necessary degree of planning and investment security. 

The leader in the development of new capacities for
the utilisation of renewable energies in 1999 was
again the utilisation of wind energy. With around
1,600 megawatt of newly installed capacity, it has
reached a total capacity of 4,500 megawatt and thus
now already contributes two percent of the electricity
production in Germany. Overall, the share of renew-
able energies in electricity production now lies at al-
most six percent.

An environmental research plan (UFOPLAN) re-
search project completed in October 1999 shows in
detailed scenarios that it is possible to at least dou-
ble the share of renewable energies in the German
energy mix by the year 2010. Such a development re-
quires well-aimed and mutually co-ordinated assis-
tance provided by a whole range of measures. The
study also shows that all the branches of renewable
energies will be needed if the ambitious development
aims are to be achieved. Apart from wind energy,
bioenergy, solar energy and geothermics must there-
fore also increasingly raise their share in the German
energy mix by a significant amount.
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Stand-by losses

A reduction in the demand for electricity can make
an important contribution to the reduction of the
CO

2 
emissions. Above all, this can be achieved

where energy consumption has no benefit for the
user: For example in electrical appliances, if they
consume energy without fulfilling their actual func-
tion, i.e. when idle. Idle running is much more than
merely being on stand-by – for example it also in-
cludes unnecessary permanent operation and pu-
tative “off” state. In private households and offices
in Germany, related to the situation of 1995, no-
load losses in electrical appliances waste at least
20.5 TWh per year (1 TWh = 1 terawatt hour = 1
billion kilowatt hours). The UBA and the BMU have
repeatedly pointed out this wastage and have called
upon efforts to be made to reduce them, inter alia
in a brochure.

Suggestions for reducing stand-by losses were suc-
cessfully made at meetings of the Energy Council of
the EU. One possible instrument is the so-called
One-Watt Plan. This provides for electrical appliances
not consuming more than 1 Watt during standby –
to be complied with by new appliances from the year
2010 at the latest. With this regulation, the stand-by
losses in the private households and offices in Ger-
many would fall by 90 %. The International Energy
Agency (IEA) has incorporated this plan in its con-
sultations. (I 3.2)

Climate framework convention and the
Kyoto Protocol

The focus of the international negotiation process on
climatic protection in 1999 lay in the implementation
of the action plan of Buenos Aires. Several technical
methodology orientated topics such as the “Guide-
lines for producing emissions inventories” as well as
the contents for the pending third national reports of
the industrialised countries were able to be agreed
and passed.

The most important negotiation subjects were the
procedures, guidelines and principles of the Kyoto
mechanisms (emissions trading, Joint Implementa-
tion and the Clean Development Mechanism) as well
as the design of a system of compliance controls. Ad-
vances were made and the corresponding negotia-
tion texts further developed.

The high point of the negotiations, in which the UBA
participated within the German delegation, was the
5th Conference of the Parties (COP) of 25th October
to 5th November 1999 in Bonn.

At this conference, important impulses resulted from
the speech by Chancellor Gerhard Schröder which
reiterated achievement of the national reduction tar-
gets for CO

2
emissions of 25 percent by the year

2005 and which raised the demand for the Kyoto
Protocol to be allowed to come into effect by the 10th

anniversary of Rio, i.e. by 2002.

This requires ratification by at least 55 States with at
least 55 percent of the emissions quantity of the in-
dustrialised countries. The prerequisites required for
this, such as the arrangements for the regulations for
the Kyoto mechanisms and the system for compli-
ance controls, must therefore be created at the next
Conference of the parties in November 2000 in The
Hague. (I 3.1)
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The towns and municipalities play a key role in the
implementation of the model for sustainable devel-
opment. Societal and ecological problems occur
particularly clearly in the cities and towns. On the
one hand, most of the economic and social activi-
ties take place here, it is here where land and other
natural resources are used intensively; it is here
where the greatest environmental pollution is
caused. On the other hand, it is the immediate en-
vironment of the residence or the region the popu-
lation especially identifies itself with. Here the in-
habitants experience not only environmental and de-
velopment problems, but also successful measures
at first hand. 

Local Agenda 21

An increasing number of local authorities in Ger-
many are participating in the Local Agenda 21 pro-
cess together with their local communities. The
task of the Federal Government is, taking into con-
sideration the fundamental self-administration
guarantee of the local authorities, to support and
strengthen the Local Agenda 21 process in dia-
logue with all the institutions involved, and to iden-
tify and dismantle obstacles. In joint statements,
the Federal Ministry for the Environment (BMU),
the environmental ministers conference and the
central local authority associations explicitly as-
sured this. The main aim is to win over all local au-
thorities for the process and at the same time to
work more closely together. 

The Federal Environmental Agency (UBA) continu-
ously promotes the Local Agenda 21 process with
various offers of information and advice: Model pro-
jects, case studies, working aids, service brochures
and specialist events. 

What recommendations and perspectives result for
the continued Local Agenda 21 process in Germany
after all in comparison with development in other Eu-
ropean states?

The UBA commissioned a study “Local Agenda 21:
European Comparison” from The International
Council for Local Environmental Initiatives (ICLEI)
and the German Institute of Urban Affairs (Difu), the
results of which being published in 1999.

In their conclusions, the consultants point out that
the Federal Ministry for the Environment and UBA
have already provided important impulses for sus-
tainable development in the municipalities via their
wide range of information and advisory offers. Im-
pulses at national level, however, must not only
come from the federal authorities responsible for
the environment or urban planning, but also from
the departments, which are responsible for eco-
nomic and social needs. A national sustainability
strategy and measures that set the framework can
support the Local Agenda 21 processes in their ef-
fectiveness.

At the same time, increased coordination of the
tasks and responsibilities should be aimed for. Above
all, initiatives at a national level make sense in pub-
lic relations work and in motivating the different play-
ers. The same applies for the production of a na-
tionwide “ideas and information pool” as well as for
the link-up with international initiatives. In this con-
text, the “Local Agenda 21” discussion group set up
in the meantime at a national level, consisting of Fed-
eral Government, the Länder (States) and the local-
authority associations, is an important initial step to
the coordination and grouping of the various promo-
tional activities.

In addition, according to the results of the study, it is
also important for the success of the Local Agenda
21 process

• That the local authorities are given an adequate
free hand, including with respect to financial is-
sues

• Key projects are deduced from a universal target
and measures plan

• The participants are made aware of the social
and individual benefit and

4. Sustainable development 
in towns and municipalities

4. Sustainable development 
in towns and municipalities
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• Indicators are developed, with which the steps
on the way to a sustainable local development
can be measured and assessed.

Overall, the results of the investigation showed that
the German cities and towns are able to show re-
markable successes on the way to a sustainable de-
velopment. At the same time, they show what further
action is needed. (I 2.3)

High degree of mobility with less traffic

Traffic is one of the most problematic areas in local
planning. It affects – like no other – not only ecolog-
ical but also economic and social matters. Sustain-
able development without incorporating “traffic” is
unthinkable.

Despite this insight, there are significant deficits in
practice. The reasons for this are only partly due to the
explosiveness of traffic policy decisions. Frequently,
the difficulties already occur in the run up to the plan-
ning or during the planning process. They are caused
by the lack of clarity in the relationship between mo-
bility and traffic and the lack of relevant sustainability
targets and indicators. In addition, the implementation
of long-lasting concepts frequently fails due to a lack
of commitment in local traffic planning decisions.

In the long term, sustainable mobility is only possible
with short routes mobility. It reduces the cost of trans-
port and improves the opportunities for the most suit-
able and least environmentally polluting modes of
transport for cities: one’s own two feet and the bicycle. 

Against this background, the UBA awarded in 1999
the research project “Local Agenda 21 – sustainable
mobility”. In an initial step in this project, sustain-
ability goals and indicators are being developed for
the mobility and transport sector. A catalogue of
quality goals and indicators should be available by
the end of the year 2000. Intermediate results will be
published regularly. In a second work stage, the sus-
tainability goals and indicators will be tested in prac-
tice in two model cities.

Legal framework for planning 

The traditional regulatory plan of action, which like a
patchwork merely becomes active where visible haz-

ards occur, cannot guarantee effective protection
against the environmental impact of traffic. This was
clearly reiterated by the regulations to § 40 Para. 2
of the Federal Immission Control Act (BImSchG). It is
even more difficult to arrange the implementation of
sustainable traffic planning based on the existing
laws.

The traffic development planning of several cities al-
ready fulfils the social, economic and ecological re-
quirements of sustainable traffic development. How-
ever, their implementation frequently fails because to
date, the planning is merely a policy programme
without being legally binding. This is the point at
which the research project “Legally binding traffic
pollution control planning – Local Agenda 21”
comes in. The aim is to develop an implementable
legal concept for binding traffic pollution control plan-
ning as well as to consolidate the concept in the form
of a substantial draft for a Communal Traffic Plan-
ning Act.

This target can only be achieved if the experience of
the local authorities is integrated in the research
work. To this end, a comprehensive written poll was
carried out at 55 local communities (35 returns). Ad-
ditional interviews were held with eight local authori-
ties. Following on from these interviews, an expert
seminar was held with a total 22 representatives of
the local authorities. The results of these polls and
discussions: In spite of considerable advances, the
overall local authority traffic planning often has many
clear weaknesses in the part covering measures and
enforcement. These weaknesses are also due to the
deficits of the legal arrangements, and namely in
particular with respect to 

• The objectives for environmental protection 
• Binding coordination with other planning, espe-

cially urban and regional planning and
• The distribution of competence between local au-

thorities and State road building authorities as
well as road traffic authorities.

The local authorities have a clear interest in im-
provements to the legal instrument. (I 3.1)

Reducing land consumption

Increasing demand for land for urban uses such as
housing, commerce, traffic and leisure, increased
segregation of the uses and the increase and spatial
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expansion of motorised private transport are the pri-
mary causes for the continuing growth in settle-
ments. Direct consequences are the loss and im-
pairment of ecological spatial functions by develop-
ments, impervious surfaces and cutting up. At the
same time, the growing distances between the set-
tlement areas produce an increased need for traffic
and a greater dependency on the car. Thus, the en-
vironmental quality worsens due to pollution and im-
pairment of the natural space. This causes a reloca-
tion of living to the edge of the city and increases the
development towards disperse settlement struc-
tures.

The area used for settlements in Germany has al-
most doubled during the past 50 years. During the
period from 1993 to 1997 alone, the settlement
and transport zones have increased by 4.3 %; this
equates to an area that is almost as large as the
States of Berlin, Bremen and Hamburg together.
On average, the daily new consumption is 120
hectares. In 1997, the proportion of the whole area
of Germany used for settlement and transport was
11.8 %. At least half of this area is developed and
sealed. 

According to trend calculations, the area of settle-
ments will continuously increase in the future. The
delimitation of areas used for settlement and trans-
port purposes is thus one of the most important
fields for action on the way to a sustainable develop-
ment in the towns and municipalities of Germany. 

Given this development, the Federal Ministry for the
Environment included land consumption as a central
indicator in the so-called “German environment
barometer” which was published in the draft version
of the environmental focus programme in 1998. The
aim is to reduce the daily increase of the settlement
and transport zones to 30 hectares by the year
2010. 

A wide range of opportunities result for action to
achieve the strived-for turning point in the utilisation
of areas, above all at local authority level. The pri-
mary guiding principle is to exhaust the existing util-
isation potential. Important approaches worth men-
tioning are: 

• Orientating building development to the inner ar-
eas of the cities and towns by compaction of the
existing building areas, mixed usage, re-use of
fallow land or areas formerly used by the military

(conversion areas) as well as carrying out urban
renewal measures;

• Concentration of settlement development in a re-
gion on settlement focuses and provision of re-
gional public transport; 

• Grouping transport routes;
• Ecological upgrading of the inner-city residential

environment, together with measures to remove
impermeable surfaces; 

• Securing and networking open spaces and land-
scaped areas worth protecting.

Model projects for changing the trend

The topic of “space-saving settlement develop-
ment” is a focal point of the work and research of
the UBA. To support the efforts of the local author-
ities in changing the trend in the utilisation of land
for settlement purposes, the UBA continued in
1999 its work in providing working aids, sponsoring
model projects and keeping on the strategy discus-
sion.

In future, to achieve the target of a drastic reduction
in the utilisation of land for settlement and traffic, the
primary tasks will be to combine space-saving and
landscape protecting planning concepts with eco-
nomic instruments for reducing and steering the de-
mand for building land. These include

• To produce a planning concept designed for im-
plementation to better take into consideration
the environmental, recreational and residential
quality of life within the scope of the inner devel-
opment of towns and municipalities;

• To reorganise land tax so that is environmentally
related and to introduce supplementary tax and
charges instruments,

• To orientate the possibility of financial construc-
tion and regional grants to the target of achieving
space-saving settlement development and

• To upgrade environmental planning.
(I 2.3)

Instruments of urban land-use planning

Sustainable zoning planning and spatial manage-
ment is treated in Chapter 7 “Sustainable settlement
development” of the Agenda 21. The new urban
planning law (in force since 1st January 1998) also
requires that the urban land-use plans should guar-
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antee a sustainable urban planning development, se-
cure a humane environment, and protect and devel-
op the necessary natural conditions for life. Land
and soil should be dealt with economically and care-
fully; at the same time, impermeable surfaces
should be limited to the absolutely necessary. In ad-
dition to the requirements of § 1 Para. 5 Building
Code (BauGB) to be particularly observed, a new
§ 1a “Environmental protecting needs in the consid-
eration phase” has been introduced aiming at

• The presentation of landscape plans and other
plans, especially those of the water, waste and
pollution control laws (air quality control and
noise reduction plans);

• Prevention and equalisation of the expected in-
tervention in nature and landscape;

• For certain projects the assessment of the deter-
mined and described effects of the project on
the environment (impact assessment) and

• The aims of maintaining or the purpose of pro-
tecting areas of European importance and the
European bird conservation areas in the mean-
ing of the Federal Nature Conservation Act (ex-
amination according to the Fauna-Flora-Habitat
Directive).

The numerous instruments for sustainable urban de-
velopment in urban planning law include inter alia

• Urban planning contract
• Project and infrastructure plan
• Official and voluntary reallocation of properties
• Permissibility of expropriation
• Town-planning development measures
• Preservation statutes
• Urban planning orders
• The preparatory urban land use plan (zoning

plan) and
• The binding urban land use plan (local develop-

ment plan).

To rapidly meet the requirements and possibilities for
sustainable urban development in relation to the
central instruments of urban land use planning, the
UBA commissioned the Office for urban and region-
al planning, Aachen, in cooperation with Dr A. Bun-
zel, the German Institute of Urban Affairs, to update
the working aids for “environmental protection in
zoning planning” and “environmental protection in
local development planning”. (I 2.3)
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Many environmental problems, which are today at
the forefront, have increasing international signifi-
cance.

To deal with these problems, all the countries partic-
ipating in the 1992 Conference for the Environment
and Development in Rio de Janeiro pledged them-
selves to intensifying technology transfer. In Chapter
34 of Agenda 21, the availability of scientific and
technical information as well as access to clean tech-
nologies and their transfer are classified as impor-
tant prerequisites for sustainable development. 

Apart from practical technological cooperation, for
example in the form of selected bilateral projects, a
continuous information flow is necessary to achieve
effective technology transfer.

Information systems on 
environmental technology

To guarantee this information flow, the Federal Envi-
ronmental Agency (UBA) has produced the brochure
“Cleaner Production Germany – routes to technical
environmental protection” [2] together with the Soci-
ety for innovative technology and management ad-
vice (ABAG-itm), Fellbach. It has been translated into
three languages. The brochure brings attention to
German methods of technical environmental protec-
tion as well as to the arrangement of the political and
legal framework conditions which have led to inno-
vative technical solutions. It presents how improve-
ments to the environmental situation have been
achieved in the past for air, water, and waste and
which technical and organisational measures should
be used to deal with future challenges.

In accordance with the requirements in the Agen-
da 21 to promote access to clean technologies, an
internet information system on German environ-

mental technology has been developed with the
Fraunhofer Institute for Systems Technology and
Innovation Research, Karlsruhe, parallel to the
brochure.

The web service “Cleaner Production Germany
(CPG)” is available to players in the environmental
sector at home and abroad. IT provides topic-related
opportunities for research into the German environ-
mental technology and environmental services sec-
tor. In addition, CPG also makes it easier for contacts
to be made between German and foreign players for
cooperations and business relationships in environ-
mental technology. It is available both in German and
English under the web address http://www.cleaner-
production.de.

Apart from the possibility of obtaining the required
information via a search engine, structured access
to information on the following topics are also avail-
able:

• Technology and the environment 
• Grants
• Research facilities
• Subsidised projects
• Environmental engineering and the economy
• Providers of environmental technology
• Advisory institutions
• Technology transfer

5. Global environmental 
protection: International 
technology transfer

5. Global environmental 
protection: International 
technology transfer

Figure 4: Logo “Cleaner Production”
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Within the scope of the “Environmental Biotechnol-
ogy Network” sponsored by the Federal Ministry for
Research, under the management of the Bauhaus
University in Weimar in cooperation with the
Witzenhausen engineering consultancy, Fricke &
Turk, the “International Transfer Agency – Weimar
Node – Environmental Bio Technology in the Waste
and Recycling Industry” was set up. Since May
1998, it has acted as an interface between re-
search, industry, and the authorities and since
then, it has supported over 30 projects. The
Weimar Node also highlights the range of biotech-
nology offers in the waste industry and opportuni-
ties for their use in international markets using
newly developed information management sys-
tems. It also provides assistance in the adjustment
of technologies to the requirements of foreign mar-
kets. (III 1.1)

Workgroups and Workshops

Apart from the work for the European harmonisation
of emission requirements, the UBA has also organ-
ised workgroups and workshops on special environ-
mental technology topics. They provide an important
additional instrument to improve the exchange of in-
formation. 

The EU Twinning Programme

Practical cooperation with international partners is
achieved via defined projects. During the course of
the project work, technical and organisational experi-
ence is exchanged and jointly tested.

Bringing the Central and Eastern European acced-
ing countries to the environmental standards of
the European Union (EU) is one of the most im-
portant tasks to be solved during the course of the
EU enlargement. The high level of environmental
protection should also be extended to the new
member states. To achieve the target of a Euro-
pean Environmental Union, the EU Commission
has decided to introduce a supporting develop-
ment scheme: The Twinning Programme. Its main
instruments are partnerships (“twinnings”) in
which institutions of the EU member states link up
with those of the candidate countries. The EU in-
vites tenders for twinning projects from the mem-
ber states. 

Since 1999, the UBA has been carrying out a series
of projects or partial projects on behalf of the Feder-
al Ministry for the Environment, which mainly last un-
til 2001. These include:

• Bulgaria: Preparation for a national environ-
mental strategy and a national environmental
campaign programme; a programme for educat-
ing the general public; air measurement net-
work; implementation of the EC Environmental
Information Directive, wastewater, clean air and
nature conservancy regulations; regulations for
used vehicles, electronic scrap and old contami-
nated sites; nature conservancy land register.

• Estonia: Advising on the harmonisation of legal
provisions; assistance in the set up and proce-
dures for existing and planned clean air mainte-
nance measures with respect to air monitoring
and further education.

• Lithuania: Preparation for the Structure Fund
development instrument for the implementation
of environmental projects.

• Poland: Development of a national environmen-
tal strategy as a basis for the identification of en-
vironmental projects which are to be subsidised
with EU funds; creation of the legal and admin-
istrative prerequisites. 

• Rumania: Assistance in the waste industry.

• Slovenia: Creation of the legal and institutional
framework for the utilisation of the Structure
Fund and the Cohesion Fund.

• The Czech Republic: Assistance in enforcing
environmental law especially by strengthening
Czech environmental inspection.

The backbone of each twinning project is the dispatch
of experts from the administration of one EU member
state to the respective acceding country. The actual
work of transferring the community law must be per-
formed by the ministries of the entry candidates
themselves. The EU experts sent to the ministries for
long-term and short-term deployment assist in this us-
ing their own specialist experience to ensure that the
aims of the twinning projects are achieved in due
time. In practice, a very specific knowledge and ex-
perience transfer takes place. The better this works,
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the better the prerequisites created for future tech-
nology and engineering transfer.

Waste Legislation in Rumania

One twinning project: Germany assists in the trans-
fer of European waste legislation to Rumania. The
Rumanian Ministry for the Environment, with the as-
sistance of experts from Brandenburg, Lower Saxony
and the UBA will

• Examine the national waste management strate-
gy;

•• Transfer European waste legislation, with all the
relevant directives, into Rumanian law; 

•• Develop economic structures for financing the
waste industry;

•• Produce cooperation models with industry and
the regional environmental authorities;

•• Develop waste management databases and the
principles for the necessary public relations
work. 

The UBA has produced the work programme and will
accompany the whole project in the short term, by
providing the project management and one expert. 

(III 2.4, I 1.2)

Other projects: 
Plant safety in Ukrainia

The Ukrainian government is currently endeavouring
to set a new legal framework for plant safety. To do
this, it is orienting itself to the standards applicable
in the EU. A complicated process: Many of the chem-
ical plants have exceeded their economic service life.
Due to a critical economic situation, it is to be ex-
pected that the potential danger will continue to in-
crease. 

On the basis of an outline agreement between the
German and Ukrainian governments, the UBA spon-
sored a project in a chemical factory in Rovno. 

The most important results of the project include
• A safety inventory in which the experience gained

during the course of the reorganisation of the
chemical industry in the „neuen Länder“, the
former GDR, was applied, and 

• An outline safety report according to the new
Seveso II Directive, which can be used as the ba-

sis of analysing chemical plant in the Ukrainian
industry.

Overall, the project is a standard for a results-orient-
ed and trend setting German-Ukrainian cooperation.
At the same time, reference points for European
safety awareness and for an instrument for working
up precautionary measures to prevent accidents
were developed. (III 1.2)

Land contaminated 
by ore mining in Rumania

As a contribution to the German-Rumanian pro-
gramme for scientific and technological coopera-
tion, scientists from both countries have been re-
searching the securing of contaminated ore mining
sites since March 1995. The Universities of Ham-
burg and Clausthal apply a bioindicator system for
determining soil and water heavy metals pollution,
regionally typical for Rumania. They undertake labo-
ratory and commercial experiments to develop
methods for interrupting the natural leaching from
spoil dumps in high spoil mounds and tailings
ponds in the Baia Mare region. The leaching from
spoil dumps is caused by sulphuric acid as the re-
sult of natural weathering of the pyrites. This dis-
solves heavy metals present in the spoil mound
rock, which are then flushed out of the spoil dumps
by rainwater. High heavy metal loads of adjacent
soils and neighbouring rivers and lakes are the re-
sult. Much importance is placed in the investiga-
tions, which are intended to prevent the natural
leaching process and immobilise the heavy metals
hazardous to health. 

The Federal Agency for Geosciences and Raw Ma-
terials (BGR), Hanover, is working on the develop-
ment of a new type of reactor process for the inex-
pensive biological cleansing of water from ore min-
ing and processing operations containing cyanide.
As a result, the proportion of cyanides discharged
into the environment should be able to be drasti-
cally reduced. Events around Baia Mare in Febru-
ary 2000, as water containing cyanide got into the
Tisza and Danube rivers, showed how urgent this
project is.

The Rumanian cooperation partners carry out local
investigatory work and analyses and provide the
sample materials. In addition, they have participated
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in the erection of the new type of large chamber per-
colator for field experiments in which the behaviour
of the dump materials is tested under different load-
ing and mix conditions. The scientists were provided
with modern laboratory equipment. In addition an
annual exchange programme for scientists lasting
several weeks is attended. 

Waste Disposal Logistics in China

A project oriented to the solution of waste manage-
ment problems in China has been looked after by the
companies FIW GmbH, Cologne, and Trienekens AG,
Viersen, since 1998, in cooperation with the munici-
pal administration of Guilin. The aim is to set up a
modern system of waste collection, treatment and
disposal, which is matched to the circumstances and
needs of the town of Guilin. Such a system is of par-
ticular importance due to the climatic conditions and
increasing tourism. The national environmental au-
thority (SEPA) supports the German-Chinese model
project, which is supported financially by the Federal
Ministry of Research. 

[2] “Cleaner Production Germany – Ways to technical en-
vironmental protection” is available free of charge from the
Central Reply Service (see address on page 2).
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The EC Directive on Integrated Pollution Prevention
and Control (IPPC Directive, 96/61/EC) dated 24th

September 1996 regulates the approval of particu-
larly environmentally relevant industrial installations
on the basis of a cross-media concept. The aim is to
achieve a high overall level of protection for the envi-
ronment, in particular the environmental media wa-
ter, soil and air. The member states are obliged to set
up an integrated permitting system for the plants
covered by the Directive.

An important element of the Directive is the demand
for utilisation of the “Best Available Techniques”
(BAT) in new and – following a transition period – in
existing plants too.

The Directive provides for the exchange of informa-
tion between the European Commission and the
member states, industry and the environmental as-
sociations for the European harmonisation of BAT. In
a work programme lasting several years which began
in 1997, reference documents (BREFs) are produced
in technical working groups (TWGs) on all industrial
sectors covered by the Directive presenting the best
available techniques in the respective sector. Each
BREF takes around two years to get finalised. The
European IPPC bureau (IPPC = Integrated Pollution
Prevention and Control) in Seville, EIPPCB for short,
is responsible for the drafting of the BREFs. Ger-
many is represented both in the “Information Ex-
change Forum” (IEF) steering committee and in the
TWGs by the Federal Environmental Agency as the
“National Focal Point” (Figure 5).

The BREFs are not legally binding, nevertheless, they
are factually important. In Germany, the information
contained in the BREFs is used for the updating of
the non-statutory regulations according to the state-
of-the-art, for example for the amendment of ordi-
nances or administrative regulations for the imple-
mentation of the Federal Immission Control Act

(BImSchG) or the Wastewater Ordinance to the Wa-
ter Management Act (WHG).

Apart from their importance in stipulating national re-
quirements for plants and in the provisions set in the
permitting procedure, the BAT reference documents
can be used by businesses as a benchmark for the
environmental protection efforts achieved compared
with competitors, or by the interested general public
and environmental associations directly as an infor-
mation source. The translation of the BAT reference
documents (or extracts thereof) into all the official EU
languages as well as the easy accessibility of the
documents via the Internet (http://eippcb.jrc.es)
makes it easier for them to be used, even in coun-
tries outside of Europe. 

6. Emissions standards – 
Europe-wide harmonisation 
with BAT reference documents

6. Emissions standards – 
Europe-wide harmonisation 
with BAT reference documents

Figure 5: Players and phases in the production of
BAT reference documents

European Commission
BREF
Publications

Information Exchange Forum (Co-ordination)

EIPPC Bureau Seville
1. Kick-off meeting

2. First BREF draft

3. Second BREF draft

4. Final TWG meeting

5. Draft complete BREF

Technical working groups (TWG)

German Contribution

UBA: National Focal Point (NFP)

National Working Groups:

- Federal/State authorities

- Industry

- Environmental associations

- if necessary additional experts

BREF Draft



UBA Annual Report 1999
Chapter 6

UBA Annual Report 1999
Chapter 6

34

The cooperation between the Federal Government
and the Länder (States) has been systematically de-
veloped and constantly intensified. Under the guid-
ance of the Federal Environmental Agency (UBA), a
working group for each sector collates reliable data
about the state-of-the-art emission and consumption
reduction applied in Germany and produces a Ger-
man contribution to the exchange of information. 

The national working groups also contain represen-
tatives of the industry concerned, environmental as-
sociations and – if necessary – further institutions

and experts, for example plant manufacturers, from
working parties of the Verein Deutscher Ingenieure
(Association of German Engineers – VDI), universi-
ties or other research institutions. Interested environ-
mental associations are informed about the progress
of the work by e-mail circulars. 

Initial experiences and results

At present, 15 BREFs are being worked on at EU lev-
el. Tables 1a and 1b provide a summary of the work

Table 1a: Work programme and status of the work on the BAT Reference Documents

Sector        Status of the work at EU level National activities

Work begun in 1997
Iron and steel industry
Cement and lime industry

Paper and pulp manufacture

Industrial cooling systems

Work begun in 1998

Non-ferrous metal production
Glass industry
Ferrous Metals Processing
Chlorine-alkaline industry
Tanneries

Textile industry

Monitoring emissions

Work begun in 1999

Foundries and smitheries
Large Volume organic chemicals
Intensive lifestock farming
Wastewater and waste gas treatment in
the chemical industry
Refineries
Emissions from the storage of dangerous
substances and bulk materials

Large volume gaseous and liquid
inorganic chemicals

Cross-media and economic aspects

Both BREFs are to be published by the
European Commission soon

Final discussions planned in the
Information Exchange Forum in 2000

BREF draft underway

Complete BREF drafts completed,
currently being revised

BREF draft in preparation

First partial BREF draft completed.
Enquiries on measuring and monitoring
practices in all member states currently
underway

Work began in 1999

Work due to commence in 2000

Work due to commence in 2000

(mostly)
completed

German contributions
have been made.
Currently being
supplemented and
commented on.

German contributions
being prepared. For
refineries and
emissions from storage
with support of
research project

Accompanying
research projects on
cross-media
assessment underway.
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programme and the current status of the work in the
individual sectors. The first two BAT reference docu-
ments for the “Iron and steel industry” and “Cement
and lime industry” sectors have been successfully
completed and are due to be published by the Euro-
pean Commission.

The quality of the data has a decisive influence on
the meaningfulness of the BAT reference docu-
ments. Unfortunately, the fact that uniform mea-
suring techniques and reference times are not
used, as well as the different approaches in the re-
porting of data, make the work considerably more
difficult. These problems should be noticeably im-
proved with the planned BREF on “Monitoring
emissions”. 

Difficulties also arise from the assessment of cross-
media and economic aspects required by the IPPC
Directive. There are not yet any conventions for a uni-
form methodical approach. A special TWG will com-
mence work on this matter during the year 2000.

BREF for the cement and lime industry

The “cement and lime industry” working group has
produced a very high quality BREF. It presents the
following best available techniques for the cement in-
dustry:

• Dry rotary kiln with multi-stage cyclone preheater
and precalcinator, achieving a specific heat con-
sumption of 3,000 megajoules per tonne (MJ/t)
cement clinker.

• Suitable techniques for limiting the emissions of
nitrogen oxides (NO

x
) are primary measures,

stagged combustion and selective non-catalytic
reduction (SNCR), with which, in a suitable com-
bination, NO

x 
emission values of 200 to 500 mil-

ligrams/cubic metre (mg/m3) can be achieved.
• Electrostatic precipitators or fabric filters, with

which dust emission values of 20 to 30 mg/m3

are achievable
• Sulphur dioxide (SO

2
): Absorbent addition to the

raw material or in the waste gas flow in case of
raw gas emissions under 1,200 mg/m3, wet

Table 1b: Work programme and status of the work on the BAT Reference Documents

Sector        Status of the work at EU level National activities

Work begins in 2000
Solid large volume inorganic chemicals
Large combustion plants
Slaughterhouses
Food and milk processing

Work begins in 2001
Waste incineration plants

Surface treatment of metals
(electroplating)
Ceramic industry
Polymer manufacture
Surface treatment using
solvents

Work begins in 2002
Special inorganic chemicals
Organic fine chemicals
Non-hazardous waste disposal
Landfill sites
Hazardous waste disposal/recovery

Work planned to commence in 2000

Work planned to commence in 2001

Work planned to commence in 2002

German contributions
with support from
accompanying
research projects

German contributions
in preparation

German contributions
in preparation with
support from
accompanying
research projects
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scrubber or dry scrubber for higher levels of raw
gas emissions, with BAT emission values of 200
to 400 mg/m3.

The BAT emission values are clearly labelled as av-
erage daily values. 

BREF for the iron and steel industry

This describes
• the use of fabric filters,
• partial waste gas desulphurisation and 
• the injection of lignite coke powder and lime in

conjunction with the use of fabric filters in sin-
tering plants.

Some of the initial data is of a poor quality, so that in
most cases, it is not possible to give clear averaging
times for most of the emission values and thus a cer-
tain interpretation flexibility is opened in their use.
Germany has contributed numerous, individual infor-
mation about modern plants in Germany as well as
producing a comprehensive comment on the partial
sector “Electric arc furnaces”. It is planned for pub-
lication by the UBA in early autumn 2000.

BREF for the pulp and paper industry

The document reports on widespread process-inte-
grated measures in this branch. The present draft of
the EIPPCB is in fact a compromise; nevertheless, it
describes a high level of environmental protection.
For example, it gives the electricity and heat con-
sumption of reference paper mills for the production
of the most important fibrous materials and types of
paper. This information was previously not available,
although the branch is one of the most energy in-
tensive sectors. The state-of-the-art with respect to
wastewater discharge has also been illustrated using
a large number of example installations.

BREF for the glass industry

The document for the glass industry is also planned
for completion in 2000. An almost complete draft al-
ready exists. A fundamental revision of the parts
concerning BAT for dust emissions reduction (in-
cluding heavy metals) and the reduction of sulphur
dioxide emissions is currently still being worked on.

The BREF is also planned to include information on
the monitoring of emissions. The UBA has, assisted
by the Länder and the industry, contributed com-
prehensive and new data material on the current
state of the techniques used in the glass industry in
Germany to the exchange of information. In most
cases, the ranges of emission levels contained in
the BREF accord with the permit practice in Ger-
many. For many member states, the BREF reveals a
significant need to catch up in the reduction of emis-
sions of dust and dust constituents containing heavy
metals. 

BREF for the non-ferrous 
metals industry

A complete draft BREF has been prepared for the
non-ferrous metals industry which is currently being
revised following consultations in the TWG. With
over 700 pages, this is the most extensive BREF to
date, dealing with the production of ten metal
groups.

Above all, the section on “emissions into the air” is
described in a very well founded way, the sections on
“emissions into water”, “wastes/residual materials”
and “energy” are presented in less detail due to the
poor data situation. 

The draft describes, inter alia, the use of fabric filters
as BAT with emission values for total dust of 1 to
5 mg/m3. For dioxin and furans, a range of less that
0.1 to 0.5 nanograms of international toxicity equiva-
lents per cubic metre (ng TE/m3) are named as the
emission level associated with BAT. No separate BAT
emission values are given for heavy metals, but ref-
erence is made to the low dust emission values. Dif-
ferent techniques and emission values are identified
as BAT for SO

2 
emissions, dependent on the raw gas

concentrations.

Within the framework of a research project of the
German-French Institute for Environmental Research
of the University of Karlsruhe on behalf of the UBA,
and in close cooperation with German industry as
well as the Länder authorities, German BAT papers
have been produced on state-of-the-art for copper,
lead and zinc production and provided to the Seville
process. The final report of the research project is
planned for publication in the early autumn of the
year 2000.
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Horizontal BREF on industrial 
cooling systems

A partial draft has been prepared and is currently be-
ing revised following comments from the TWG. The
chapters prepared contain detailed descriptions of
the techniques applied, selection principles and en-
vironmental effects of industrial cooling systems.
However, the large number of partly very different
and complex cooling systems makes it difficult to de-
scribe uniform BAT. Criteria for determining BAT
shall be described.

BAT Reference Documents 
in the Internet

Almost completed draft versions are already ready
for the sectors

• Chlorine-alkali industry,
• Ferrous metals processing and
• Tanneries 

However, the subsequent consultations in the TWG
have yet to take place. The BAT reference documents
are already available to the general public via the In-
ternet site of the EIPPCB (http://eippcb.jrc.es), in
the initial phase as drafts.

Protection of the North Atlantic

To protect the marine environment of the North At-
lantic within the framework of the Oslo-Paris Con-
vention (OSPAR), the POINT working group assesses
the environmental effects of industrial plants and
prepares recommendations or decisions regarding
measures for reducing emissions. The POINT work is
currently being restructured and in future, should ori-
ent itself specifically according to the work on the
BAT reference documents. Further POINT activities
will be timed so as to be coupled with the publication
of the EU BAT reference documents.

The work on the chlorine-alkali industry as well as the
non-ferrous metal industry is of great political signifi-
cance. A workshop on the chlorine-alkali industry
was held in Madrid in September 1999, in which,
above all, the further work on the PARCOM Decision
90/3 was dealt with in detail. It recommends the
phasing-out of the mercury technology, the amalgam
process, until the year 2010. An example of available

mercury-free technology is the membrane process. It
is becoming increasingly important throughout Eu-
rope. At this workshop, three main points were stip-
ulated for the continued work:

• Improvement of the existing chlorine-alkali plant
on the basis of technical information (EU-BREFs,
UN-ECE protocols)

• Implementation of the phasing-out of the mer-
cury-technology as formulated in PARCOM Dec.
90/3 or discussion of alternative scenarios

• Strategy for the safe handling of mercury in
wastes and from plants that have been shut
down.

Along with Sweden and Finland, which will change
over to mercury-free production before the year 2010
and therefore consider a revision of the agreed date
for the phasing-out of the use of mercury for super-
flows, Germany is also in favour of adhering to the
deadline for phasing-out the use of mercury.

The work of POINT (limitation of emissions from
point sources) and DIFF (diffuse sources) will in fu-
ture be combined in a hazardous substances com-
mittee which will replace the work level of PRAM
(programmes and measures). In this way, more em-
phasis is to be placed on the implementation of the
resolution made at the Ministers’ statement of Sin-
tra, Portugal, in the year 1998, to achieve a reduc-
tion in the pollutant load in the North Sea to “almost
zero” or to natural background values by the year
2020. At the POINT meeting in 1999 therefore, the
activities were more strongly oriented to the priority
substances on the list of hazardous substances pro-
duced by OSPAR in 1998. (III 2.1)
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In the broadest sense, measures for the protection of
the environment also protect health. Measures in
both fields often have joint aims and consequently
require joint strategies. Work on the complex topic of
“environment and health” can only be solved as an
across-the-border-task. This work therefore concerns
a large number of work units of the Federal Environ-
mental Agency (UBA – see Chapter 8 and 10). In
1999, the Federal Ministry for the Environment and
the Federal Ministry of Health jointly introduced the
“environment and health action programme”. They
intended to promote cooperation of those political ar-
eas with the aim of a comprehensive study of the
consequences for the environment that affect health.

The action programme includes, among others, ac-
tivities for deepening the understanding of the rela-
tionships between environment and health as well as
to improve information and communication concern-
ing health risks. One of its important aims is to im-
prove the procedures for risk assessment and stan-
dard setting and to make them more transparent. In
addition, the programme also names measures for
avoiding risks or reducing risks for six priority areas,
characterised by special quality targets:

• Outdoor and climate
• Indoor air
• Water resources, soil 
• Food – ionising radiation 
• Noise 
• Materials and preparations. 

A coordination group was set up to provide scientific
assistance in the implementation of the action pro-
gramme. The Federal Environmental Agency (UBA),
the Federal Institute for Consumer Health Protection
and Veterinary Medicine (BgVV), the Robert Koch In-
stitute (RKI) and the Federal Agency for Radiation
Protection (BfS) are members of this group. The UBA
is currently responsible for management of the
group.

Further information on the action programme can be
obtained from the UBA homepage (http://www.um-
weltbundesamt.de). The UBA has also published a
volume of documentation, together with the BgVV

and RKI, which presents the current level of progress
and knowledge in detail and thus justifies the sug-
gested aims and measures. (II 2.1)

Microbiological risks 
to human health

“New risk from bacteria”, “Pathogens strike back”,
“Severe toll due to contaminated water”, “Plague
and cholera on the move”, “Fungal spores from the
bio bin”, “Germs in drinking water”, “Woman dies of
resistant bacillus”, “Fungi in homes on the ad-
vance”. These were several of the headlines in the
past year which draw attention to microbiological
risks to human health. Plague and cholera are no
longer a danger in Germany due to the high standard
of hygiene. Nevertheless, even here we find risks to
human health in many fields due to old and “new”
pathogens. 

Only a few bacteria have developed to new danger-
ous pathogens by acquiring special properties, such
as certain antibiotic-resistant bacteria and
pathogenic E. coli bacteria (for example EHEC). Most
of the new pathogenic organisms, on the other hand,
are not really new. They were only unidentified in the
past due to a lack of detection methods. This applies
to many viruses, Legionella, and cryptosporidia.

The introduction of novel technologies in housing ar-
eas has also contributed to the emergence of new
pathogens (Table 2). Legionella and pseudomon-
ades may grow in hot water systems. During com-
posting, fungi occur which may lead to allergic reac-
tions. Certain micro organisms also act as
pathogens which were not deemed such in the past
or which only caused harmless illnesses. This is due
to the growing number of elderly people and of peo-
ple with a weakened immune system such as AIDS
patients or patients undergoing chemotherapy. 

The UBA has the task to develop concepts which
identify and limit the spread of pathogens along the
water, air and soil path including the housing area. In
this way, it helps to safeguard human health (see al-

7. Environment and health7. Environment and health
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so Chapter 10). To achieve this, the UBA cooperates
with other authorities.

Of special importance in the consideration of
pathogens is the fact that, opposite to chemical sub-
stances, they can reproduce in the human body. In
addition, infected people might shed large quantities
of pathogens which may reach other humans either
directly or indirectly via the water path (wastewater –
surface water – drinking water). In this way, one sick
person might be the cause of many further illnesses.

People might also be at risk from the uptake of
pathogens via the soil path, for example by using
compost for growing vegetables. Therefore, it was
stipulated in the appendix to the Biowaste Ordi-
nance, whose requirements were substantially for-
mulated by the UBA, that during the production of
the compost the concentration of pathogens has to
be reduced so that the finished product has no
harmful effects on humans, animals or plants. 

A similar problem arises by spreading untreated
sewage sludge on agricultural areas.

Certain bacteria and fungi are transmitted mainly via
the air and may lead to adverse reactions in exposed
persons. However, only the individual person or
groups of people who are directly exposed to the
pathogens are affected. There is no risk of further
spread of the pathogens, as may be the case in wa-
terborne infections. There are potential risks to hu-
man health from airborne microorganisms in many
areas: during the collection of biowaste, in the area
surrounding composting facilities and animal farm-
ing as well as in indoor environments.

Hazards from “natural” triggers

The perception of microbiological risks among the
population differs significantly from the perception
of risks from toxic substances. Chemical sub-

Technical Development Problematic Process Undesirable Consequences

Central water supply Transport and distribution of Propagation of diseases over long
pathogens over large distances distances (typhoid fever, hepatitis,

cryptosporidia, etc.

Central hot water supply Good growth conditions for Diseases due to Legionella,
certain pathogens pseudomonades, etc.

Mass animal farming Changed feeding techniques, BSE,
use of antibiotics EHEC,

Emergence of antibiotic-resistant
bacteria

Composting plant Creation of large quantities of Fungal illnesses,
fungal cultures Allergic reactions

Change in interior space Favourable growth conditions Allergic reactions
conditions and construction for mould and bacteria
materials

Operation of air conditioning Favourable growth conditions Legionellosis,
systems for certain pathogens Allergic reactions

Blood transfusions Transmission of bloodborn AIDS
pathogens Hepatitis

Table 2: New techniques and their undesirable side effects
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stances are felt to be “non-natural” and therefore
more dangerous than microorganisms which are
considered to be part of the natural environment.
Several microorganisms are clearly known to the
population as pathogenic organisms (for example
the pathogens causing cholera and typhoid fever).
Most of the recently recognised pathogenics are,
however, unknown to the population and are there-
fore not felt to be a threat. At the same time, micro-
biological risks are always risks of acute illness,
while the risks associated with chemical substances
in Germany mostly result from longer-term expo-
sure.

Quantitative risk assessment in the evaluation of mi-
crobiological parameters is still in its early stages,
compared to those for chemical substances. In the
following, a short overview of examples of microbio-
logical risks and the possibilities of assessing them
is given.

Risks in bathing waters

Bathing waters may contain pathogenic organisms.
The main source, apart from the bathers them-
selves, is wastewater from communities and agricul-
ture. The best prevention against infections is there-
fore a sustainable protection of the water sources
from pollution. Furthermore, a generous offer of
bathing opportunities is necessary to prevent over-
crowding of individual bathing sites.

Quite a lot has already been done for the prevention
of water pollution. However, many bathing waters are

still contaminated by faecal wastewater or are used
by too many bathers. Table 3 shows disease out-
breaks in the USA after bathing in contaminated wa-
ters (such data is not available in Germany, as no
such surveys are undertaken). The number of cases
per outbreak is usually high, the number of regis-
tered outbreaks, however, relatively small. This gives
the impression that small outbreaks are identified
rarely, single cases not at all. This risk is, therefore,
probably underestimated.

How can such a risk be assessed? As the illnesses
are caused by swallowing the polluted water, two
questions are important for the risk assessment:

• How many pathogenic organisms have to be
swallowed for an infection to occur?

• How high is the concentration of pathogenic or-
ganisms in bathing waters?

Both questions are difficult to answer. The number of
pathogens required for an infection depends on the
type of pathogens. Their concentration in the water
changes depending on the number of people shed-
ding pathogens. These are both the sick and the car-
riers, i.e. people who are infected but are not ill.

Despite these difficulties, models for assessing the
risk are being developed in the UBA using faecal in-
dicator concentrations (bacteria, which – without be-
ing pathogenic organisms – are used as a measure
of the faecal contamination of water), which are in-
tended to lead to well reasoned suggestions for lim-
iting values.

Epidemiological investigations are another possible
way of determining the risk of infection when
bathing. For this purpose, the concentration of the
faecal indicators in a body of water is measured on
a certain day. During the following days, the per-
centage of persons who bathed on this day and who
became sick is determined. A study from the United
Kingdom has shown that even with a relatively low
concentration of approx. 40 enterococci/100 ml
(equivalent to a log

10
of 1.6), the number of bathers

suffering from mild diarrhoea increases. The UBA is
finding similar investigations in Germany as results
from other countries are not necessarily transferable
to Germany. Further information is available under
http://www.badegewaesserstudie.de.

In addition, the UBA carries out its own research on
wastewater treatment, inter alia with the aim of re-

Table 3:  Disease outbreaks in the USA following bathing
in contamined waters

Pathogen Number of Number of
outbreaks case

Shigella 13 935
E.coli 1 166
Leptospira 2 14
Giardia 4 65
Cryptosporidium 1 418
Norwalk viruses 1 41
Adeno virus 3 1 595
Acute intestinal
diseases 11 965
Mortality and Morbidity Weekly Report 1988, 1990, 1991, 1993
Journal of the American Water Works Association 1996
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ducing health risks from bathing. The idea is that
minimising the entry of pathogens in bathing waters
is the best prevention against illnesses from bathing.
Thus, intensive investigations are being carried out to
test the suitability of various techniques for waste wa-
ter treatment for the elimination of pathogens. To
this end, both artificial wetlands and highly devel-
oped technical microfiltration plants are being inves-
tigated. 

Risks in drinking water

Pathogens may be spread by drinking water – like by
no other medium – to large parts of the population.
This is why drinking water epidemics have been al-
ways feared. With the identification of their causes
more than one hundred years ago, well-aimed and
successful measures of combating them were be-
gun. These included treatment and disinfection mea-
sures by the water supplier as well as epidemic
surveillance by the health authorities.

In more recent times, there have been increasing re-
ports, primarily from Anglo-Saxon countries, about
outbreaks of illnesses caused by or associated with
drinking water – above all due to “new” pathogens
such as cryptosporidia and Giardia, pathogenic E.-
coli bacteria, campylobacter species or certain types
of virus. In recent years, the attention of the water
works, epidemiologists and health authorities has
been concentrated on the cryptosporidia, as their
dormant forms (oocysts) in drinking water cannot be
reliably killed by disinfection measures. In 1994, over
400,000 people were infected with cryptosporidia
and became ill, some with severe diarrhoea during
what was probably the largest epidemic known to
have been caused by drinking water in Milwaukee
(USA). 

A so-called “action level” of 10 to 30 Oocysts per
100 litres of drinking water was suggested in the USA
to prevent such epidemics. In the case of these or
higher concentrations being reached, the possibility
of an outbreak must be assumed. At lower concen-
trations, however, the risk should not be ignored. In-
dividual cases of sickness and smaller outbreaks
may occur, however, there are not reliably identified
by the epidemiological surveys carried out to date.
Only at a very low concentration of 0.003 oocysts
per 100 litres drinking water is the, purely theoreti-
cal, risk considered acceptable according to US cri-

teria (not more than one infection per 10,000 con-
sumers per year may occur to drinking water). Such
low concentrations can no longer be checked by
measurements. They can only be complied with by
taking suitable precautions.

In Germany, waterborne diseases are not registered.
Therefore, it is at present not possible to say whether
we have a risk of outbreaks caused by new water-
borne pathogens being spread by drinking water. Re-
search work carried out by the UBA confirm the wide
spread of cryptosporidia in the environment via the
water path. These have been detected in resources
of drinking water and – in individual cases – in low
concentrations in drinking water in Germany too.
Therefore a risk assessment is necessary. A system
for the epidemiological surveillance of infectious dis-
ease should be set up, enabling registration of water-
borne diseases. 

It is, however, assumed that the risk is low in Ger-
many due to the careful treatment of drinking water
according to the multi-barrier system. No special in-
cidences indicating an increased frequency of illness
have yet become apparent. 

At present, the UBA is preparing a combined re-
search project which will deal with this topic. During
this project, epidemiological investigations will be
carried out in areas using surface water (in some of
which high concentrations of oocysts have been de-
tected in the raw water) and, compared with areas
using ground water treatment (low concentration of
oocysts, no impairment by agriculture). At the same
time, extensive investigations are to be carried out of
the raw and drinking water in the same supply areas.
The aim is to quantify the risk at very low concentra-
tions of parasites in drinking water.

Risks from airborne microorganisms 
in outdoor air

During composting, biological processes take place
which may lead to a massive release of microorgan-
isms and thus to a potential risk for human health.
These processes are, however, not damaging to
health per se. They are, in fact, natural processes in
which an organic substance is degraded by microor-
ganisms which include among others, moulds. Sim-
ilar processes also take place in forest soil. The prob-
lem in large-scale commercial composting rather de-
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rives from the very large quantities of organic sub-
stance that are converted in one place. An increased
quantity of released microorganisms and microbial
metabolism products are therefore to be expected.
These greatly increased concentrations may have ad-
verse health effects, above all in the form of allergic
reactions. 

However, there is too little knowledge available to
be able to correlate the concentration of microor-
ganisms to the risk of an allergic illness. Therefore,
a quantitative risk assessment, as described for
bathing waters or drinking water, is not yet possible.
Instead, a comparison with ambient air is made to
assess the risk. The greater the distance from a
composting plant, the lower the concentration of
microorganisms and substances released by the
plant. From a certain distance, background con-
centrations will be reached. The influence of the
plant is thus no longer relevant compared to the
naturally present concentrations. Possible health
risks due to the composting plant definitely no
longer exist.

At a conference organised by the UBA in autumn
1999, the latest results of research projects dealing
with the spread of microorganisms in the area sur-
rounding composting plants were presented. It be-
came clear that from a distance of 200 to 500 me-
tres from the plant, depending on the type of plant,
background values were reached and thus an influ-
ence of the plant was no longer able to be deter-
mined. Under certain meteorological and topograph-
ical circumstances, however, more far reaching in-
fluences have been measured. This means that the
assessment of the risks caused by a composting
plant on the nearby population must also consider lo-
cal circumstances. 

The results of this and of other research projects still
underway will enable recommendations to be pro-
duced for the construction of composting plants with
the aim of minimising health risks for the population.
Indoor air of livestock confinement houses also con-
tains a large number of microorganisms which reach
the area surrounding the stables through the waste
air. Thus, similar problems arise for the neighbour-
hood of a large-scale livestock farming plant as for a
composting plant.

The UBA is currently investigating the concentration
of airborne bacteria and fungi in the area surround-

ing open storage containers for liquid manure in agri-
culture, to be able to better record the health risk for
humans, who live in the immediate and close vicini-
ty of such storage containers. The initial results of
the study indicate that it must be expected that
germs are spread to the ambient air during certain
weather conditions.

Health risks of indoor air

Due to the thermal insulation requirements for new
buildings the free exchange of air between indoor en-
vironments and ambient air has been consciously re-
duced as far as possible, to avoid energy losses
through the brickwork, drafty windows and doors,
etc. With the Energy Conservation Act from 2000
this will be of increasing importance even in the ren-
ovation of existing buildings. The UBA supports this
policy of energy conservation. 

The disadvantage is, however, that moisture gener-
ated during the stay of persons in the room – if the
room is not adequately ventilated – cannot be suffi-
ciently fed to the outside. This may lead to moisture
damage in homes. Damage caused by moisture is
also caused – to the same extent in all types of build-
ings – by construction faults where moisture in walls
and ceilings penetrates through cracks in the brick-
work, leaking utility pipes, etc. directly into the build-
ing material or where condensation forms on cold
wall surfaces. As a result of this damage due to
dampness, fungi may grow in the accommodation.
Inadequately constructed or badly maintained air-
conditioning device can also be a source for fungi
and other microorganisms. 

Fungi release spores and metabolic products (Mi-
crobiological Volatile Organic Compounds, MVOC,
and mycotoxines) into indoor air which may impair
health. To detect contamination by fungi, compari-
son is made with the ambient air. A concentration
of fungi in indoor air of 100 CFU/m3 (CFU=Colony-
Forming Units) above the outdoor air is regarded
as detection of a fungal source in the indoor envi-
ronment. Contamination with toxin-forming or
pathogenic fungi is particularly critical as these can
cause not only allergies, but also other impair-
ments to health (headaches, tiredness, impaired
immune defences) and infections (mycoses).
Moulds found in nature colonising plants are less
problematic.
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Further research is necessary to determine the true
health risk for residents caused by fungi and bacte-
ria in private homes. A great problem is the lack of a
uniform detection method for measuring contamina-
tion by fungi in indoor environments.

Apart from this, the recommended measure to pre-
vent fungal growth is to regularly ventilate rooms with
thermal insulation thoroughly, but only for short peri-
ods of time. In this case, the resulting energy losses
are kept low.

Outlook

The last quarter century has seen the occurrence of
previously unknown infectious diseases, inter alia
AIDS, BSE, legionellosis and EHEC infections. Espe-
cially the latter have alarmed those responsible for
water hygiene, because the pathogens causing this –
potentially lethal – disease are nothing more than
modified strains of the usually harmless intestinal
resident E.coli. In view of the infection route of these
diseases, via water, it is easy to imagine an easy
change in the infection conditions (say an increased
shedding or a lower infectious dose) resulting in
alarming scenarios.

This results in the necessity for increased awareness
in water management, in bathing waters and pool
water hygiene, as well as in the areas of air hygiene,
where pathogens may occur and spread. It is neces-
sary to apply current knowledge in epidemiolgy and
infectiology quickly and precisely, to identify danger-
ous developments without delay, to quantify risks
and to minimize them by precautionary measures.

(II 2.3, II 2.4, II 4.6)
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The effects of noise can impair living conditions in
many different ways. Every audible sound that caus-
es or leads to a nuisance, to disturbance or to risks
to health is called noise. 

The Federal Immission Control Act (BImSchG) aims
to avoid health hazards and considerable nuisance
due to noise. However, the BImSchG does not de-
fine the terms “considerable nuisance” and “health
hazard” in practical terms. Research into the effects
of noise has produced fundamental principles
though.

The main effects of environmental noise include nui-
sances. Above all, they are caused by disruptions to
communication, rest and relaxation, including sleep,
and impair people’s well-being.

To define the term “considerable nuisance” more
precisely, interviews held in a series of interdisci-
plinary field studies were used to determine the rela-
tionship between noise exposure and its effects on
awake and sleeping people. The studies use dose-
response curves to make the relationship between
noise exposure and impairment transparent and pro-
vide values for noise exposure, above which impair-
ments are to be expected (Table 4).

Depending on the time of day, (day/night) noise
triggers different reactions to different extents. In
general, no appreciable impairment is to be ex-

pected when equivalent continuous sound levels
(L

m
) within dwellings are below 25 dB (A) at night

and below 35 dB (A) during the day. These condi-
tions are achieved if, with windows tilted open, the
outdoor level is less than 40 dB (A) at night and
less than 50 dB (A) during the day. During the day,
if the equivalent continuous sound levels are above
55 dB (A) outside of the house, increasing impair-
ment of psychological and social well-being is to be
expected.

Disturbed sleep due to noise can be mostly avoided
if the equivalent continuous sound level in bedrooms
does not exceed 30 dB (A) and individual sounds do
not exceed 45 dB (A).

Continuous loud environmental noise can also lead
to health damage in addition to causing a mere nui-
sance. Noise causes unspecific stress reactions.
People who are awake react to high noise levels di-
rectly, or, in the case of noise nuisances, indirectly,
with increased release of different stress hormones.
During sleep, exposure to substantially lower noise
levels leads to increased release of stress hormones.
Here, the normal fluctuation is exceeded in part, and
in the long term, increased excretion of cortisol is ob-
served. Initial results from the field investigations in-
to the long-term influence of exposure to road traffic
noise on the excretion of stress hormones release
are now available: In comparison with a control
group living in quiet conditions (L

m
< 45 dB (A) at

night), the excretion of noradrenaline and cortisol in
the group exposed to traffic noise (L

m
= 53 to 69 dB

(A) at night) was significantly increased. The findings
give reason to fear that noise can cause increased
risks for cardio-vascular, gastrointestinal and im-
mune system disorders. 

Epidemiological studies to date have focused almost
exclusively on the relationship between traffic noise
and heart attacks. They consistently revealed a ten-
dency of an increased risk at exposure levels above
65 to 70 dB (A) (L

m
daytime, outside of the dwellings)

when day-time exposure to road traffic noise exceeds
L

m
= 65 dB (A), an increase in heart attack risk of ap-

prox. 20 % is to be expected. 

8. The effects of noise8. The effects of noise

Table 4: Reference values for avoiding
nuisances

Daytime Night-time Comments
Lm /dB(A) Lm /dB(A)

< 50 < 40 Outside the
building

< 35  < 25 Inside the
building

Lm = Equivalent continuous sound pressure level, dB(A) = decibel
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Traffic noise pollution

The dominant sound source for the largest part of
the population is road traffic.

According to calculations of the UBA (Federal Envi-
ronmental Agency), almost half the population of
Germany is exposed to road traffic noise level at
which damage to physical and social well-being is to
be expected (L

m
over 55 dB (A) daytime). For rail traf-

fic, the proportion is approx. 20 %. 15.6 % of the pop-
ulation are affected by road traffic noise levels at
which there are an increased risk of cardiovascular
diseases (L

m
> 65 dB (A) daytime), and 3.1 % are

subjected to the same risk from rail traffic.

Even at night, noise pollution is high in many places.
Around half the population is exposed to road traffic
noise levels (L

m
> 45dB(A)), at which impairment to

sleep must be expected if the windows are opened.
For rail traffic, the proportion is approx. 37 % (Table
5).

The Traffic Noise Ordinance – 16 th BImSchV dated
12th June 1990 lays down exposure limit values de-
signed to protect the neighbourhood against harm-
ful environmental effects caused by traffic noise
(noise precaution) for noise protection due to the
construction of new roads, or significant changes to
public roads, as well as railways and tramways
(Table 6).

There are no limiting values for protection against
noise from existing traffic routes (noise remediation)
and therefore no legal rights to noise remediation.
Noise remediation measures are carried out here

based on budgetary regulations if the rating level ex-
ceeds the guideline value for noise remediation. The
values in Table 6 apply to federal traffic routes. From
1978 to 1998, 1.26 billion DM were spent on noise
remediation on federal trunk roads. Noise remedia-
tion on railways was not started until 1999, whereby
a long-standing recommendation of the UBA is final-
ly being realised. Initially, 100 million DM per annum
are available for these measures.

The UBA – alongside many other institutions – has
repeatedly advocated statutory regulation of noise
remediation. The Federal Government has heeded
this advice and has identified this statutory regula-
tion as a task for the current legislative period. For
health protection reasons (increase in the risk of
heart attack) in the first stage a rating level of 65 dB
(A) during the day and 55 dB (A) at night should not

Table 5: Calculated noise exposure of the population (old Länder – former West Germany)
due to noise from road and rail traffic

Equivalent continuous Proportion of the population (%) affected by
 sound exposure level Road traffic in 1999 Rail traffic in 1997

[dB(A)] Daytime Night-time Daytime Night-time

> 45 - 50 16.4 17.6 12.4 15.5
> 50 - 55 15.8 14.3 14.9 10.8
> 55 - 60 18.0 9.3 10.4 6.2
> 60 - 65 15.3 4.2 6.2 2.7
> 65 - 70 9.0 2.9 2.3 0.9
> 70 - 75 5.1 0.2 0.7 0.4

> 75 1.5 0.0 0.1 0.1

Table 6: Limit and guide values for protection
against noise from traffic routes

Precaution* Remediation**

Daytime Night-time Daytime Night-time
Hospitals 57 47 70 60
and similar

Residential areas 59 49 70 60

Mixed-use areas 64 54 72 62

Commercial areas 69 59 75 65

* New or significantly altered roads and railways
** Roads and rail construction financed by the Federal government

(In accordance to existing funds)

Target values of the Federal Environmental Agency (UBA):
65/55 dB(A) daytime/night-time for residential areas
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be exceeded. The UBA has submitted suggestions
for the realisation of this target within 10 years. The
results of a symposium on this topic have been pub-
lished.

Noise reduction in road traffic

Noise pollution from road traffic is primarily deter-
mined by the vehicles mileage, vehicles emission
and driving style (above all with respect to speed and
engine speed). Other important influencing variables
are the combination tyres/road surface as well as
the geometric conditions of the sound propagation,
i.e. location of the source and the receptor and
shielding.

A significant reduction in noise pollution can only be
achieved by a large number of mutually harmonised
individual measures – from motor vehicle engineer-
ing to traffic planning and motor vehicle taxation
laws.

The spectrum of traffic planning measures for re-
ducing road traffic noise is very broad. In a broader
sense, it also includes urban planning measures
(“the pedestrian and cyclist-friendly town of short dis-
tances”), road traffic law (for example: 30 km/h
speed limit, parking management and restrictions
for motorised private transport) as well as pricing pol-
icy elements (fuel taxation, heavy goods levies). Lo-
cally, these measures can achieve reductions  of up
to 10 dB (A) even in the short-term; in general, the

Source: Federal Environmental Agency: “Was Sie schon immer über Autos und Umwelt wissen wollten” (1996)
* Came into force 1 year later StVZO = German Road Traffic Licensing Regulations
** Supplement of 1dB(A) for series production vehicles

Table 7: Noise emission limit values for motor vehicles
(without specification of changes in measuring methods)

Vehicle category Driving noise limit value in dB (A) Criteria for low-
noise motor vehicles

Until 1980 Until 1988  From 1988 From 1995 Noise limit value
(Directive (Directive (Directive (Directive Pursuant to Appendix

70/157/EEC) 81/334/EEC) 84/424/EEC) 92/97/EEC )** XXI StVZO (1.12.1984)

Car 82 80 77 74
Transporter, minibus
< 2.0 t 84 81 78* 76
> 2.0 - 3.5 t 84 81 79* 77

Bus > 3.5 t
> 3.5t; < 150 kW 89 82 80 78
> 3.5t; > 150 kW 91 85 83 80

Lorry Lorry > 2.8 t
> 3.5t; < 75 kW 89 86 81* 77 77
> 3.5t; 75 -< 150 kW 89 86 83* 78 78
> 3.5t; > 150 kW 91 86 84* 80 80

Until 1980 Until 1988 Directive 87/56/EEC
StVZO (Directive Valid from Valid from

 78/1015/EEC) 10/88 10/93

Motorcycles
<   80 cm3 84 78 77 75
< 125 cm3 84 80 79* 77*
< 175 cm3 84
< 350 cm3 84 83 82 80
< 500 cm3 84 85
> 500 cm3 84 86
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potential is estimated at around 3 dB (A), which
equates to halving traffic volume. Apart from traffic
planning measures, measures at “source” – i.e. for
reducing the noise emissions of individual vehicles –
are particularly important in an overall concept for
noise reduction in road traffic. These have a univer-
sal effect and in this respect have priority over sec-
ondary noise protection methods such as noise bar-
riers or soundproof windows, which merely have a lo-
cal effect.

Measures for reducing the noise emissions from mo-
tor vehicles are aimed at making vehicles, road sur-
faces and driving. The EC Directives which have
been incorporated in the Road Traffic Licensing Reg-
ulations (StVZO), stipulate measuring techniques
and emission limit values for vehicle noise (maxi-
mum pass-by level at a distance of 7.5 m) in individ-
ual vehicle categories. In the 80’s, the emission lim-
it values for cars, lorries and buses were reduced in
several stages. The last reduction has been applica-
ble for all new vehicles since October 1996. Since
then, there is no longer a road vehicle category with
a limit value above 80 dB (A) (Table 7).

However, in actual traffic the stricter noise limit val-
ues have not had the same effect, as they only apply
to newly registered vehicles. Old vehicles dilute the
desired effect as long as they are still in circulation.
Also, the driving and operating conditions deter-
mined in the vehicle type approval procedure tech-
niques increasingly deviate from the overriding con-
ditions in actual traffic, due to changes in vehicle
technology (increased engine power) and increased
traffic volume.

Therefore, current efforts with respect to reducing
the noise emissions from vehicles are focussed on

• Improving the noise regulations for motor vehi-
cles (more realistic type testing methods with
more ambitious noise emission limit values)

• Improved control of compliance with the noise
regulations over the whole lifetime of a motor ve-
hicle

• Introduction of binding, ambitious EU noise limit
values for all tyres sold

• Introduction of ambitious noise emission re-
quirements for road surfaces which should at
least be applied to the resurfacing of noisy
roads

• Development of strategies for action against mo-
torcycle noise (influencing driving behaviour, pre-

venting unauthorised loud silencers, solutions
for so-called problem routes).

Environmental labelling for car tyres

In addition to the planned EU noise limit values for
tyres, existing potential for reductions with respect to
noise and fuel consumption can be utilised at an ear-
ly date. To create the highest possible incentive for
tyre manufacturers to develop low-noise and low
rolling resistance tyres, the UBA, together with rep-
resentatives of the tyre industry, have developed the
terms of award of the “Blue Angel” environmental la-
bel – initially for car tyres.

Investigations on 48 types of tyres resulted in 9 types
complying with all the criteria of the environmental
label (“because low-noise and fuel-saving”) with the
exception of the lifetime which was not determined.
There were no conflicts in aims between the envi-
ronmental and safety criteria.

Noise reduction in rail transport

In the case of the otherwise comparatively environ-
mentally friendly rail, noise is the most serious envi-
ronmental problem. It is increasingly becoming the
obstacle to development of the rail network, and puts
at risk the aim of transferring more traffic from the
road to rail The reduction measures developed re-
cently could significantly reduce impairment due to
rail traffic noise, even in the short term: They aim to
reduce rolling noise, which is the dominant source of
noise at usual speeds with the philosophy “smooth
wheel on smooth tracks”:

• Acoustically optimised grinding of the rails en-
ables noise reductions of 3 dB (A) and more to
be achieved for trains with smooth wheels com-
pared to an average, good track condition. This
equates to halving the traffic volume.

• Replacement of the cast iron blocks which are
found in the brakes of all goods wagons and several
regional transport wagons with composite blocks
prevents roughening of the wheel surface and thus
reduces the noise emissions by up to 8 dB (A)
compared to vehicles with cast iron blocks.

Even in the other types of rail vehicles, other vehicle
models have been developed that are significantly
quieter than average. Figure 6 shows the range of
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noise emissions from vehicles in use today. The quiet
vehicles have been presented at several UBA events,
most recently at an expert discussion on noise
emissions from regional rail passenger transport in
June 1999. In the long-term, emissions are to be
aimed for which are achieved with the prototype of
the “quiet goods wagon” of the German, Italian, and
Austrian railways.

Because there is no noise regulation for rail vehicles
to date, noise protection measures in rail transport –
unlike road vehicles – have only been inadequately
implemented until now. The UBA has therefore had
suggestions for such a regulation developed. In the
meantime, the European Union is also paying more
attention to the problem of rail traffic noise. In De-
cember 1999, it set up a working group on this top-
ic, in which the UBA will contribute the limitation of
noise emissions as the most important measure.

The Deutsche Bahn AG is now implementing acous-
tically optimised rail grinding in the form of the “par-
ticularly monitored track”. At the end of 1999, the

UBA suggested procedures for monitoring the rail
condition, which are suitable for ensuring long-term
protection of residents.

Since 1999, the Federal Government has provided
100 million DM per annum for noise remediation
along its rail routes. The UBA has suggested that
these funds be used to finance not only noise pro-
tection panels and walls but also acoustically opti-
mised rail grinding and the conversion from cast iron
blocks to composite blocks. While inexpensive rail
grinding is now being used as a measure, the con-
version of the vehicles has not yet been included in
the programme. Therefore, for the time being the
high potential for achieving reduction by vehicle con-
version and by the combined effect of smooth wheel
on smooth rail in goods traffic remains unused.

Protection against aircraft noise

The Federal Government intends amending the Air
Traffic Noise Act of 1971 during the current legisla-

70

75

80

85

90

95

100

Figure 6: Status quo and proposed limiting values for railroad vehicles

1 Diesel locomotive with grey cast iron brake blocks
2 ICE driving unit
3 Passenger carriage with grey cast iron brake blocks
4 Passenger carriage with disk brakes
5 ICE centre carraige
6 Goods wagon with grey cast iron brake blocks
7 Regional transport driving unit
8 Locomotive
9 Driving unit

10 Passenger carriage
11 Goods wagon
12 Quiet goods wagon

1 2 3 4 5 6 7 8 9 10 11 12
Status quo Suggested limiting value

for Stage 1
Quiet

Goods Wagon

95

81

95

82

77

93

80
81

79

76

81

74

Maximum overtaking level at a distance
of 7.5 m from the centreline of the tracks

at v = 80 km/h

V 
= 

G
es

ch
w

in
di

gk
ei

t



UBA Annual Report 1999
Chapter 8

UBA Annual Report 1999
Chapter 8

49

tive period. The UBA has produced detailed sugges-
tions as part of the preparation work. In the opinion
of the UBA, the amendment to the law should con-
sist – as the original version – of two divisions. In the
first section, the criteria by which noise protection
zones are to be determined will be rewritten. The
second section should contain various other environ-
ment-related regulations, such as the regular publi-
cation of data measured by the aircraft noise moni-
toring systems.

In particular, for the amendment of the Air Traffic
Noise Act, an extension of the scope of the act to in-
clude numerous other airfields and an adaptation of
the aircraft noise assessment methods to methods
used for road and rail traffic noise have been sug-
gested. Thus, in future, the calculation of noise pro-
tection zones should be carried out by the separate
determination of equivalent continuous sound levels
for day and night. In addition, frequency/maximum
level criteria could be introduced for night time
(22.00 to 06.00 hrs).

To evaluate the effects of the amendment sugges-
tions, extensive sample calculations were carried out
for various civil and military airports and airfields.
They show that it is not possible to make a general-
ized statement about the form and size of the noise
protection zones according to the amended law, be-
cause aircraft operations at the individual airports
and airfields differ too much. 

The calculations for the civil airports show that – de-
pending on the traffic volume, the aircraft used and
the extent of night flying operations – completely dif-
ferent constellations are obtained. It depends very
much on the individual case.

At the military airfields or air/ground firing ranges,
significantly larger noise protection zones result that
according to the current law.

In addition, investigations were carried out on the ef-
fects of the amendment with respect to costs for air-
port operators, which fall within the scope of the cur-
rent law. At the same time, it was assumed that in
the new protection zone 1 and in the night protection
zone, sound insulation windows would have to be in-
stalled at the expense of the airport operator. In ad-
dition, it was to be taken into account that bedrooms
in the night protection zone were to be fitted with ven-
tilation facilities.

Limit values of 65 dB (A) (civil airports) and 68 dB
(A) (military airfields) were assumed for the new pro-
tection zone 1 in the cost estimate. A uniform limit-
ing value of 50dB(A) was used for the night protec-
tion zone. 

The UBA calculated one-off costs for German com-
mercial airports of approximately 366 million DM.
The costs for the military airfields and air/ground fir-
ing ranges are estimated at approx. 455 million DM.
The work for the amendment of the Air Traffic Noise
Act is currently being continued with extensive inves-
tigations for smaller airfields. (I 3.5)
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In 1964, as in Germany an immission value was stip-
ulated for dust for the first time, its potential damage
to human health was unclear.

Even today, there are still many gaps in our knowl-
edge about the effect of dust on health. These finely
distributed solid or liquid suspended materials which

occur in the atmosphere as aerosols, vary consider-
ably both in their chemical composition and  their
grain size.

Inhaled particles with a diameter of more than
10 micrometres (µm = 1 thousandth of a millimetre)
are mostly discharged in the nasal-pharynx. This al-
so applies to 60 to 80 percent for dust particles with
a diameter of 5 to 10 µm. Very fine dust particles
(smaller than 0.1 µm) on the other hand, end up
very deep in the respiratory tract and are discharged
by diffusion. Their main constituents are shown in
Figures 7 and 8.

Epidemiological studies show clear positive relation-
ships between particle emissions and impairments
to the respiratory tracts and premature mortality.
However, whether the mass or the number of the
particles, their surface property or the chemical
composition plays the decisive role, is still disputed.
The exposure time has a significant influence. It is
certain that the grain size is very important for the
possible effects: The smaller the particles are, the
further they can penetrate via the mouth or nose,
windpipes and bronchioles into the area of the pul-
monary alveolus and, once there, unfold their dam-
aging effects. 

The effect of the suspended dust on the respirato-
ry tracts and the cardio-vascular system obviously
increases with decreasing particle size: In general,
smaller particles have more serious conse-
quences. During the course of the epidemiological
studies which above all were carried out in the USA
and Europe, one aspect in particular became ever
clearer. Apparently, it is not possible to set a
threshold value for the concentration of fine dust in
air below which no further effects are to be ex-
pected. Investigations by the Institute for Epidemi-
ology of the GSF Research Centre for the Environ-
ment and Health, Neuherberg near Munich, show
that ultra fine particles with diameters less than
0.1 µm are accompanied by impairments to
health.

9. Dust – the underestimated 
danger

9. Dust – the underestimated 
danger

Figure 7: Main constituents of fine dust
(Particle diameter < 2.5 µm) in urban air

All figures in percentage weight
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Figure 8: Main constituents of coarse dust
(Particle diameters < 10 µm) in urban air
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Figure 9: PM10 annual average values 1985–1998 in Germany 

Converted from suspended dust using the factor 0.83: class amplitude 20 µg/m3

Data: Measurement network of the Länder (States) and the Federal Environmental Agency 

Due to the interpolation method used, 
interpretations for smaller areas are not permissible

µg/m3 = microgram / cubic metre
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Research is required into the question as to which
particle properties are decisive for the effect. At the
same time, it is perfectly feasible that it is not possi-
ble to provide a uniform statement for all effects. The
measures required to reduce dust loads with respect
to health and the measured variables which are suit-
able for monitoring them depends significantly on
the answer to this question.

In accordance with the findings on the effects, parti-
cle immissions in the EU were limited to a grain size
of less than 10 µm (PM

10
) in the Directive on Limit-

ing Values for Sulphur Dioxide, Nitrogen Oxide and
Nitrogen Oxides, Particles and Lead in Air
(1999/30/EC) (see also Chapter 13).

Different to the USA, where the smaller particle frac-
tion was limited to particle diameters of less than 2.5
µm, in Europe the data situation for determining lim-
iting immission values for particles with smaller
aerodynamic diameters is not yet deemed adequate. 

The limiting immissions value for dust of PM
10

can
hardly be monitored in Germany at present as the
immissions measuring networks are mostly not suit-
able for this purpose and will have to be reequipped.

In the meantime, an impression of the PM
10

concen-
tration in Germany can be gained if the traditionally
measured dust concentration is converted to PM

10

using the factor 0.83. This results in the develop-
ment for Germany identifiable in Figure 9.

Limiting values for immissions 

Limiting values for dust immissions were introduced
in Germany in 1964 with the Technical Instruction
(TA) on Air Quality. Initially, only the dust deposit was
recorded. Then in 1974, the concentration of the sus-
pended dust was limited for the first time – namely
for dust particles with a diameter smaller than 2.5
µm, in today’s jargon: PM

2.5
. The 1986 amendment

to TA Air retained these immission values. 

The limiting values of the applicable EC Directive
80/779/EEC are 300 micrograms per cubic metre
air (µg/m3) as the 24-hour average and 150 µg/m3

as the annual average.

The smog ordinances of the Länder – where still in
force – have provided threshold values for sulphur
dioxide plus dust concentrations since around 1985.
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Figure 10: Fine dust emissions (PM10) in Germany 1990 to 1998
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During the same period, the requirements for the
limitation of particle emissions have been raised on
several occasions, according to the respective state-
of-the-art. Today, for defined, recorded sources high-
ly effective dust separators, such as fibrous filters,
electric filters or high performance wet separators
are used for practically every type of plant. This has
resulted in the particle emissions falling since 1985.
However, reliable data on dust emissions are only
available from 1990 (Figure 10).

Effects of dust

What is the potential damage of this dust load, what
are the most important causes of the load, how will
this load develop in coming years and where does
the most important need for research lie?

Ultimately, depending on the situation, different
properties of the dust will probably be responsible for
its health-damaging effect. As a basis for measures
to achieve the targets, the most integrating, if neces-
sary comprehensive assessment methods are suit-
able. 

In cost-benefit considerations, the costs can be rela-
tively well estimated. Determination of the benefit
and its monetary evaluation are, however, difficult.

Using an approach developed in Switzerland, it has
been calculated that the number of deaths due to air
pollution caused by traffic is around three times the
number killed in traffic accidents. Here, the data for
the risk caused by dust determined in cohort studies
was directly used as rates of increase for the annual
mortality. Many methodical arguments can be raised
against this approach, which allow the conclusion
that the number of deaths due to traffic emissions is
overestimated (probably by a factor of around 5).

The question whether particulate air pollution caus-
es cancer, is increasingly concentrated on the pro-
portion of insoluble or low soluble smaller solid par-
ticles in fine dust dependent on the exposure situa-
tion. Based on the discussion on diesel soot, in the
meantime particles with comparable structural char-
acteristics as Otto engine particles or coal dust fall in
the same category of effect consideration.

Two more recent epidemiological studies support the
assumption that there is an increased risk of lung

cancer at workplaces polluted by diesel exhausts.
Several German epidemiologists evaluate this as a
clear indication of a lung cancer producing effect of
diesel exhaust in cases of occupational exposure.

Although an increased risk of lung cancer from par-
ticles in coal mining has not yet been consistently
proved, more recent metastudies on this topic sug-
gest a distortion in the follow-up mining studies,
which could indicate a systematic underestimation of
the risk. Two more recent epidemiological studies in-
dicate that there is an increased risk of lung cancer
in coal miners.

Risks in animal experiments

In the lungs of rats, diesel soot and other particles
without specific toxicity lead to increased risk of lung
tumours as a result of long-term exposure and high
concentrations. This has not been clearly determined
with other test animals.

Direct gene toxicity from extracted diesel soot and
other particles without specific toxicity has not yet
been clearly proven. However, there are clear indica-
tions for ”indirect” gene toxicity via stimulation of the
inflammatory cells.

Numerous authors see inflammation processes, in-
creased cell proliferation as well as hyperplasia and
metaplasia as important prerequisites for the forma-
tion of tumours in rats. 

Effects on the climate

Aerosols also have an effect on the climate. However,
the spatial relationship must be considered more at
regional level or covering a wide area and less on a
global scale. 

A differentiation must be made between a direct and
an indirect effect: The direct effect is based on the
fact that aerosol particles have the property of dis-
persing visible light. As a result, less light and less
energy reaches the surface of the earth, thus reduc-
ing the temperature. This effect of the aerosols is ob-
viously contrary to the greenhouse effect. 

An indirect effect is that aerosol particles form con-
densation nuclei for cloud droplets. An increase in



UBA Annual Report 1999
Chapter 9

UBA Annual Report 1999
Chapter 9

54

the particle density results in the formation of a larg-
er number of – albeit smaller – cloud droplets. As a
result, the optical properties are altered, the cloud
appears lighter and reflects the visible radiation of
the sun more strongly than for a lower droplet densi-
ty. This is also a cooling effect. 

While the direct effect is fairly well quantifiable, the
indirect effects are associated with large uncertain-
ties. 

The most important sources of aerosols that have an
effect over a large area are

• sulphur dioxide (SO
2
) as the precursor of sul-

phate particles from industrial or domestic com-

bustion processes caused by humans, including
traffic;

• forest fires (e.g. in the tropics),
• Wind turbulence, as in Sahara dust, as well as
• industrial dust emissions. 

As the sources are not evenly distributed and the re-
tention period of the aerosol particles in the air is lim-
ited to around a week, the aerosols primarily have a
regional effect (Europe, North America, East Asia).
Here the greenhouse effect is concealed, in some
places considerably.

Sources of dust formation

Considerable quantities of dust can be released from
many industrial processes. In particular, in thermal
processes in furnaces, gas, petrol and diesel en-
gines, the proportion of fine dust can be very high.
The significant primary anthropogenous dust emis-
sion sources as well as their fine dust contribution
are given in Table 8.

The main sources of dust are industrial production
processes followed by traffic, the power stations, in-
dustrial furnaces as well as small furnaces. In the
industrial processes, most of the dust emissions
stem from the plants of the metal producing and pro-
cessing industry, followed by the stone and earth in-
dustry (Table 9).

Table 8: Dust emissions, 1996 in Germany*, Estimate

Source of the dust/ Total dust Proportion of Fine dust Proportion of total
type of plant or source 1996 [kt] fine dust [%] [kt] fine dust 1996 [%]

Industrial processes 103 603) 61.8 32.5
Power and district heating works 33 95 31.4 16.5
Industrial furnaces 7 95 6.7 3.5
Households** 16 90 14.4 7.6
Small consumers*** 7 6.3 3.3
Bulk goods transport  47 20 9.4 4.9
Road traffic (exhaust) 41 100 41 21.6
Remaining traffic 19 100 19 10

Total 273 190 100
kt = kilotonnes

* Primary dust emissions (formation of secondary aerosols from precursor substances not included)
** Plant for which the 1st BImSchV applies (Reference year 1995)
*** 60 % is an aggregate dimension from: 90 to 100 % fine dust proportion at recorded point sources with effective separators,

approx. 80 % for partially recorded and cleaned waste gas flows and approx. 30 % of diffuse process emissions without waste gas cleansing

Table 9: Fine dust emissions from industrial processes

Industrial Process Fine dust emission [t/a]

Steel, iron, metals including processing approx. 35,900
Stones, earth, glass, ceramics,
construction materials approx. 13,500
Mining approx. 4,800
Chemical industry approx. 4,100
Timber, pulp approx. 2,300
Food, luxury food and feed approx. 800
Recycling and disposal of waste approx. 400

Total approx. 61,800
t/a = tonnes per annum
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In particular, the source groups close to the ground,
such as traffic and small and household furnaces as
well as diverse commercial sources, have a signifi-
cant influence on the fine dust emission. In cities,
traffic plays the dominant role.

In addition, there are other primary dust sources
which can make quite a significant contribution to
immission loading. For example: 

• Agriculture, especially due to dust formed during
the wheat harvest

• Pumice mining
• Dust from stone quarries
• Work on buildings (jetting works)
• Redistribution of settled dust by wind and fires.

In addition, there are natural sources:
• Oceans (a part of sea salt is fine dust)
• Volcanoes (no practical significance in Germany)
• Biogenic particles such as spores, pollen, bacte-

ria, viruses
• A significant portion of particles with diameters

less than 0.01 µm is emitted from soils – con-
trary to earlier assumptions.

Significant polluter: traffic

In Germany, dust emissions from traffic accounts for
less than 10 percent of the total dust mass of dust
emissions. However, emissions caused by traffic
have a much stronger influence on the suspended
dust concentration in the immediate environment of
humans than say power station emissions. The rea-
son: In conurbations they are released in the imme-
diate vicinity of the population. The traffic is also one
of the most important sources of emissions of ele-
mentary carbon (diesel soot) and PM

2.5
.

Based on a research project, the emissions from traf-
fic caused by tyre attrition are estimated at approx.
73 kt (kilotonnes; fine dust proportion 7.3 kt).

As already explained, it is suspected that diesel en-
gines emit carcinogenic particles. In particular, older
diesel engines produce large quantities of these par-
ticles per kilometre driven.

One solution to this problem is the introduction of
particle filters. Systems tried and tested in practice
have been available on the market for years both for
utility vehicles and construction machines and in var-

ious designs and are even almost ready for mass
production for cars. A French car company is the first
to announce the introduction of a diesel car with par-
ticle filters as a standard fitting for cars licensed in
2000. Particle filters have a high separation rate of
well over 90 % – even for the finest particles – and
could be realised in the series production of diesel
cars with costs of several hundred DM each.

Whether and when this technology is actually built in
series to a large extent depends on other technical
developments. The EURO III limiting values for the
year 2000 can be achieved for cars and utility vehi-
cles without particle filters. The EURO IV limiting val-
ues from 2005 contain a particle reduction of ap-
prox. 70 % compared to EURO II together with a NO

x
-

reduction in the same order for diesel cars. Howev-
er, it is left to the manufacturers to decide what tech-
nology they use to achieve these values. 

Particle filters are only one possible variant which will
probably be used for medium and heavy cars. The
EURO IV limiting values for utility vehicles from
2005, however, are likely to generally require the use
of particle filters.

With the implementation of the limiting value stages
EURO III to EURO IV, the feared potential carcino-
genic effect of the diesel exhaust will be drastically
reduced. If one sets the cancer producing potential
of the diesel car emissions of the 80’s at 100 per-
cent, the risk due to the already applicable and yet to
follow exhaust gas reduction stages for cars, even
without particle filters, will be lowered to only 11 per-
cent. The use of particle filters would in fact further
reduce the carcinogenic potential by 1.4 percent of
the starting situation.

A comparison between the diesel engine and spark
ignition engine shows: The carcinogenic potential of
the spark emission engine’s emissions lies at least a
factor of 10 lower than for comparable diesel cars,
both for EURO II and III as well as for EURO IV. Only
the introduction of particle filters will enable the par-
ticle emissions per kilometre driven and thus the car-
cinogenic effect to be reduced to a low level compa-
rable with that of the ignition spark engine.

At the beginning of August 1999, the Federal Envi-
ronment Minister, Jürgen Trittin, and the President of
the Federal Environmental Agency, Prof Andreas
Troge, therefore publicly spoke out in favour of intro-
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ducing particle filters for diesel engines or an equiv-
alent technology, not only for heavy utility vehicles,
but also for diesel cars and light utility vehicles. They
called on the manufacturers to increase their re-
search and development activities in this area. The
target is EURO V. This should make particle filters for
cars and light utility vehicles (N1-utility vehicles) com-
pulsory throughout Europe.

For EURO III and also EURO IV, the limiting particle
values refer to the total emitted particle mass, as it
is determined in accordance with the definition of the
measurement method, gravimetrically in the thinned
exhaust. However, for an effect-related limitation,
other parameters would be more important, such as
the number of particles in certain classes. This re-
quires further research work and at the end of the
day, an agreement at European or international level.
This will probably not happen for several years to
come.

Possible ways of reducing dust

The main emission reducing measures suggested
are the further, increased use of filtering separators
as well as electrical separators and, in the mobile
sector – as mentioned – the use of soot filter in en-
gines.

Further possible ways of reducing dust emissions
which have already been widely tested are primary
measures. These include process-optimising mea-
sures such as changes to car and lorry engines, im-
proved recording of process gases of diffuse sources
in industry and in storage with subsequent feed to a
separator. These also include the use of low emis-
sion fuels and energy conservation measures.

More extensive measures aim to reduce the emis-
sions of precursor substances such as nitrogen ox-
ide, sulphur dioxide, ammonium and VOC, where
these have an man-made origin. (II 6, I 3)
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Infectious diseases are the worldwide number one
cause of death (Table 10). Of the 52 million humans
dying worldwide every year (as per 1996), 32 mil-
lion die of infectious diseases or of their conse-
quences. 

In the 1970’s, it was still believed that the final victo-
ry over infectious diseases was only a question of
time. Due to the developments of the last 20 years
(AIDS, legionellosis, cryptosporidiosis), this optimism
has been greatly dampened.

Even the control of animal transmitters of pathogens
(vector control) faces new challenges, whether
through the increasing worldwide spread of
pathogens by means of transport or through the
strong increase of scabies and head lice infections in
community facilities. In 1999, the work of the Feder-
al Environmental Agency (UBA) on this complex top-
ic was marked by the preparations for the new Pro-
tection Against Infection Act (IfSG), which is expect-
ed to be passed in by the Bundestag in 2000* and
will replace the Federal Communicable Diseases Act
(BSeuchG). The BSeuchG which dates from the
1960’s, cannot appropriately react to the present day
challenges of infectious diseases. In the new IfSG,
“seeking epidemiology” plays a central role. It is ori-
ented to tracking down new developments in infec-
tious diseases so early that society and institutions
can react in good time.

Risks from infection via drinking water
and swimming pool water

Apart from the epidemiological focal points, which
are to be managed and implemented by the Robert
Koch Institute (RKI), the new Act will create further

prerequisites for the prevention of infectious dis-
eases. These also include the prevention of infec-
tions which can arise from an imperfect water sup-
ply or due to contact with water when bathing in
swimming pools. Because wastewater disposal di-
rectly influences the hygiene status of bodies of wa-
ter – and therefore indirectly the drinking water sup-
ply, wastewater hygiene receives particular attention
in the IfSG (see also Chapter 11).

§ 37 of the draft IfSG contains the requirement for
the provision of flawless drinking and bathing water
as well as the duty to monitor them. These result in
the following tasks for the UBA:

Drinking water:
• Research into the behaviour of epidemic-hygiene

relevant microorganisms in the bank filtration of
river water as well as natural ground water re-
plenishment for drinking water extraction 

• Assessment and development of treatment
methods for ground and surface water and for
water for ground water replenishment in the area
of drinking water supply 

10. From the Federal Communicable
Diseases Act to the Protection
against Infection Act

10. From the Federal Communicable
Diseases Act to the Protection
Against Infection Act

Table 10: The nine most important infectious diseases
worldwide (1995)

Infectious disease Deaths/Year in millions

Acute respiratory tract
diseases 4.4
Diarrhoea 3.1
Tuberculosis 3.1
Malaria 2.1
Hepatitis B 1.1
AIDS > 1
Measles > 1
Tetanus (in the newly born) 0.5
Whooping cough 0.39
Source: World Health Report, 1996

* IFSG passed the Bundestag in 2000 and came into force
on 1st January 2001.
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• Investigations for the verification and on the eco-
logical behaviour of pathogenic organisms im-
portant for water hygiene (bacteria, viruses, par-
asites) as well as their behaviour during drinking
water treatment 

• Editing microbiological criteria for the treatment
of reservoir water as drinking water 

• Dealing with the questions regarding the disin-
fection of drinking water

• Use and further development of the methods for
the hygienic-bacteriological investigation of drink-
ing water 

• Behaviour of bacteria in drinking water distribu-
tion 

Swimming pool water
• Hygienic assessment of the technique of swim-

ming pool water treatment and the operation of
swimming pools

• Evaluation of health-relevant microbiological
quality parameters of swimming pool water

• Registration and constant up-dating of agents
and methods used for treating the water

Wastewater
• Determination of state-of-the-art for the removal

or inactivation of pathogens from wastewaters
• Producing requirements for the discharge of

wastewaters
• Producing suitable monitoring parameters.

Overall, it is the responsibility of the Federal Environ-
mental Agency to develop concepts for the preven-
tion and identification and to hinder a further spread
of illnesses transmitted by water (§ 40 IfSG). 

These include the assessment of risks to health
which result from the respective pathogens. This
task is given central significance, because the mea-
sures to be taken and their costs depend on it. The
topic of risk assessment of infectious diseases in the
environmental sector is dealt with in detail in Chap-
ter 7.

Risks of infection from animal pests

Within the framework of implementation of the cur-
rent § 10 c BSeuchG (new: § 18 Para. 1 and 2 IfSG),
the UBA tests the efficacy of insecticidal, acaricidal
and rodenticidal products under vector eradication
principle to control rodent and arthropod pests. The

vector eradication is synonymous with the interrup-
tion of the vector chain and at the same time the pre-
requisite for subsequent proper disinfection in the
case of transmittable diseases. These tests are car-
ried out with non-agricultural products which are not
intended to use on or in humans and animals. Prod-
ucts for the control of lice and scabies are tested ac-
cording to § 10 c in conjunction with §§ 45 ff
BSeuchG (new: § 18 Para. 1 u. 2 in conjunction with
§ 34 Para. 1 IfSG). They must act on the users of
schools and other communal facilities so that,
following their use, there will no longer be any fear of
further spread of the parasites in the institutions
mentioned.

Listing the eradication products 
and methods

In 1999, the UBA tested 11 eradication products and
methods – mostly for several target arthropods  –
and 12 for rodent control in practice, in locations at
risk from epidemics, regarding their effectiveness
and application. 36 products and application proce-
dures were put through the appropriate laboratory
tests. 19 successfully tested products were suggest-
ed to the Federal Institute for Health, Consumer Pro-
tection and Veterinary Medicine (BgVV) for listing.
The laboratory and practical investigations of pest
control products against arthropods, rats and mice
are carried out at the UBA while incorporating man-
ufacturers’ data. The agency tests the efficacy of the
products and the acceptance of their proper use with
regard to the environment. The tests for effective-
ness against other vertebrates than rats and mice
are undertaken by the BgVV. 

The BgVV, as the managing administrative authority,
publishes in agreement with the UBA and the Feder-
al Biological Agency for Agriculture and Forestry (BBA)
the revised and commented new issues of the lists to
§ 10 c BSeuchG (new: § 18 IfSG) of the insecticides,
acaricides and rodenticides usable for vector extermi-
nation measures ordered by health authorities.

Following the coming into force of the IfSG, the extent
and structure of the eradication products and meth-
ods lists mainly remain unchanged. This also applies
to their subdivision according to short and long-term
products, formulation types (type of preparation) and
active ingredient as well as target animal indications.
The list should not be subdivided in more depth – be
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it according to types of target locations or target ma-
terials. 

The changes contained in the draft for § 18 IfSG
compared to § 10 c BSeuchG serve to more pre-
cisely state the responsibilities for the testing of lice
and scabies agents by the Federal Institute for
Medicines and Medical Products (BfArM). It tests the
effects of these medicines on the health of humans
in accordance with § 18 Para. 2, 2.a) IfSG, as far as
it is responsible for their licensing in accordance with
§ 77 Para. 1 Medical Drugs Act (AMG). 

As long as only medicines requiring licences in accor-
dance with § 77 Para. 1 AMG are tested, the IfSG con-
tains no changes to the present testing practices and
the cooperation between the UBA, BgVV and BfArM.

Support of the testing

In individual cases, adoption of the results from the
plants and storage protection biocides testing accord-
ing to the new regulation in § 18 Para. 2.b) IfSG could
support simplifying the testing activities of the UBA re-
garding questions of efficacy. This possibility results
above all for certain agents and methods for the con-
trol of rats and mice in urban settlements. In the
arthropod sector, however, the ranges of target ani-
mal types and target locations are so different, except
for a few exceptions, that the UBA can only in rare
cases adopt results from the plants and storage bio-
cides testing with respect to the detection of the effi-
cacy and application according to the IfSG.

If such results are adopted by the responsible Feder-
al authorities, the UBA or BgVV, for their tests to § 18
IfSG, then it will be necessary to undertake the ento-
mological and toxicological assessment of the prod-
ucts using the application techniques usually used
by for epidemic hygiene in the target locations. This
could be, for example, a hospital, where the ways in
which the different target rooms and materials are
used as well as the relevant legal regulations must
be taken into consideration. 

The standard of equivalent testing according to the
eradication principle applies in epidemic hygiene for
all situations of room and target surfaces use. This
standard should be considered in those cases in
which the responsible Federal authority commis-
sions an expert report. It will also be possible for the

first time to place such orders for reports according
to § 18 Para. 2, penultimate sentence of the IfSG for
the areas “efficacy” and “justification of the effects
on the environment” to be tested by the UBA to epi-
demic legislation. 

Guidelines for product testing

Due to the possibility provided by § 18 IfSG of award-
ing effectiveness and application tests to non-author-
ity experts, it will be necessary for the UBA to take up
a lead management role via its eradication product
commission in the production of testing guidelines
(efficacy and application testing). The same applies
with respect to the creation of guidelines for decon-
tamination agent and methods testing.

At the request of the Länder, the UBA and the BgVV
as well as – for lice and scabies  – the BfArM will
have to assist in fulfilling their specialist powers ac-
cording to § 17 IfSG (equates to § 13 BSeuchG) on
the basis of their respective responsibility and spe-
cialist competence. The reason is, that apart from a
few exceptions, the Länder no longer employ any en-
tomological-parasitological specialist personnel.

The growing problem of gaps in indications in the
BgVV list will not be removed by the new IfSG. In
some cases, it is a consequence of the virtual lack
of reference research in Germany, but also the with-
drawal of manufacturers from economically less at-
tractive, but infectiological important indications. At
present, the gaps in indications affect head lice and
scabies, mosquito larvae and pupae, pigeon and
brown dog ticks as well as domestic mice. A special
factor in controlling such pests, in particular the
ticks, is the inadequate development of complex
methods effective over the long-term. This also ap-
plies for methods which are to be used in aero-
planes and in other means of transport. Such meth-
ods must have been adequately tested under prac-
tical conditions in the target type of vehicle with re-
spect to specific-entomological, health and safety
aspects. Certain vector-parasitically or pure ec-
toparasitically caused illnesses such as the tick-
borne encephalitis and borreliosis, as well as sca-
bies and lice should – as to date – be controlled by
measures covered by epidemic legislation and
flanked by reference leaflets for doctors published
by the UBA in cooperation with the RKI, BfArM and
BgVV. (IV 1.5)
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The protection of bodies of water against the dis-
charge of hazardous substances and nutrients has
to date been realised in Germany using the emis-
sions principle. This means that emissions must be
reduced at the location of their discharge by best
available techniques. The reduction of emissions
shall be aimed for in all cases for precautionary rea-
sons even if there is no concrete hazard. In this way,
considerable successes have been achieved in water
pollution control. The emissions principle is and re-
mains the basis of the water protection policy in Ger-
many.

In recent years, traditional emissions-oriented water
protection in Germany has increasingly been sup-
plemented by quality requirements. Here quality tar-
gets are used which stipulate the strived-for condi-
tion of waters. Doing this, standards are defined for
the success of the water protection policy, so that
water protection can be tailor-made to remove
deficits that still exist today by additional measures
that supplement the best available technique. Best
available techniques, however, are not sufficient as
an approach to water protection especially if
widespread pollutant loads are to be reduced from
diffuse sources. 

Diffuse loads: Plant protection products

One example for this problem is water pollution load
due to Plant protection products (PPP), whose dis-
charge into waters derives only to a small extent from
chemical plants. Open application in agriculture is
the main source (see also Chapter 14). 

In 1999, the Federal Environmental Agency (UBA)
has assessed data on the relevance of PPP on wa-
ters based on the monitoring programmes of the
Länder (States). The actual loads were compared to
target values which aim to protect the aquatic bio-
coenoses and the most important usages – such as
drinking water abstraction. 

In the Länder, investigatory programmes are cur-
rently underway which are oriented to areas with

intensive agriculture – in Hessen around the catch-
ment area of the Nidda. Others concern waters
which are relevant for drinking water abstraction,
such as the Stever in North Rhine Westphalia and
the impounded dam tributaries in Thuringia. Target
levels of 0.1 micrograms per litre (µg/l) per active
substance for protecting the “drinking water supply”
were already made compulsory in 1997 for 38 pes-
ticides which are deemed potentially relevant for wa-
ters due to the production quantities and the quanti-
ties used. To protect aquatic life, some target levels
are significantly more stringent. 

Testing of these target levels by the UBA has shown
that in the period 1996 to 1998, the target levels
for the active substances a-endosulphane,
azinphos-methyl, diuron, isoproturon and meco-
prop were more frequently exceeded (> 25 % of the
investigated measuring points). In 27 of the 38 PPP
active substances, target levels have been
exceeded. Only for 6 active substances the target
levels complied with both protective purposes. An
overview of the actual/planned comparison with
identification of upper deviations from the target
levels in the years 1996 to 1998 is given in Table
11 (page 61).

As the concentrations identified for the PPP fre-
quently lie close to the limit of detection, at present
statements can only be made for relatively few active
substances regarding the development of the load. A
reduction in the load has been recorded for atrazine,
simazine and lindane. For diuron and isoproturon, on
the other hand, they remain just as high.

Implementation of the EU requirements
for water protection

In general, German water protection legislation does
not yet provide legally binding quality targets. Thus,
Germany has not met its obligation according to the
EC Water Protection Directive (76/464/EEC) to im-
plement programmes and quality targets for the re-
duction of water pollution loads of 99 hazardous sub-
stances. 

11. Strategies for clean water 11. Strategies for clean water 
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Table 11: Overview of the upper deviations of the target levels of the Working Group of the Federal
States on Water for active substances in pesticides during the period 1996–1998

Name of substance Target level Upper deviation of target level Percentage
for aquatic 0% Up to 10% >10 to 25% >25% figure
biocoenoses for the upper

in µg/l deviation not
possible*

2.4-D 2 A T
a-Endosulphane 0.005 T A
b-Endosulphane 0.005 T A
Ametryn 0.5 A T
Atrazine – T
Azinphos-methyl 0.01 T A
Azinphos-ethyl – T
Bentazon 70 A T
Bromacil 0.6 A. T
Chloridazone 10 A T
Chlortoluron 0.4 A. T
Dichlorprop 10 A T
Dichlorvos 0.0006 T A
Dimethoate 0.2 A T
Diuron 0.05 A. T
Etrimphos 0.004 T A**
Fenitrothion 0.009 T A
Fenthion 0.004 A. T
Hexazinon 0.07 A. T
Isoproturon 0.3 A. T
Lindane 0.3 A. T
Linuron 0.3 A. T
Malathion 0.02 T A
MCPA 2 A T
Mecoprop 50 A T
Metazachlorine 0.4 A T
Methabenzthiazuron 2 A T
Metolachlorine 0.2 A T
Parathion-methyl 0.02 T A
Parathion-ethyl 0.005 T A
Prometryn 0.5 A. T
Propazin – T
Simazin 0.1 A. T
Terbuthylazin 0.5 A T
Triazophos 0.03 T** A
Tributyltin-cation 0.0001 T A**
Trifluralin 0.03 A. T
Triphenyltin-cation 0.0005 keine Daten

Target level for protective purpose “drinking water supply”: 0.1 µg/l
T = Protective purpose “drinking water supply” A = Protective purpose “Aquatic biocoenoses”
* Target levels exceeded; percentage figure not possible, as limit of determination at least 50% of the measuring points is larger than the target level
** Statistically not reliable, as number of measuring points < 15
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The justification that the stringent German minimum
requirements for wastewater discharges to best avail-
able technique standards dispenses with the need
for legally binding quality targets was not accepted in
the decision of the European Court (EuGH) of
11th November 1999. Even the target level concept
for water quality which, following extensive prepara-
tory works, is mainly used in the execution, is not suf-
ficient for implementation of the directive.

The UBA sees the court decision as an opportunity
to introduce already sufficiently sharply outlined con-
cepts for quality oriented water management for a
limited number of substances. It has produced a
draft ordinance at the end of the year for the Feder-
al Ministry for the Environment which is intended to
implement the EC Water Protection Directive. The
draft contains practical quality targets for the sub-
stances named in the court decision. The quality
targets are determined according to the target level
requirements of the LAWA (Working Group of the
Federal States on Water). The discussions concern-
ing the content and exact layout of the ordinance will
probably last for the whole of 2000.

A new water protection strategy

The EC Water Protection Directive 76/464/EEC as
well as the other usage-related individual directives
will be successively integrated in the coming EC Wa-
ter Framework Directive. This primarily pursues an
immissions-related approach. At the insistence of
Germany, the so-called “combined approach” was
included. This means that apart from the quality-re-
lated requirements, there is also an obligation to re-
duce emissions according to the best available tech-
nology.

The universal aim of the framework directive is to
achieve a “good status” of the waters. The “good
status” is defined such that waters may be influ-
enced by human usage, but only as far as the eco-
logical functions of the waters are not impaired. 

The approach of the directive to assess the water
quality primarily according to ecological criteria, is al-
so based on preliminary work of the UBA. In addi-
tion, the detailed arrangements for the requirements
of the “good status” in the technical annexes were
accompanied and characterised by the UBA. The
ecological requirements of the proposed Framework

Water Directive were supplemented and filled with
the quality requirements for certain chemicals. 

Where the aquatic biocoenoses in waters are im-
paired by chemical pollution, quality targets have to
be stipulated for each of the respective substances.
With the participation of the UBA, a method has
been developed for deducting these quality targets
which is closely oriented to the stringent concept of
the German target levels. 

Around 30 EU-wide priority substances were includ-
ed in an initial list. For this, uniform requirements,
in particular quality targets too, will be stipulated by
subsidiary directives to the Water Framework Direc-
tive. The UBA suggested a list of priority substances
developed by the Fraunhofer Institute for Environ-
mental Chemistry and Ecotoxicology, Schmallen-
berg, [3]. This suggestion is the basis of the still on-
going discussions within the European Union. 

Different international methods 

The Water Framework Directive is met by historically
grown, different approaches to the assessment of wa-
ter quality in the various member states. To achieve
future agreement in the qualitative requirements, the
UBA has had the different assessment methods of
the member states investigated in a research project.

The research in 40 European and important non-Eu-
ropean countries uncovered around 18 water as-
sessment approaches. In direct comparison, they
are very heterogenous in parts. In some countries,
the assessment is oriented to the environmental pol-
icy priority of measures, in other countries to the nat-
ural science and thus specialist requirements. The
legal obligation of the quality requirements is also not
always comparable: Apart from legally binding quali-
ty standards, i.e. compliance which is compulsory, in
a large number of the countries non-binding guide-
line values are also used, representing a more long-
term oriented environmental policy framework.

The quality requirements of the individual countries
can still be best compared to each other with respect
to the physical-chemical characteristics. With the tar-
get levels formulated by the LAWA in cooperation
with the UBA, Germany mostly lies in the middle of
the field. The overview produced of the currently ap-
plicable international requirements for water quality
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is very comprehensive: It includes the commonly
used classic dimensions such as “nutrients” or
“chloride” as well as the heavy metals and a broad
spectrum of organic micro-contaminations. A com-
parison between the biological and hydro morpho-
logical quality requirements is not yet possible due to
significant conceptional differences.

The next steps

The consequences of the EuGH decision and the
pending EC water framework directive will signifi-
cantly change German water legislation. The negoti-
ations make it clear that implementation of the EU le-
gal requirements in the German enforcement will be
made easier by the early influence and contribution
of the German point of view at all levels.

• The decisive impetus for the development of
legally binding quality targets is based on the
work for the EC Water Framework Directive. It is
intended to stipulate good water quality through-
out Europe as a water protection target. Initially,
not only quality targets for the chemical property
of water will be formulated, but above all ecolog-
ical requirements with respect to the protection
of typical natural environment biocoenoses tak-
ing into consideration characteristics for biology,
chemistry and hydro morphology (water quantity
and morphology) too. 

• The practical requirements which the Water
Framework Directive sets for water quality can
only be defined on the basis of adequate knowl-
edge of the occurrence and effects of nutrients
and pollutants. With its continuous coordination
and assessment of the measured results of the
states and with its research work into the load
and loadability of aquatic biocoenoses, the UBA
makes substantial contributions. 

• The application of the quality targets in the prac-
tical enforcement will soon commence with the
implementation of the EC Water Protection Di-
rective 76/464/EEC. The management of the
waters according to the quality targets stipulated
in the ordinance will at the same time be the tri-
al run for future implementation of the Water
Framework Directive.

(II 3)

[3] Revised Proposal for a List of Priority Substances in the
Context of the Water Framework Directive (COMMP5 Pro-
cedure) (EU Commission, 98/788/3040/DEB/E1)



UBA Annual Report 1999
Chapter 12

UBA Annual Report 1999
Chapter 12

64

The Federal Soil Protection Act (BBodSchG) came
into effect on 1st March 1999 and the Federal Soil
Protection and Contaminated Sites Ordinance
(BBodSchV) on 17th July 1999. They are the prelim-
inary conclusion of the environmental policy initia-
tive for the protection of soils and for the improve-
ment of the rehabilitation of harmful soil changes
and contaminated sites. The protection of the “third
medium” after air and water has thus been estab-
lished. 

However, this does not bring soil protecting strategies
to a stop. On the contrary, now the task is to prepare
the arrangements for the soil protection legislative
framework. To do this, the expertise and knowledge
bases required for proper enforcement must be cre-
ated. 

It is of particular importance to soil protection that
the standards and methods are disclosed with which
the pollutant concentrations of the soils are as-
sessed. The Federal Environmental Agency (UBA)
has put together the specialist derivative principles
for the test and measures values of the BBodSchV in
a publication [4] of the Federal Ministry for the Envi-
ronment (BMU). This publication is mentioned in the
BBodSchV and provides specialist instructions for
enforcement. 

To further concretise the derivation of the values, the
UBA calculations of test values, which are based on
the derivative principles, have been published in a
manual.

The Scientific Advisory Board on Soil Protection
(WBB) of the BMU which commenced its work in
1999, has provided substantial assistance for the
production of both the publication and the manu-
al. The UBA leads the business of the advisory
board. It provides assistance for the development
of soil protecting strategies. In particular, it has
emphasised the necessity for further research ef-
forts on soil protection to the Federal Ministry of
Research (BMBF), produced a recommendation
for the continued development of leachate prog-
noses and included the work in a report for the ex-

tended precautions in soil protection. The advisory
board has produced 90 recommendations for the
implementation of the extended precautionary phi-
losophy which are oriented towards BMU and the
specialist departments concerned. The report was
handed over at the start of 2000 to the Parlia-
mentary Secretary of State in the BMU, Simone
Probst, and in the meantime is available as a Bun-
destag publication.

Effects of pollutants 
on soil organisms

The aim of one research project was to determine
whether the test values deduced for arsenic, cadmi-
um and benzo(a)pyrene (BaP) for the protection of
human health according to the BBodSchG also serve
the protection of the habitat functions for soil organ-
isms. To this end, the Fraunhofer Institute for Envi-
ronmental Chemistry and Ecotoxicology (IUCT),
Schmallenberg, carried out ecotoxicological tests on
selected soils whose pollutant concentrations were
set to the level of the test values by adding highly
contaminated soils. 

The results can be interpreted – subject to the ef-
fects of the addition of highly polluted and unpollut-
ed soils – such that the habitat functions of the soil
appear secured for nematodes (threadworms) and
plants in the area of the test values (parks and
leisure facilities as well as farming and orchards) for
all three contaminants tested. 

This also appears to apply for microorganisms for
the pollutants cadmium and arsenic. For BaP, there
is doubt in this respect, although it cannot be pre-
cluded that the chemical-physical soil parameters
for this contaminant could have influenced the re-
sults. 

Suggested test values for further priority con-
taminants are being produced within the frame-
work of the current research project “develop-
ment of ecotoxicological orientation values for
soils”.

12. Strategies for protecting soil12. Strategies for protecting soil
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Assessment of soils quality using plant
and animal bioindicators

Bioindication is used for the long-term investigation
of permanent observation areas, to record trend de-
velopments of ecosystems at both unpolluted and
polluted locations. The aim of the research project
was to research, present and assess the level of
knowledge and information on the assessment of in-
organic and organic contaminants in soils using plant
and animal bioindicators from literature. Because
there are no generally recognised methods process-
es available for the bioindication of pollutants in soils,
results of investigations should be collated from
which the possibilities and limits of the use of plants
and soil fauna as bioindicators can be deduced.

According to the task, definitions of bioindication
were explained and the requirements of bioindication
methods formulated by Umweltkonzept Dr. Meyer,
Berlin. The significance of the priority inorganic and
organic contaminants in soils were described with re-
spect to possible pollutant effects on plants and soil
fauna and the influence of abiotic and biotic factors
on their bio-availability listed. 

The researched results of the investigations on the
uptake and effect of the contaminants as well as
their reactions, separated according to plant and an-
imal bioindicators, were presented and assessed. At
the same time, the suitability of plants – wild plants
and grasses, cultured plants, trees, fungi – as well as
soil fauna – rain worms, woodlice, millipedes, mites,
pintails, spiders, threadworms, enchytreas, snails –
as possible bioindicators was developed. 

The conclusions highlight plants and soils fauna
species with verified and possible bioindicative po-
tential and name factors which limit the use of
bioindicators. Gaps in knowledge of the dosage-ef-
fect relationship between pollutants and plants or
soil fauna as well as further need for research for the
development of suitable bioindication methods were
listed. 

Examination and assessment of 
terrestrial ecotoxicity

Within the framework of the research project, Tri-
ton, Halle, examined several substances using

Specialist information systems:Specialist information systems: WWW:WWW:
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standard terrestrial tests, to include the aspect of
soil hazards within the system of water hazard
classes (WGK) in future (see Chapter 15). If the ap-
proach is adapted  for the deduction of WGK, the
first task is to research which knowledge on the
hazardous properties of the substance exists. Here
the properties of the basic data set are of particu-
lar significance. 

From the view of precautionary soil protection, the
supplementation of previous risk (R) phrases by a
new “compound is hazardous to plants” is recom-
mended.

Germination inhibition or reduced growth (reduction
of the biomass) within a certain period could be de-
clared as hazard-determining characteristics. The ex-
ecution of the trials should be carried out according
to the standard DIN ISO 11269-2 (“Determination of
the effects of pollutants on soil flora”).

Phthalic acid diethylester (classified in WGK 2) and
phthalic acid dimethylester (WGK 1) are to be as-
sessed as hazardous to soils according to the inves-
tigations. Although both compounds are deemed
easily biologically degradable, they appear to exert a
soil hazard. Even at a concentration < 100 mg/kg
clear toxic effects on plants can be determined.

The tests used are considered as adequate for a fast
and economically justifiable initial assessment of the
possible soil hazards. Nevertheless, in special cases
and for further in-depth examinations, additional
tests (for example soil respiration and nitrogen min-
eralisation) should be incorporated.

Biological soil quality classes

The aim of the research project, which was awarded
to the IUCT, Schmallenberg, and ECT, Flörsheim,
was to produce a concept for a biological location
classification for soils. 

The central idea is the comparison of expected bio-
coenoses of soil fauna at certain locations and the
real occurrence. Soil usage and abiotic (inactivated)
factors, such as soil properties and climate, consid-
erably determine the respective biocoenoses of soil
fauna. With respect to the soil fauna found, primarily
qualitative measured parameters, such as the spec-
trum of families and species are used. (II 5.1)

Information principles 
for soil protection

Effective soil protection requires a well-founded
database on both an international and national level
which imparts adequate information of the objects to
be protected. It should give evidence about changes
to the soil over time and space including its reaction
to anthropogenic influences.

A series of international and national tasks result for
the Federal Government. These include for example:

• Reporting to the European Environment Agency
(EEA). In future, contributions to Europe-wide
presentations on soil condition and hazards will
be expected, for example within the framework of
the regular reports on the “State of the Environ-
ment (DOBRIS +)”

• Fulfilment of binding resolutions of the EU (§ 22
BBodSchG)

• Duty to inform the general public (for example
“data on the environment” and partial contribu-
tions on soil protection for environmental reports
of the Federal Government).

The Federal Government is prepared to make the infor-
mation base available at both a Federal and States lev-
el on soil protection usable for enforcement by setting
up a soils information system. To enable the data ex-
change, an appendix on soil has been produced within
the framework of an administrative agreement between
the Federal Government and the Länder on data ex-
change in the environmental sector and was passed by
the environment ministers’ conference. The Federal En-
vironmental Agency has commenced the set-up of a na-
tionwide Soils Information System (Figure 11, page 65).
The idea is to use a modular system which serves dif-
ferent tasks and user groups differently. (Figure 12).

The limited access possibilities to the actual system
make it necessary to make the important data con-
tained in the BIS available to the interested general
public separately. This information is made accessi-
ble to users via the Internet. To achieve this, the En-
vironment Data Catalogues (UDK) are used (see
Chapter 2). (II 5.2)

Contaminated sites

With the coming into effect of the Federal Soil Pro-
tection Act and the Federal Soil Protection and Con-
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taminated Sites Ordinance, the legal regulations for
contaminated sites have been improved and com-
pleted at Federal level. In 1999, the Länder Thuringia
and Saxony-Anhalt concluded an agreement with the
Federal Agency for Special Reunification Tasks (BvS),
with which the level of the refinancing obligations of
the Federal Government for the large Rositz and
Potassium projects (Southern Harz and Werra) were
regulated in a general contract and for the large
Mansfeld project within the framework of a lump
sum agreement for the expected rehabilitation costs.
Thus, the responsibility for the implementation of
measures was passed wholly to the respective Fed-
eral States.

The rehabilitation of the contaminated sites is in-
creasingly being integrated into the management
within the framework of recycling brownfields. It
takes place less due to environmental aspects, but
more due to area and usage concepts as well as
opportunities for reusing revitalised industrial ar-
eas. 

With simultaneous relief of the public budget, solu-
tion approaches are to be developed which make in-
dustrial wasteland reusable and noticeably reduce
land consumption on “greenfield sites”. 

In urban areas of Germany, the amount of wasteland
areas with suspected contamination is estimated at
around 40,000 hectares. Project-related solutions for
an ecologically, economically and socially compati-
ble, thus sustainable concept for the structural
change of these areas and regions were the aim of
the research project “requirements of contaminated
site rehabilitation within the framework of brownfield
redevelopment.”

Using an extensive questionnaire, numerous sam-
ple projects have been evaluated, so that the de-
pendencies and deficits were able to be listed and
recommendations for action and checklists pro-
duced.

Contaminants on site

In practice, the selected remediation measure fre-
quently means that contaminants remain on site, or
remediation measures are not carried out at all for
various reasons. This requires monitoring of the sus-
pected contaminated areas. In the research project
“Development of monitoring programmes for con-
taminated sites”, monitoring strategies were pro-
duced in the form of systematic, media-related mon-

UBA BIS

Data of the Länder

BGR

International
Working Groups

BMU/BBodSchG

Data from
UBA-Projects

(and other
Federal authorities)

General Public

StBA
BfH

Figure 12: Schematic diagram of the data flows in the soils information system
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itoring programmes for typical contaminant-specific
and multifactor case arrangements.

With the provision of contaminated sites-specific in-
formation (http://www.umweltdaten.de/altlast/
web1/start.htm) up to date results of research pro-
jects are to be made available online, to have an im-
mediate effect on the specialist discussion. An
overview of the software currently available in Ger-
man-speaking countries is also given. (II 5.3)

[4] Bundesanzeiger (Federal Gazette) No. 161a dated
28th August 1999
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Since the 1960’s, German air quality control policy
has been based on the following principles:

• Protection against harmful effects on the envi-
ronment as a result of immissions (specifically,
air pollution, noise, electromagnetic waves are
regulated) and 

• Precautions against such harmful effects on the
environment, in particular through application of
state-of-the-art.

These principles manifest themselves in the Federal
Immissions Protection Act (BImSchG) and in the
meantime 28 ordinances (BImSchV).

Successes of air quality control

All these regulations serve to pursue the aim of keep-
ing the air as clean as possible – and not so con-
taminated that is still allowed. This air quality control
policy had the result of achieving excellent reductions

of any emissions throughout Europe (pollution which
is discharged in the air). Examples are the marked
falls in sulphur dioxide (SO

2
) and nitrogen oxide (NO

2
)

emissions. The development of the total air pollution
from volatile organic substances (VOC), carbon
monoxide, benzene as well as – rather insignificant
in terms of mass, however, due to their potential dan-
ger extremely important – air pollution such as diox-
in, lead and dust (see Chapter 9) is comparable.

Finally, carbon dioxide emissions have fallen since
1990 about 16 % for the same reason: the very con-
sequent implementation of the precautionary princi-
ple. The significant reductions in the emissions result
in a clearly improved air quality in Germany.

Less success has been achieved to date by the ef-
forts to reduce ammonia emissions. The most im-
portant source is agriculture. Ammonium is an air
pollutant which is involved both in the acidification as
well as in the eutrophication of soil and water.

13. Strategies for clean air13. Strategies for clean air

Figure 13: Maximum values of ozone concentrations
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The data for the period 1980 to 1989 are currently undergoing a plausibility
analysis In particular, the correctness of the data measured for the high
concentrations at the start of the 80‘s is being questioned.
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The reductions in NO
x

and VOC emissions are also
accompanied by a reduction of the extremely high
ozone concentrations. Figure 13 shows the maxi-
mum values for ozone concentrations measured in
Germany since 1990 (1-hour values) and the annual
frequency with which the threshold value for the in-
formation of the population was exceeded, being
180 µg/m3 in accordance with 22nd BImSchV .

Emissions ceilings

The UN-ECE Protocol to Abate Acidification, Eu-
trophication and Ground-Level Ozone (http://www.
unece.org/env/lrtap/protocol/99multi.htm) conse-
quently continues the combat air pollution under
the Economic Commission for Europe (UN-ECE)
Convention on Long-Range Transboundary Air
Pollution. 

The objective of this Multi-effect Protocol is to reduce
emissions of SO

2
, NH

3
and VOCs in order to ensure

that in the long term, critical loads of acidity and nu-
trient nitrogen as well as critical levels of ground-lev-
el ozone are not exceeded. National emission ceil-
ings (NECs), to be complied with by the year 2010,
are the regulatory centrepiece of the Protocol. The at-
tainment of these NECs would nearly halve the area
in which the critical loads of acidity are exceeded as
well as the exposure of human beings and plants to
ground-level ozone. Full attainment of the critical
loads and levels will not be possible with the emis-
sions abatement measures currently available. The
Protocol also encompasses Annexes setting out
emission control requirements for installations and
products as well as for the transportation and agri-
cultural sectors.

The negotiations for the Protocol were completed in
September 1999 and the Protocol signed on 1st De-
cember 1999 in Göteborg. It will come into effect as
soon as 16 countries have ratified it, which will prob-
ably take two or three years.

For Germany, this results in emissions ceilings of
550 kilo tonnes (kt) SO

2
, 1081 kt NO

x
, 995 kt

NMVOC and 550 kt NH
3

per annum. Overall, the
emissions ceilings of the protocol will lead to clear re-
ductions in the four air pollutants concerned by
2010, compared to 1990 (see table 12). 

Apart from the UN-ECE with its Multi-effect Protocol,
the EU also pursues a similar air quality control pol-
icy with its “Acidification strategy” (http://europa.
eu.int/comm). Within the framework of this strategy,
the EU Commission has produced the draft of a Di-
rective for Maximum National Emission Ceilings for
Certain Atmospheric Pollutants (NEC Directive),
which is intended to limit the same air pollutants as
the Multi-effect Protocol. It could probably be passed
during the course of 2000 and in accordance with
the commission’s current tables suggestion stipulate
lower maximum emissions limits than the UN-ECE
protocol. 

These targets should also be helped by an EC Direc-
tive for Large-Scale Furnaces, which will contain low-
er limiting values for emissions from new plant than
the values of the current 13 th BImSchV (Large-Scale
Furnaces Ordinance) in Germany. 

As pleasing as the Europe-wide stipulation of stricter
limiting emissions values for new furnaces is, the re-
fusal of many EU countries to even stipulate binding
emission reductions for existing plants is very disap-
pointing. This shows that the European air quality
policy still has a long way to go.

The EC Solvents Directive with limitations and re-
ductions for solvent emissions from plants which has
already been passed, should help the “acidification
strategy” to progress, especially in the control of sur-
face ozone. The UBA has made a proposal as to how
the effect of this Directive on the reduction of VOC
emissions could be improved even more by the im-
plementation of the directive into German law.

It can be seen from these obligations and measures
that in large areas of Germany – however, not the
whole area – the acidification (acid in rainfall, air pol-
lution with an acidifying effect) will reduce so far by
the year 2010 that soil and waters will no longer be
overloaded. In addition, by then the nationwide ex-
ceeding of the ozone concentration of 180 µg/m3

(information value of the 22nd BImSchV) will be a
thing of the past. However, this will mean that one of

Table 12: Reduction of emissions according to
the multi-effect protocoll

in % SO2 NOx VOC NH3

ECE Overall –63 –41 –41 –17
EU-States –75 –49 –57 –15
Germany –90 –60 –69 –28
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the many environmental problems caused by ozone
will have been solved. Ozone concentration values
for the protection of human health and sensitive
plants, such as the 8-hour average value of 120 mi-
crograms per cubic metre suggested by the World
Health Organisation will not have been complied
with. Furthermore, it will not be achieved as long as
there is no huge, further reduction in NO

x
and VOC

emissions in the whole of Europe and in North Amer-
ica.

A causal-oriented approach is also pursued by the
EC Framework Directive on Ambient Air Quality
(96/62/EC) with its subsidiary directives. They sub-
stantially determine the further development of the
pertinent German regulations.

The first Daughter Directive for SO
2
, NO

2
, NO

x
, lead

and dust (PM
10

= dust with dust particles smaller or
equal to 10 µm diameter) stipulates limiting immis-
sions values which are to be complied with by the
member states by 2005 at the latest (for NO

2
until

2010). 

Of all the limiting values named in the Directive, the
values for PM

10
are still most clearly exceeded in Ger-

many today (see Chapter 9). Assessments of UBA
measuring network data and the measuring net-
works of the Länder by the UBA show that in Ger-
many the limit values for SO

2
can be relatively easily

complied with. Of the other values, only the short-

term value for NO
2

(99,8 % value of the average
hourly values 200 µg/m3) is exceeded on very heav-
ily trafficked roads and the value for lead (0,5 µg/m3

as an annual average) only, almost as an inherited
load, in the immediate neighbourhood of former lead
works. The NO

2 
concentrations of air in the vicinity of

heavily trafficked roads continue to reduce so signifi-
cantly that even according to only rough estimates
the limiting value should have soon been reached.

Carbon monoxide and benzene

The situation for another Daughter Directive for car-
bon monoxide and benzene is similar. The limit val-
ue for carbon monoxide has already been complied
with in Germany for several years. For benzene, for
which a limit immissions value of 5 µg/m3 was sug-
gested as an annual average, annual average values
of up to 10 µg/m3 are currently still being recorded
for very heavily trafficked roads in Germany. As, how-
ever, the value of 5 µg/m3 will not be binding until
the year 2010 and benzene emissions from traffic
will have fallen by significantly more than 50 % by
then (result of model calculations by the UBA), this
limiting value should be able to be complied with in
Germany.

Apart from the uniform EU requirements for the
measurement of air pollution and the limiting im-
missions values – similar to the air quality guidelines

Figure 14: Ozone – number of days with upper deviations of 180 µg/m3
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that presently apply – binding plans have to be sub-
mitted in the cases in which limiting immissions val-
ues are exceeded. The preparation of such plans still
requires scientific development.

The EC Directives as well as new knowledge of the
effects of air pollution and the continued develop-
ment of state of the art make an adjustment to the
German immissions protection legislation necessary.
At the same time, the most recent UN-ECE protocols
on heavy metals and persistent organic compounds
(POP, see page 13) and the Göteborg Protocol must
also be taken into consideration.

These regulations require amendments to the BIm-
SchG, the 4th BImSchV, der 9th BImSchV, the 13th

BImSchV, the 17th BImSchV and the Technical In-
struction (TA) for Air Quality.

Overall, as a result of the measures already taken
and those pending in the foreseeable future, it is to
be expected that the air quality will continue to im-
prove. However, there is still a need for action to be
taken, above all with respect to acidification, surface
ozone, fine dust and control of a large number of air
pollutants, the effects of which are still unknown.

(II 6)
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The European chemicals policy is being reoriented.
In June 1999, the poor efficiency of the implemen-
tation of the European existing chemicals pro-
gramme, contradictions in the substance policy aims
of the Seawater Protection Convention as well as an
unclear and inadequate consideration of the precau-
tionary principle caused the Council of Environment
Ministers under German presidency to draw conclu-
sions for a new approach. The EU Commission will
submit a communiqué to the Council in summer
2000 in which they explain how they intend specifi-
cally implementing the requirements of the environ-
ment ministers.

Environmental quality and action targets are required
as an orientation aid for a “secure ecological direc-
tion” for a precautionary and sustainable substance
policy orientation. The Federal Environmental Agen-
cy (UBA) has presented five substance policy envi-
ronmental action targets in a study. The essential
conclusions:

Persistency, bioaccumulation, mobility

The irreversible discharge of persistent and bioaccu-
mulating or persistent and highly mobile foreign sub-
stances in the environment should be completely
avoided, independent of their toxicity. This also ap-
plies to substances whose metabolites have such
properties. In the case of a long-term location of
xenobiotics in the environment, adverse effects,
which may not even yet be known nor have been in-
vestigated, can never be fully precluded. In conjunc-
tion with an enrichment in organisms or higher mo-
bility, this presents a particularly high risk.

Carcinogenic, mutagenic 
or reproduction-toxic

The irreversible discharge of foreign substances with
carcinogenic, mutagenic or reproduction-toxic effects
(CMR-substances) in the environment must be com-

pletely avoided. This also applies for substances
whose metabolites have such properties. These
properties affect the central functions of organisms
and ecosystems which can be irreversibly influenced
as a result.

Release of hazardous 
natural substances

The anthropogenic (caused by humans) release of
natural substances which are persistent and bioac-
cumulating or persistent and highly mobile or which
have carcinogenic, mutageneous and reproduction-
toxic effects, must not lead to an increase in the nat-
ural background loads. This requirement is accom-
panied with the first two aims. It is not possible to
achieve a zero loading for natural substances.

The anthropogenic discharge of other toxic or eco-
toxic substances (some of which are natural sub-
stances), that do not already fall into one of the
named categories, is to be reduced to the technical-
ly unavoidable level. This also applies to substances
whose metabolites have such properties.

This requirement results from the principle of pre-
cautionary avoidance of the load with poisonous sub-
stances on the environment and human health.

Lack of recovery

An increase of discharges of substances into the en-
vironmental media caused by humans is to be avoid-
ed. This goes independent of effects identified to
date and of other substance properties, if recover-
ability is not practically possible due to the
widespread distribution or the low exchange. This
means an avoidance requirement for emissions of
substances not covered by the first four aims and tar-
gets a general reduction of loading. It applies in par-
ticular with respect to the atmosphere, sea and
groundwater media.

14. Precautionary and sustainable 
substances policy

14. Precautionary and sustainable 
substances policy
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Hazardous combinations of properties 

The combination of the properties persist-
ence/bioaccumulation is increasingly being identi-
fied as problematic in the European chemicals dis-
cussion. Independent of the result of a quantitative
risk analysis (exposure/effect comparison) such sub-
stances are a risk, because their discharge in the en-
vironment is irreversible and long-lasting. Moreover,
it can be accumulated in organisms to potentially
harmful body concentrations. Knowledge of damag-
ing effects is principally always incomplete. In some
cases, a chronic biological effect is only observed in
multiple generation studies which are expensive and
therefore seldom produced. If new knowledge is ob-
tained at a later date, the detrimental effects due to
persistence over longer periods will not be able to be
removed. This applies in particular for parts of the
environment in which these substances remain
widely distributed for a long time, such as the sea.

The property combination persistence/mobility also
conceals a particular hazard. Highly mobile sub-
stances can, if persistent, spread over wide dis-
tances through the air and either affect chemical re-
actions in the atmosphere (as for example the fluoro-
chloro carbons) or precipitate in areas remote from
the emissions (for example the persistent organic
compounds). High mobility in soils and in the
groundwater is also particularly critical. If persistent
substances have penetrated the groundwater
aquifers, they remain in this sink long-term (see
Chapter 11).

Groundwater damage might only be rehabilitated to
a limited extent and become an acute problem if the
groundwater is used as drinking water. Contaminat-
ed drinking water contradicts hygiene standards – in-
dependent of toxicologically founded limiting values.
Examples of such substances are methyl-tert.
butylether (MTBE) as a fuel additive and n-phenyl-
sulphonylsarcosine as a metabolite of a anticorrosion
agent.

Fields of action for substance policy

The environmental quality and action targets and the
necessity to conserve resources result in the follow-
ing fields for action:

• The material expenditure for products and ser-
vices should be reduced: The necessary func-

tions are to be fulfilled with the lowest possible
materials intensity. 

• The consumption of natural material resources
should be reduced. This field of action is to be
understood as an impulse for the realisation of
resource-saving technical progress.

• The use of energy in the life cycle of products
should be reduced, in particular so that the dis-
charge of mass pollutants such as climate-dam-
aging carbon dioxide (CO

2
) and acid formers is

reduced.
• The long-term fitness for use of products should

be extended: This is also a measure for the re-
duction of the flow quantities and is based on the
durability and ease of repair of products as well
as the technical adaptability to innovations.

• Environmentally compatible recycling must by
improved: This field of action targets both the re-
coverability of the products as well as the envi-
ronmental compatibility of the recycling process.

• Quantity and nocuousness of emissions are to
be kept as low as possible. Technical material
flows are to be kept separate from natural mate-
rial cycles wherever possible.

• Material flows should become less complex: This
field of action concerns both the multistage ca-
pability and networking of technical processes as
well as accident risks, for example due to the po-
tential hazard from intermediate products.

• The risk of overloading the environment with en-
vironmentally and health damaging substances
must be reduced: This field of action concerns
above all substances which are persistent and
bioaccumulable /highly mobile, or toxic and eco-
toxic substances in which the risk results from a
comparison of exposure and effect under con-
sideration of combined effects.

• Substances with properties compatible to both
environment and health must be developed to
be able to replace currently still necessary sub-
stances with hazardous properties.

The weighting of these fields of action varies for dif-
ferent substances and material flows. Competitive re-
lationships cannot be precluded. Thus, in the case of
substances used in the open environment such as
plant protection products, the material properties
and questions of application technology for reduction
of quantities used are at the foreground. On the oth-
er hand, for substances being handled in closed sys-
tems (for example the toxic gas phosgene which is
used as an intermediate product in polyurethane
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manufacture), the controllability of the material flow
is given particular attention.

These requirements were applied to, and examined
in, the consideration and assessment of the complex
material flow of polyvinylchloride (PVC) and the sub-
stances involved as an example. A differentiated im-
age resulted:

A large number of the environmental problems
which are associated with the mass produced plastic
PVC, are caused by the additives used that are to be
assessed as critical including stabilisers containing
heavy metals, chloroparaffins and softeners. While
cadmium, lead and organotin can be replaced by
systems based on calcium/zinc, only a limited ma-
terial substitution is possible with softeners. Soft PVC
applications, for example in cable insulation, should
therefore be replaced by other materials, for example
networked polyethylene. 

On the other hand, a substitution of hard PVC, such
as an exemplary consideration of two selected PVC
products shows (window frames and hard foils),
does not lead to any significant reduction in the en-
vironmental risks when observing certain prerequi-
sites. Hard PVC applications (even if they do not con-
tain any chloroparaffins and are stabilised with calci-
um/zinc) will have to be assessed as critical if there
are particular risks of fire, as PVC can frequently lead
to an increase in toxic and visibility-reducing smoke
and soot quantities, to material damage due to hy-
drochloric acid (HCl) corrosion and greater fire dam-
ages as a result of the fire. In addition, the whole ma-
terial flow of PVC is highly complex which is associ-
ated with risks, especially in countries with low safe-
ty standards. (IV 2)



UBA Annual Report 1999
Chapter 15

UBA Annual Report 1999
Chapter 15

76

In several product sectors, the risks of substances to
environment and health are assessed and risk-reduc-
ing measures are developed. This applies for plant
protection products (PPP) as well as for detergents
and cleansing agents and – purely materials-related
– both for new substances according to the Chemi-
cals Act (ChemG) and existing substances in accor-
dance with the EC Existing Substances Regulation.

During 1999, the Federal Environmental Agency
(UBA) concerned itself with extending the approvals
requirement to a further product range: to biocide
products. The aim was also to further develop and
harmonise the classification and labelling of environ-
mentally hazardous substances.

In 1999, it also became clear that the work on risk as-
sessment and risk reduction at EU-level was progress-
ing too slowly. This applies in particular for the existing
chemicals and the EU active substance testing for
plant protection products. To change this, in their res-
olution of June 1999 the EU Council of Environment
Ministers urged the EU Commission to submit sug-
gestions for improving the methods used for produc-
ing risk assessment and risk reduction strategies as
well as a new chemicals strategy. The UBA provided
specialist contributions to the preliminary work for this
resolution and the individual requirements. This also
includes the suggestion for labelling previously not
completely investigated substances. This should give
the manufacturers the impetus to provide the investi-
gations and data required for a risk assessment. It is
to be expected that the EU Commission will present
their new chemicals strategy by the end of 2000.

Approvals procedure for biocide products

To implement the EC Biocide Directive (Directive
98/8/EC for bringing biocide products into circula-
tion), work was carried out in 1999 on a draft Biocide
Act. In this way, biocide products should in future be
subjected to an approvals procedure in the meaning
of precautionary environmental and health protec-

tion. The approvals decision will be based on a com-
prehensive risk assessment. The application area in-
cludes 23 types of products with four main groups
(Table 13).

To prepare the tasks of the UBA within the frame-
work of the approval, the management focus “Struc-
ture for enforcement of the Biocide Act” was set up.
The aim is to create the conceptional, organisation-
al and personnel prerequisites for realising the
enforcement tasks. The UBA has many years of
experience in assessment tasks as for partial areas
of biocide products such as insecticides, rodenti-
cides and disinfectants according to the Federal
Epidemic Control Act (see Chapter 10) and for wood
preservatives within the framework of the Building
Materials Act .

The UBA participated at EU level in producing the
Technical Instruction for the description of the spe-
cific data requirements for the individual biocide
product types. The Instruction provides a flexible
technical work instrument which will continue to be
revised in the next few years, as new information and
experience is available. 

Further instructions will contain tailor-made test pro-
grammes and test strategies, exposure scenarios,
and models as well as explanations of the approvals
criteria as prerequisites for a harmonised assess-
ment and approval of biocide products within the Eu-
ropean Union. The already commenced revision of
the Technical Instructions (TA) for old and new sub-
stances which is planned to also include biocides, is
fundamental for this. 

Within ten years, the old biocidal active agents
should be systematically assessed at an EU level
and a decision made regarding their inclusion in the
“list of approved active agents”. To achieve this the
draft of an initial ordinance for determining the
methodology for checking older biocidal active
agents in under discussion. In an EU pilot project,
the effective substance testing approach is being

15. Risk Assessment and 
Risk Reduction of Substances
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tested using the example of two selected active
agents. (IV L)

Risk reduction of 
triorganotin compounds

Triorganotin compounds are primarily used in an-
tifouling products (tributyltin, TBT) and plant protec-
tion products (triphenyltin), in smaller quantities for
materials protection and disinfectants and as an aux-
iliary reagent for special pharmasyntheses. Triorgan-
otin compounds are found in waters, sediments and
biota as well as in all investigated treated sewage
sludges and wastewaters of domestic sewage treat-
ment plants. The triorganotin concentrations mea-
sured are many times above the effective  concen-
trations of these compounds.

Effects in snails and mussels caused by TBT are
among the best-documented, hormonal effects trig-
gered by contaminants. In a range of snails and mus-
sels species, TBT can lead to the formation of addi-
tional male sex organs where a female genitalia sys-
tem already exists (Imposex) and the formation of
male characteristics in female animals or female or-
gans in male animals (Intersex). In addition, it is lar-
va toxic and can lead to severe shell deformations in
molluscs such as oysters through a mechanism as
yet unexplained.

Imposex and intersex finally lead to the sterility of the
female individuals of a population. As a result, falls
in population have been observed in the North Sea,
as in the Wellhorn snail. In a range of mollusc
species it is even feared that the population will be
completely wiped out which would lead to far reach-
ing consequences for the viability of other animal
and plant species.

Antifouling paints in shipping

In 1999, the American draft of a convention for a
worldwide ban on antifouling paints containing
organotin was discussed within the framework of the
Marine Environment Protection Committee (MEPC)
of the International Maritime Organization (IMO). The
UBA is involved in the committee’s workgroup for
producing the convention. The aim is to pass the
legally binding framework agreement at a conference
in the year 2001. 

Table 13: Scope of the Biocide Directive 98/8/EC

No. Product types in accordance Estimated
with Appendix V of the environmental
Biocide Directive 98/8/EC relevance

Main group 1:
Disinfectant and general biocide-products

1 Biocide products for Low
human hygiene

2 Disinfectants for the private Low - high
sector and the public health
sector as well as other biocide
products

3 biocide products for hygiene medium - high
in the vetinary sector

4 disinfectants for the food and medium - high
foodstuffs sector

5 Drinking water disinfectants medium

Main group 2: Protective agents

6 Pot-preservatives Low
7 Coating preservatives medium
8 Timber preservatives Low - high
9 Preservatives for fibres, leather, medium

rubber and polymerised materials
10 Preservatives for masonry medium - high
11 Preservative for liquids in medium - high

refrigeration & process systems
12 Slime abatement agents high
13 Preservatives for metal processing medium

liquids

Main group 3: Pest control agents

14 Rodenticides Low - high
15 Avicides high
16 Molluscicides Low - high
17 Fish control agents high
18 Insecticides/Acaricides medium - high
19 Repellents and baits medium

Main group 4: Other biocide products

20 Preservatives for food and Low-medium
feedstuffs

21 Antifouling products high
22 Liquids for embalming and high

taxidermy
23 Products against other vertebrates high
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The General Assembly of the IMO passed a resolu-
tion in November 1999 which provides for the world-
wide ban on the use of antifouling paints containing
organotin from 1st January 2003 and a ban on the
presence of these paints on the ships hull from 1st

January 2008. The existing EU limitation for the ap-
plication of tin organic compounds in antifouling
paints for boats with a maximum length of 25 m was
extended in 1999 to a ban of non-chemically bound
antifouling paints as well as for any length of ships,
which primarily travel on inland waters (EC Directive
1999/51/EC).

In 1999, work was carried out on amendments to the
Chemicals Ban Ordinance and the Hazardous Sub-
stances Ordinance with respect to antifouling paints
for the implementation of the directive in Germany. In
addition, a comprehensive Ban ordinance for tin or-
ganic compounds was prepared. (IV L, II 1.3)

Classification, packaging, and labelling
of preparations

The EC Preparations Directive (1999/45/EC) regu-
lates the classification, packaging, and labelling of
preparations. These are all products consisting of
mixtures of two or more constituents. Typical prepa-
rations are detergents. The Preparations Directive
must be implemented as national law in the member
states by July 2002 – and for plant protection prod-
ucts by July 2004. 

According to the applicable national law, prepara-
tions only have to be classified and labelled with re-
spect to their health-relevant and physic-chemical
properties. According to the EC Directive, prepara-
tions also have to be classified and labelled art their
environmentally relevant properties. Thus, the users
will be provided with significantly more information
enabling them to use products which are safe for the
environment. Further important new features are the
inclusion of the plant protection products (PPP) in
the scope of the Directive and the extended obliga-

tion for commercial users to submit safety data
sheets.

To date, the classification, packaging, and labelling of
PPP has been regulated within the framework of the
Pesticides Directive (78/631/EEC). This only re-
quired that PPP be labelled with respect to their acute
toxic effects and several physico-chemical properties.
This resulted in extremely sketchy labelling and infor-
mation for the consumer. Thus, for example, no in-
formation had to be provided on the risk of health
damage with repeated application. According to the
new Preparations Directive, from 2004 information
has to be provided of all hazardous properties. This is
also a significant improvement in consumer protec-
tion. The extension of the obligation to include safety
data sheets, which are the most important source of
information for commercial users, is also a step in the
same direction.

The amendment to the Preparations Directive has
still further reaching consequences for subsequent
legislative areas beyond the labelling obligation.
Thus, the classification of substances or prepara-
tions as environmentally hazardous is decisive for
the measures which have to be taken for plant safe-
ty according to the Seveso Directive (98/433/EEC).
As preparations have not been classified as danger-
ous for the environment according to legislation to
date, plants in which environmentally hazardous
preparations are handled do not currently fall under
the requirements of the Seveso-II-Directive. Following
implementation of the Directive, the safety require-
ments of such plant will increase.

A similar approach will also apply for the waste and
transport sectors. Here too, provisions which have to
be made if individual substances are classified as en-
vironmentally hazardous, are not yet relevant for
preparations, as these were not able to be classified
as environmentally hazardous to date. (IV 1.1)

A contribution to the harmonisation of
substance assessment 

According to § 19 g Federal Water Act (WHG), the
Federal Ministry for the Environment classifies sub-
stances in water hazard classes (WGK) according to
their dangerous properties. This classification is
used in the water legislation enforcement of the Län-
der (States) to stipulate reasonable technical re-

Table 14: Classification of substances hazardous to water

0 to 4 Points: WGK 1 (slightly hazardous to water)

5 to 8 Points: WGK 2 (hazardous to water)

9 and more Points: WGK 3 (very hazardous to water)

WGK=Water hazard class
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quirements for the risk potential. These can be col-
lection facilities, leakage displays and infrastructural
measures for plants dealing with substances haz-
ardous to waters.

In 1999, the new Administrative Regulation on the
Classification of Substance Hazardous to Waters
(VwVwS) came into effect which introduces a new as-
sessment system. It may be used by the manufac-
turers and distributors to determine the WGK based
on risk (R) phrases according to the Ordinance on
Hazardous Substances (GefStoffV). Thus, harmoni-
sation is reached with the European hazardous sub-
stances legislation. All R phrases which describe the
water endangering properties of substances are tak-
en into consideration (protective aim: human health,
aquatic ecosystems, soil or groundwater). Each
R phrase is given a score according to its signifi-
cance for these protective aims. The scores of all
R phrases assigned for a certain substance are
added to a total score from which the WGK results
(Table 14).

In addition, “substances not hazardous to water” are
defined in Annex 1 of VwVwS of May 17th 1999 which
in future will no longer be subject to the regulatory
scope of § 19g WHG if they fulfil the following pre-
requisites:

• 0 points according to the new assessment sys-
tem

• Water solubility of less than 100 mg/l (or 10
mg/l for liquid substances) 

• Not toxic to aquatic organisms (toxicity to two or-
ganisms have been tested, toxicity is greater than
100 mg/l or not in the area of solubility) and

• Easy biological degradability (for liquid sub-
stances).

The substances falling under these criteria are listed
in Appendix 1 of the Administrative Regulation.

An essential difference between the chemical and
water legislation is the “principle of precaution” an-
chored in § 19 g WHG. This requires that in the case
of a lack of data or inadequate information, a high
risk must be assumed initially. In contrast, according
to the hazardous substances legislation, classifica-
tion and labelling will only be required if is known
that the material has certain hazardous characteris-
tics. The administrative regulation takes the following
steps to express the principle of precaution principle
using the language of the hazardous substances leg-

islation: A basic data set of four properties is defined:
Acute toxicity to mammals, at least one ecotoxicity
test on one aquatic organism, biological degradabili-
ty, bioaccumulation potential. If there are no results
of investigations on these properties available, which
are required for the classification or for the exclusion
of the respective R phrases, the respective maximum
score is to be awarded as a “default value”. 

The new VwVws achieves a comprehensive harmoni-
sation of the WGK system with the hazardous sub-
stances legislation. This will also prevent work from
being carried out twice for the substance classification
both for the company as well as for the authorities.
The classification is also made easier for foreign com-
panies.

Special classifications

Not all substances hazardous to waters can be ap-
propriately classified by R phrases: Some substances
toxic to humans are not biologically available via the
water path, other substances have characteristics
hazardous to waters, such as mobility in soil and
groundwater, which are not illustrated by R phrases.
For such cases, special classifications might be done
by the Commission for the Classification of Sub-
stances Hazardous to Waters (KBwS). Otherwise, the
responsibility for correct classification of substances
lies with the manufacturers and distributors.

To enable a uniform water legislation enforcement,
the VwVwS provides for the classification to be cen-
trally collected and published. The Federal Ministry
for the Environment has assigned the tasks of this
registration and information agency for substances
hazardous to waters to the UBA. The up to date clas-
sifications documented have been made available in
the internet (www.umweltbundesamt.de/wgk.htm).

(IV 2.6)
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The legal basis for the release and placing on the
market of genetically modified plants in Germany is
the Genetic Engineering Act, and within the Euro-
pean Union the Genetic Engineering Release Direc-
tive (Directive 90/220/EEC for the deliberate re-
lease of genetically modified organisms in the envi-
ronment). 

In recent years, it has become increasingly clearer
that the Directive should be adjusted to the latest lev-
el of experience and scientific knowledge. At the
same time, the changed societal framework condi-
tions for genetic engineering in Europe should also
be appropriately taken into consideration.

Based on the commission’s suggestion for the revi-
sion of the Directive in the year 1998 as well as the
statement issued by the European Parliament in
February 1999 and the suggestion of the German
EU Council presidency, the Environmental Council
agreed to an amendment of the Directive at its con-
ference in June 1999. 

During this phase in which the amendment is pre-
pared, the Federal Environmental Agency (UBA) has
produced several specialist contributions which were
included in the suggestion of the German presiden-
cy. At the same time, the political will of the member
states was expressed at the council’s conference,
that approvals should already take into consideration
the future regulations. In December 1999, the joint
statement of the council was officially announced.*

Improvements to the EC Directive

The draft provides for a series of new features (see
Table 15), which will lead to increased safety and
transparency for the consumer, especially for the dis-
tribution of genetically modified organisms (GMO).

Thus, for example, the labelling and packaging regu-
lations are concretised and regulations are included
to be able to trace GMO through the course of their
processing to products. It is planned to limit an ap-
proval for placing on the market to a maximum ten
years, an unlimited extension being possible. During
the approvals period, the organisms or products
should be subjected to monitoring, to gain data for
securing the assessment and to be able to identify
unexpected effects. To this end, a monitoring sched-
ule must be submitted with the approvals application.

Environmental risks of 
genetically modified plants 

Growing genetically modified plants has a range of po-
tential risks for the environment and health. Acute con-
sequences can be relatively reliably estimated within
the framework of the testing of the approvals docu-
ments. However, there continues to be a great deal of
uncertainty with respect to the long-term effects. In
particular, the following risks must be considered:

The integration of antibiotic-resistant genes in the
genome of transgenic plants serves to make them
more easily differentiated from non-modified plants.
These marker genes have no significance for the actu-
al breeding aim. According to present day state-of-the-
art, they can be dispensed with. Antibiotic-resistances
in plants are above all disputed because it is feared
that they make an additional contribution to the spread
of resistant pathogenic (disease causing) germs. 

There are ever more resistant bacteria in the envi-
ronmental media. That is a significant therapeutic
problem in human and veterinary medicine. Accord-
ing to present day knowledge, the probability of
transfer of the resistance gene of the plant to bacte-
ria, for example in gastro-intestinal passage or during
composting, is very low. Nevertheless, a risk regard-
ing the extent of the spread of this property in the en-
vironment in large area cultivation cannot be pre-
cluded. The resistant genes commonly used are to

16. Genetically modified plants: 
Protection against risks

16. Genetically modified plants: 
Protection against risks

* At its meeting on 12th April 2000, the European
Parliament accepted the joint opinion with 35 amend-
ments in the 2nd reading.
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be assessed differently: The npt-II-gene, which pro-
vides resistance against kanamycin, is already
widespread in soil flora, and the corresponding an-
tibiotic has virtually no medicinal significance. On the
other hand, for example amicazine, which provides
resistance to the npt-III-gene, is an emergency an-
tibiotic. 

At the same time, considering the lack of benefit,
even low risks should not be taken. The UBA has for
years demanded that antibiotic resistance genes be
universally dispensed with in transgenic plants,
whose release or placing on the market should be
approved. The approving authority, the Robert Koch-
Institute (RKI), has also adopted this position. 

The spread and establishment of 
genetically modified plants in the 
environment

The risk of an uncontrolled spread of transgenic
plants (or the property integrated in them) is depen-

dent on the characteristics of the recipient plant and
the type of genetic modification. The most important
cultivated plants are subjacent to wild plants in a nat-
ural environment. The approving authorities are to
examine whether the genetic modification alters this,
i.e. provides an advantage. For example, a pest re-
sistance, in particular the ability to resist environ-
mental resources such as cold, aridness or salt con-
tent, improve the ability to survive in the environment
and the spread in natural habitats. 

However, it must not be the cultivated plant itself
which spreads uncontrollably. If the cultivated plant
has closely related wild plants it can cross-pollinate
with, these genetically imparted properties might be
received via the pollen. It is then not the cultivated
plant itself, but its wild relative, which possibly has
an advantage over competitors. The risk of cross-pol-
lination with wild species is not given in the case of
maize stemming from America. On the other hand,
it can be proven in the case of rape seed that sever-
al hundred metres away from the test cultivation ar-
eas hybrids can be found in whose genotype the

Table 15: Amendments to the EC Genetic Engineering Release Directive (90/220/EEC)

Significant Amendments:

Limitation of the approvals for placing genetically modified organisms (GMO) on the market to a
max. 10 years; limited or unlimited extension possible

Monitoring the GMO brought on the market: submission of a monitoring schedule on application
for a permit obligatory.

Participation of the public in all procedures for the release and placing on the market of GMO

Further concretising of the labelling and packaging regulations as well as new regulations concerning
the traceability of the GMO

Further concretising of the basic principles for assessing the environmental risk

Possibility of limiting the use of antibiotic resistance genes, which have a human or vetinary medicine
significance

Improving the position of the scientific committees in the case of disputed methods for placing on
the market (Checking the effects on human health and the environment)

Formation of an ethic committee (general genetic engineering questions)

Closer linking of the product guidelines concerning GMO (e.g. seeds, food) to the release directive,
i.e. the regulations concerning GMO in the product guidelines must be equivalent to the regulations
in the release directive

Increased consideration of the precautionary principle by inclusion in the determination of the
purpose (Item 1) and the general obligations (Item 4) of the release directive.

Possible to change the conditions for placing on the market if new information relevant to the risk
is available, in coordination between the EU Commission and the member states
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genes from the transgenic cultivated plant are inte-
grated. The UBA assigns the ability to spread a very
high significance within the framework of the risk as-
sessment, as faulty assessments may have irre-
versible ecological consequences.

Indirect effects 

Growing genetically modified plants can have signifi-
cant consequences on the growing practice of agri-
culture: Crop rotation, the way of working the soil,
type and quantity of the fertiliser or the use of plant
protection products can differentiate from conven-
tional methods. This need not be negative for the en-
vironment, say if less insecticide is needed due to
growing insect resistant plants. However, the practi-
cal experience gained to date, in particular in North
America is contradictory: In the case of insect resis-
tant maize, infestation with the European corn borer
frequently falls by more than 90 %. Insecticides still
have to be used in some cases in spite of this, es-
pecially as soon as pests such as the frit fly appear,
against which the insect poison produced by the
plant is ineffective. 

An overall balance from an environmental point of
view, in particular for European circumstances, has
yet to be produced. Particular attention must be giv-
en to the occurrence of resistant pests. Even the
biotechnological industry does not deny that this risk
exists for widespread cultivation. The question is on-
ly, when this happens and how it can be delayed, for
example by breeding new strains. 

B.t. maize contains a toxic gene from the genome of
the bacteria Bacillus thuringiensis (B.t.). The result-
ing resistance imparted based on a specific interac-
tion of a poison (B.t. toxin) with receptors of the in-
sect intestine. The effect is aimed at butterflies, such
as the corn borer for example, whose larvae drill in-
to the stems of maize plants and thus lead to very
high harvest losses in some cases. In particular, the
representatives of biological farming fear the occur-
rence of resistant pests, because then the Bacillus
thuringiensis bacteria – as one of the few insecti-
cides used in ecological farming – would lose their
effectiveness. The UBA demands that to limit the
risk, the cultivation be limited to such areas, in which
experience shows that losses of harvest are to be ex-
pected due to the corn borer. In addition, the selec-
tion pressure on the damaging insects to develop a

resistance should be reduced by resistance man-
agement – i.e. by sowing non-transgenic plants on
certain areas.

Harmful effects on non-target 
organisms: the example B.t. maize 

In particular, when resistances to pests are impart-
ed by genetic engineering it must be carefully ex-
amined whether only the pests are affected or
whether other organisms are directly or indirectly in-
volved. This could have considerable consequences
for the biological diversity – even in adjacent natural
habitats. 

The most important example for this is the already
mentioned insect resistant B.t. maize. As early as
1997, a Swiss company received a European permit
according to the EC Genetic Engineering Release Di-
rective, despite a critical statement by the UBA. This
permit for a new type of maize was even then already
greatly disputed, in particular because there were
significant gaps in the knowledge of the effect on
non-target organisms.

As the B.t. toxin is usually produced continuously in
all parts of plants, even insects that live on the plant
or in the root area – or possibly even species that live
in symbiosis with plants – might come into contact
with the toxin. The long availability of the toxin could
even affect other, higher links in the food chain. In
the meantime, information is available that beneficial
organisms – such as predatory insects (lacewings),
which feed on insects harmed by B.t. toxin, can indi-
rectly also be impaired by the toxin. 

The UBA has therefore awarded a research project
with the title “Release of Bacillus thuringiensis toxin
producing plants: Test systems for determining the
effects on non-target insects as well as non-target or-
ganisms of the soil microflora” to the University of
Bayreuth, Animal Ecology Chair II. In this project, the
physiological effect of the B.t. toxins from transgenic
maize plants on the digestion is to be studied using
the example of the plant-eating insect Chilo partellus
and its parasite Cotesia flavipes which attacks the
larvae. To this end, feeding experiments will be car-
ried out with the plant pests, initially in the laborato-
ry, to investigate the effect of B.t. maize on these or-
ganisms. Subsequently, the indirect effect of the
B.t. toxin on the parasitic Cotesia flavipes will be in-
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vestigated, whose larvae develop into Chilo partellus
which has been fed with B.t. maize. The project will
end in 2001.

To prevent the corn borer larvae from eating the
maize, the toxin only needs to be formed in the leaf
and stem tissue. This is, however, not the case in
most currently developed B.t. types of maize. The
poison lies in all parts of the plant, even in the root
tissue and the pollen. It must be taken into account
that up to 5 per cent of the maize pollen can be
transported by the wind into adjacent habitats. Cur-
rent laboratory tests by American researchers indi-
cate a possible damage to the larvae of the Monarch
falters by B.t. maize pollen, if this gets onto the main
feeding plant of the Falters, a swallowwort growth.
When eating, apart from the food plant, the animals
unintentionally also take up the pollen that has drift-
ed there. Numerous butterfly caterpillars were
killed. 

These results cannot yet be simply transferred to
open land conditions, however, they are of great sig-
nificance. It has yet to be clarified for the main area
of use of B.t. maize in Europe too, whether a hazard
exists for certain butterflies due to pollen drift. It has
not yet been clarified for example in which butterflies
the eating activity coincides with the distribution of
pollen of the genetically modified maize and whether
harmful concentrations of poison can occur on the
food plants preferred by the animals due to the
pollen of the B.t. maize. 

The occurrence and behaviour of butterflies and oth-
er non-target insects in the immediate vicinity of
fields on which B.t. maize is grown should therefore
be observed, in order to be able to identify possible
effects at an early stage. 

Particular attention must be paid to the risk of pollen
drift in the vicinity of protected zones. In Germany,
depending on the region and size of the protected
zone, 22 to 29 percent of the nature conservation ar-
eas are adjacent to or surrounded by agricultural cul-
tivation areas. If the pollen of B.t. maize penetrates
such zones, it will be likely that it could affect species
of butterflies and possibly other organisms which are
on the Red List. The UBA therefore represents the
opinion that no B.t. maize should be grown in bio-
sphere reserves and comparable protected zones as
well as maintaining a minimum distance from nature
conservation areas of 200 metres to protect the

species of butterflies living in these areas. The
200 metre spacing will only be superfluous if it is ver-
ified that no toxin is produced in the pollen of the ge-
netically modified maize.

Problems at the roots

A further aspect which has to be more closely in-
vestigated is the possibility of the discharge of the
B.t. toxin via the root of the genetically modified
maize plant and the resulting potential effect on soil
organisms. In the meantime, new experimental in-
formation is available that maize plants discharge
significant amounts of toxin. As the toxin is bound to
soil particles, without losing its activity, and is thus
protected against degradation over a longer period,
this could have significant effects on soil organisms
and functions. A research project initiated by the
UBA on the “Effect of gene products on the habitat
functions of soil” should also deal with this ques-
tion.

The UBA has repeatedly expressed its doubts about
placing on the market genetically modified, insect re-
sistant maize. Risks for the environment and gaps in
knowledge were the reasons. Therefore, the Agency
has spoken in favour of application limitations for
precautionary reasons. Even before this became the
European consensus with the new draft of the EC Di-
rective 90/220/EEC, it was recommended that the
Europe wide type approvals be limited and combined
with monitoring the effects on non-target organisms.
In this way, data can be acquired for open questions
and if necessary, any harmful effects that occur iden-
tified at an early stage and prevented. 

Stronger weighting of ecological risks

The arguments of the UBA have also contributed to
the decision of the Federal Ministry of Health, in
view of the type approval for insect-resistant maize
originally planned for February 2000 to instruct the
RKI that the approval for the placing on the market
of this type be put on ice for an indeterminate time
where growing is concerned. At the same time, the
appeals procedure in accordance with Article 16 of
the EC Genetic Engineering Release Directive
90/220/EEC has been initiated. Similar measures
have already been taken by France, Austria, Portu-
gal, and Luxemburg.
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The proposed amendments to the EC Directive
90/220/EEC have already led to more attention be-
ing paid to the ecological risks of genetically modified
plants when approving the placing on the market
than in the past. This is also reflected in the fact that
where possible, when deciding about an approval,
the RKI should involve and obtain the approval of the
UBA and the Federal Biological Agency (BBA).

(IV 2.5)
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Improvements to the environmental properties of
products remain an important field of action for en-
vironmental policy. The aim is to motivate companies
to bring more products onto the market which, due
to their method of manufacture and through their
utilisation, contribute to save resources and reduce
pollutants. In the same way, the consumers must al-
so be given stimuli to consciously demand “ecoeffi-
cient” products and to use them in an environmen-
tally oriented way.

Interpretation in Life Cycle Assessment

The instrument of Life Cycle Assessment (LCA) has
proven particularly effective for improved assessment
of optimisation approaches to product-related envi-
ronmental protection. LCAs enable products to be
compared with respect to environmental protection
and to point out weak points and possibilities for op-
timisation. Internationally binding standards have
been introduced which have led to a higher quality
and comparability of the results. One problem re-
mains, namely summarising the many-layered re-
sults of a LCA to a final statement. Here can fre-
quently be observed that commissioners of LCA stud-
ies subsequently summarise the meticulously col-
lected results due to their lack of clarity depending on
their interests, to produce the desired end statement. 

A methodical framework is required to counteract
such an interests-oriented approach in the assess-
ment of ecobalance results. It should enable the
large amount of individual information (for example
contributions to the greenhouse effect, to acidifica-
tion) to be transparently and clearly summarised.

Such a weighing-up process cannot be based on nat-
ural scientific knowledge alone; it is far more depen-
dent on a large number of value standards. The
problem is in linking objective natural science knowl-

edge with subjective values and to develop an over-
all assessment from this.

To this end, a method has been developed by the
Federal Environmental Agency (UBA) for the Inter-
pretation in LCA. In this method, the problem of sub-
jectivity is taken into consideration as the necessary
weighing up of the significance of different environ-
mental aspects takes place in an assessment panel
independent of a practical ecobalance. The deci-
sions of this assessment panel are not based solely
on the subjective values of the participants, but take
into consideration the knowledge about certain envi-
ronmental effects of the cause-effect relationships.

A core item of the method is the ranking of the vari-
ous effect categories incorporated in an ecobalance.
The following stipulations were made:

A category or a certain impact indicator result is as-
sessed more environmentally damaging and is given
a correspondingly higher priority, 

• The more serious the potential hazard to the
safeguard subject is to be considered in the im-
pact category concerned, independent of the
current environmental status (“ecological haz-
ard”)

• The further the current environmental status in
this impact category is removed from a condition
of ecological sustainability or another strived-for
environmental status (“distance to target”)

• The greater this effect indicator result is in rela-
tion to uniform reference values, for example the
proportion of the respective total annual emis-
sions in Germany (“specific contribution”).

The task of an assessment panel is to rank the avail-
able information to impact mechanisms, environ-
mental quality targets and current environmental sta-
tus of the respective impact categories. A specific
category is therefore given a higher ecological priori-

17. The power of the market: 
Product-related environmental 
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ty than another. While the specific contribution rep-
resents a calculable dimension, the ranking means a
subject assessment by the assessment panel with
respect to the two other criteria which are therefore
not generally valid.

In a concrete LCA, it is then possible to weigh the re-
sults up against each other which have been calcu-
lated in the individual effect categories with the aid of
the previously stipulated ecological priorities. 

Life Cycle Assessment (LCA) for papers

One of the first applications for the UBA interpreta-
tion method was the research project “LCA for
graphic papers”.

The following questions were of particular interest: 
• Is the use of recycled paper as a fibrous materi-

al for the production of printed newspapers,
magazines and photocopy paper more
favourable under environmental aspects than
the use of wood as a raw material? 

• Should printed products preferably be re-used in
the paper industry after use or energetically re-
cycled or disposed of as waste? 

The result of the LCA: A high waste paper return rate
of 76 % is significantly more favourable under envi-
ronmental aspects than an average waste paper re-
turn rate of 69 %. The latter is in turn much more
favourable than a low waste paper return rate of 57 %. 
From this result, which was confirmed by sensitivity
scenarios, the UBA deduced the recommendation
that the level of recycling used graphic paper materi-
als attained in the paper industry should be main-
tained. Under environmental aspects, paper recy-
cling therefore has priority.

The research project was awarded as a joint project
to be carried out by the Institute for Energy and En-
vironmental Research (Ifeu), Heidelberg, together
with the Office for Applied Forest Ecology (BaWÖ),
Duvensee, and the Institute for Environmental Infor-
mation Technology (IFU), Hamburg, Dr. R. Stern,
Berlin and the Institute for Environmental Protection
of the University of Dortmund (INFU). As a special
methodical feature, the attempt was made for the
first time to take into consideration the use of regen-
erative resources (forests) using a newly defined ef-
fect indicator “habitat loading”.

Advantages of combustion

From a technical point of view, saturation tenden-
cies can be determined in the recycling of waste
paper in Germany. Therefore, on average, the
waste paper-recycling rate will not be able to sig-
nificantly increase above the present level in the
long term. In future, however, due to the effects of
the Technical Instruction on Municipal Waste
(TASi) as well as the planned Ordinance for the En-
vironmentally Compatible Storage of Household
Wastes (AbfAblV) a decrease in the amount of
waste paper disposed of in land fill sites is expect-
ed. What should be done with the surplus quanti-
ties of waste paper which for capacity reasons are
not used as recycled materials? 

Result: Based on the results of this Life Cycle As-
sessment, for reasons of environmental protec-
tion, in future this surplus quantity of waste paper
should preferably be burnt in power-heat coupled
plants of the paper industry. For the case that a
separated collection of the surplus paper quanti-
ties for purposes of combustion is not possible
and in future the total residual waste initially has
to be pre-treated in domestic waste incineration
plants, mechanical-biological treatment plants
(see Chapter 18) or other plants due to the regu-
lations of the TASi as well as the planned AbfAblV,
the LCA results provide the following conclusion:
From an environmental point of view, it is some-
what more unfavourable to leave surplus quanti-
ties of waste paper in residual waste than to use
the alternative of recycling it in power-heat coupled
plants of the paper industry. In both combustion
options, the combustion of surplus quantities of
waste paper should preferably replace coal-fired
power stations. 

Overall, all waste paper combustion options are sig-
nificantly more favourable under environmental pro-
tection aspects as the disposal of the waste paper in
landfill sites which should also be ceased due to its
significantly high potential of increasing the green-
house effect.

Comparison of the sole use of waste paper as a raw
material for the production of paper for newspapers
and photocopy papers with the use of timber as a
raw material leads to the result that newspaper and
photocopy papers made from waste paper are much
more environmentally friendly.



UBA Annual Report 1999
Chapter 17

UBA Annual Report 1999
Chapter 17

87

Comparison of the proportional use of waste paper
(30 %) as a raw material for the manufacture of
coated (LWC) and of super calendered (SC) paper
with sole use of timber as the raw material shows
that the coated and super calendered paper made
of waste paper perform much better.

Summarising, the study recommends that all mea-
sures which have contributed to the high level of re-
cycling of graphic papers reached today of around
80 % must definitely be retained. This also includes

the resolution of the German Bundestag of 1992 to
primarily use recycled paper for administrative pur-
poses. Furthermore, the pulp and paper works con-
cerned should continue to aim for a high level of
state-of-the-art to reduce the discharge of pollu-
tants. 

However, the consumers should also not be forgot-
ten, who through their behaviour can contribute to
economical use of paper in many places.

(III 2.5) 
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In conjunction with the concretisation of the Tech-
nical Instruction on Municipal Waste (TASi) with re-
spect to mechanical-biological waste treatment
(MBA), it was again confirmed that the landfilling of
domestic wastes was not sustainable. It should
therefore be ceased. 

In November 1998, the 51st Environment Minis-
ters’ Conference (UMK) requested that the “pos-
sibility of deciding between competing (waste)
treatment methods continue to be secured”
based on the “high ecological requirements of the
TASi”. In addition, the coalition agreement of the
Federal Government also contains the information
that “ecological aims of the waste industry should
be pushed forward, including mechanical-biologi-
cal methods”. These methods must also fulfil the
prerequisites of sustainable materials manage-
ment.

To be able to assess how far alternative waste treat-
ment methods were ecologically justifiable, the ob-
jective of treatment was first subjected to a method-
ical critique.

The aim of the pre-treatment of wastes prior to final
storage is as far as possible to completely reduce the
hazards emanating from waste constituents. Two
main paths are taken to reduce the potential hazard
from the materials:

• Passive hazard reduction. The substances
are removed from the biosphere and stored in
places in which they are practically no longer
bio-available (for example, closed landfill sites
with landfill gas and seepage water treatment,
underground landfill, mining fill). To achieve
this, the transport routes for the release of pol-
lutants are interrupted (seals, geological barri-
ers) and transport media are reduced or com-
pletely precluded (seepage water, gas forma-
tion).

• Active hazard reduction. The substances
are converted into less hazardous substances
which have a reduced, clearly reduced or no
ecotoxicological potential (inherently safe) (for
example mechanical-biological waste treatment

and thermic waste treatment through to high
temperature processes with extraction of a
molten slag) using chemical, physical or biolog-
ical reactions.

With respect to the active reduction of hazards, the
processes

• Mechanical-biological waste treatment (MBA)
with subsequent waste storage and 

• Waste incineration (MVA) with subsequent waste
storage

do not have the same value because persistent or-
ganic substances cannot be degraded in biological
treatment plants. The biological treatment process
has a principle, methodical limit. This also applies to
the applied biological waste air purification measures
of the MBA used to date. However, further reaching
waste air purification technology is available from
other environmental sectors, for example the hotbed
process.

To improve information about the alternative meth-
ods of waste treatment using “Mechanical-biological
waste treatment with subsequent storage of the
residual wastes”, the results of an 18-part combined
project were assessed which the Federal Ministry of
Research funded with 15 million DM. In addition, ad-
ditional knowledge was gained from pilot projects on
a true scale, which were partially financed by the
Länder (States).

In the required ecological comparison of the two pro-
cess lines for “preliminary waste treatment with stor-
age”, substances and emissions

• With any number of (almost infinite) waste con-
stituents;

• Any number of auxiliary substances, metabo-
lites;

• Any number of undesirable effects and
• Any number of target organisms

and the on the level of the 
• Cells,
• Organs,
• Organisms,

18. Sustainable landfill management18. Sustainable landfill management
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• Populations and
• Biocoenoses

on their damaging ecological effect during the treat-
ment and during storage had to be assessed and
compared with each other. In addition, there are
countless interactions which overall make it impossi-
ble to determine an ecological equivalence.

It was therefore examined which additional require-
ments had to be made of the MBA, the landfill fa-
cility, the landfill operations, and the waste proper-
ties to enable the waste air and wastewater emis-
sions to be as low as for the “thermal pre-treatment
of residual wastes with subsequent storage”. To do
this, the emission freights were first determined
along the whole materials flow – from entry to the
treatment plant (MBA and MVA) through to the final
storage. In a second stage, the additional require-
ments were formulated which are necessary to
achieve similarly low emission freights using the
treatment method “MBA + storage” which are al-
ready reached today using the state of the art treat-
ment method “MVA + storage”. To determine the
emission freights along the waste treatment path,
the waste air emissions in accordance with the Sev-
enteenth Ordinance on the Implementation of the
Federal Immission Control Act (17 th BImSchV), the
wastewater emissions in accordance with Appen-
dices 47 and 51 of the Wastewater Ordinance and
the storage conditions as well as the materials-spe-
cific waste properties were determined using the
TASi. Table 16 (page 90) lists the additional re-
quirements of the MBA with subsequent storage
which lead to similar emission freights as along the
process route “MVA + Storage”. In the UBA report
of July 1999 on the ecological justifiability of the
mechanical-biological pre-treatment of residual
wastes including their end storage, the principal
limits of the ecological comparability are shown and
the waste treatment method measured against the
standard of “ecological justifiability” in the following
sequence of assessed values:

1. Thermic waste treatment

The significant principal advantages of thermal end
treatment as opposed to a biological final treatment
are:

• More advanced material destruction
• Lower waste volumes

• Lower waste air emissions
• Lower seepage water loads
• Lower gas formation in the stored residual

wastes
• Improved compatibility of the residual wastes

and thus reduced settlement of the landfill
site.

The UBA therefore recommends that the state-of-the-
art (waste incineration) prescribed by TASi be re-
placed by a binding ordinance.

2. Biological-thermal combination
method without direct storage

In combination methods without direct storage
(mechanical-biological treatment, MBA of the
waste before thermal treatment, for example dry
stabilate methods) it can be seen that “ecological
aims in the waste industry can be implemented,
which include mechanical-biological methods”
(SPD/Green Party coalition agreement). The allo-
cation criteria of the TASi are complied with. These
methods do not contradict the resolution situation
of the 51st German Environment Ministers’ Confer-
ence (UMK). Merely the existing legal regulations
(4th and 17 th BImSchV, AbwV, TASi) have to be ex-
tended and concretised to include mechanical-bio-
logical waste treatment plants. 

Combined methods linking the advantages of bio-
logical-mechanical waste treatment with the ad-
vantages of the thermal destruction of biologically
non-degradable substances, can already today
lead to  complete recycling of municipal solid
waste in an economical manner. They are princi-
pally suitable as the final link of sustainable ma-
terials management in which each generation
solves their own material (waste) problems them-
selves and subsequent duties of care for stored
waste over several generations are principally
avoided.

Methods using the thermal final treatment of sub-
stances can be used individually or in combination
with “mechanical-biological waste treatment without
direct final storage” to lead to practically complete re-
cycling of municipal solid waste. The principally un-
sustainable storage of waste in landfill sites can be
overcome in the medium term using these waste
treatment methods.
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Requirement Explanation (see text also)

1 Waste air, mechanical-biological waste treatment (MBA)

Freight limitation to 55 grams per tonne waste Similar to low air emission freights as for MVA C
(17th BImSchV); 55 grams C per tonne waste MBA (with
biofilter); approx. 300 grams C per tonne waste

Containment and treatment of waste air from rotted Similarly low air emissions freight as for waste incineration
waste from conversion processes or AT4 (MVA)
< 20 mg O2/g TS before discharge in the rotted-waste
Waste air chimney Immissions-related regulation (17th BImSchV, TA Air)
Stipulate waste air germ status Infection protection, distance from buildings

2 Wastewater

Wastewater free operation Limitation of the emissions freight via wastewater as for
MVA (Wastewater Ordinance, Appendix 47)

3 Parameters of the TA for Household Waste

All parameters of Appendix B of the TA Household Protective targets of TA Domestic Waste separation of
Waste for Landfill Class II must be observed rich-calorific fractions

Different from the allocation criteria of the Appendix B Climate protection through substitution of fossil fuels,
applies to treatment residues from the MBA: low settlement in the landfill site
No. 2 Organic component of dry the residue of the High compatibility of the wastes on the land fill site the

original substance: same TOC freight in leachate as in wastes which
No. 2.01 Determined as ignition loss: just comply with the TA Household Waste allocation

30% mass (Instead of 5% mass) criteria
No. 2.01 Determined as TOC:

18% mass (Instead of 3% mass)
No. 4 Eluate criteria
No. 4.03 TOC (eluate)

200 mg/l (instead of 100 mg/l)

If the following additional requirements are fulfilled:
Respiratory enzyme, determined over 4 days in laboratory Low biological activity
test AT4 < 5 mg O2/g TS (BMBF Combined method) (Low gas formation in the landfill site)
Gas formation, determined over 21 days in laboratory Low biological activity,
experiment BG21 < 20 l/Gas/g TS Control value for low gas formation on the landfill site
Low water permeability of the waste body, Little leachate
permeability coefficient kf> 10-8 m/s
Water content less than the optimum Proctor water No press water, free aeration ways for the low landfill gas
content (w>wpr) development
Sieve section < 40 mm (particle size) Low settlement, low seepage water formation, due to high

compatibility
Built up of highly compacted thin layers, Low settlement, low water permeability, low area required
installation density > 95% Proctor density for landfill sites
Open installation area < 5% of the total area Little leachate
Installation only during dry weather periods (seepage Little leachate, preset water content,
water minimisation), i.e. if necessary intermediate free aeration paths
storage of the MBA treatment residues until covered
landfill installation
5-10% cross fall for each day’s formation Rapid runoff of rainwater, low seepage water formation
Only unavoidable end storage of the wastes on Class II No mixing, therefore no reaction with other wastes
landfill sites or old landfill sites, which fulfil the
technical requirements of the TA for Household Waste
Reduction of the methane emissions by oxidation, e.g. Reduction of the emissions on the gas path
in the recultivation layer

Quality Assured Monitoring Securing enforcement

Table 16: Requirements for mechanical-biological waste treatment with subsequent end storage
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3. Combination methods with materials
flow specific waste treatment 

In the case of combination methods with materials
flow specific waste treatment, i.e. in which following
mechanical separation, a biologically treated waste
fraction is provided for storage and a rich calorific
light fraction for thermal treatment, “ecological aims
in the waste industry can also be implemented”,
with the limitation that supplementary and modified
requirements have to be made. The requirements
must be oriented to aim for low emissions and sub-
sequent landfill according to the TASi.

As long as the real emissions in the existing landfill
sites are virtually independent of the respective pre-
liminary treatment, it is principally justifiable, albeit
not absolutely necessary, to permit mechanical-bio-
logical waste treatment with additional requirements
for waste air and landfill operations for a limited pe-
riod. After shutting down the old landfill sites and af-
ter exhausting the then still available capacities in
landfill sites which by then fulfil the requirements of
the TASi, mechanical-biological methods are only jus-
tifiable together with thermal treatment methods, the
combination of which must not lead to storage of
municipal solid waste. 

4. Direct storage of all MBA residues

In “mechanical-biological waste treatment for subse-
quent final storage of the treated MBA residues”, the
Coalition’s intentions are not implementable within
the framework conditions of the UMK resolution.

A permanently environmentally compatible waste in-
dustry only fulfils the prerequisites for sustainable
materials management, if the material environmen-
tal problems will not be solved at the expense of sub-
sequent generations. Concepts which principally re-
quire subsequent care of more than 100 years do
not fulfil the prerequisites of sustainable materials
management. 

In August 1999, the Federal Ministry for the Envi-
ronment published an outline paper for the future
disposal of municipal solid waste which foresees the
end of unsustainable landfill management by the
year 2020. By this time, materials specific MBA with
subsequent final storage will be tolerated. The envi-
ronmentally relevant requirements (see Table 16)

should be implemented in the following three ordi-
nances:

• Requirements for waste air treatment in MBA
plant: 29 th BImSchV

• Requirements for the discharge of wastewater
from MBA plants: Appendix 59 of the Wastewa-
ter Ordinance to § 7a WHG

• Requirements for the waste quality to be stored
and for the installation conditions for the landfill:
Ordinance for the Environmentally Compatible
Final Storage of Municipal Solid Waste.

(III 3)
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Division I 1:

Environmental Strategies 
and Environmental Information

Virtual Environment
The Federal Environmental Agency developed the en-
vironmental presentation system “environment ger-
many” in connection with the World Exhibition Expo
2000 in Hannover. It uses multimedia to present the

• State of the environment
• Environmental problems
• Approaches used for solutions and 
• Successes of the measures in Germany to date

“environment germany” is available as a CD-ROM as
well as in the internet (http://www.environment-ger-
many.net). (I 1.1)

Environmental Research Plan 
UFOPLAN
The Environmental Research Plan (UFOPLAN) of the
Federal Ministry for the Environment (BMU) promotes
applications-oriented research. In 1999, the focus of
the projects – in rounded up proportions of the whole
research budget of the portfolio – were (the figures for
1998 are given in brackets):

• Fundamental environmental policy issues 20 %
(20 %)

• Water industry, water protection 12 % (12 %)
• Soils protection, rehabilitation of contaminated

sites 5 % (8 %)

• Climate protection, Air quality control, Plant safe-
ty 17 % (14 %)

• Noise protection, Noise abatement with around
4 % (5 %)

• Environmental effects on human health and
ecosystems, Chemicals safety 20 % (13 %),

• Recycling and waste management 8 % (5 %),
• Nature conservation, ecology 4 % (5 %) and
• General environmental protection issues 11 %

(19 %). (I 1.1)

Sustainable Germany
By spring 2001, the UBA’s study “Sustainable Ger-
many”, which has met with a broad positive re-
sponse, will be continued. The following new topics
have also been included:

• Buildings and housing
• Production
• Instruments and institutions. (I 1.1)

International Visitors
In 1999, numerous international guests visited the
UBA. The groups came from 18 countries, most of
them from Japan, China and Korea. Guests from all
over the world, especially from Central and Eastern
European states participated in conferences, work-
shops and seminars. These events took place in
Berlin, Hamburg, Schwerin, and Bonn. A list is ob-
tainable from unit I 1.2. (I 1.2)

European Environment Agency
The European Environment Agency (EEA) produced,
inter alia, the Report on the State of the Environment
in Europe. The UBA was involved in the preparation
of the report, not only as the German National Focal
Point (NFP) for the EEA but also with the German Na-
tional Reference Centres (NRC) based in the Agency.
The report “Environment in the European Union at
the Turn of the Century” is published by the EU’s Of-
fice for Official Publications, Luxemburg, and is avail-
able in bookshops (ISBN 92-9157-202-0). (I 1.2)

Department I: Environmental Planning
and Environmental Strategies

Department I: Environmental Planning
and Environmental Strategies

Detailed reports and background information
is available on many of the topics, some of
which in English as well. All orders from out-
side Germany may be directed to the Central
Reply Service of the UBA, Bismarckplatz 1,
14193 Berlin, Germany. Fax ++49-30/89 03-
2912. A list of all UBA publications is also
available from here, free of charge.
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Agenda 21 for the Baltic Sea
At the meeting of the Baltic Sea Council from 22nd to
23rd June 1998, the foreign ministers of the abutting
countries on the Baltic Sea passed the Agenda 21 for
the Baltic Sea region. (http://www.ee/baltic21).

(I 1.2)

Environmental Action
in Eastern Europe
The Ministers’ Conference “Environment for Europe”
in Lucerne 1993, initiated two international forums
to support the Environmental Action Programme for
Central and Eastern Europe (EAP):

• The Project Preparation Committee, PPC, which
is based at the European Bank for Reconstruc-
tion and Development (EBRD) in London
(http://www.ebrd.com/english/enviro/ppc).

• The EAP Task Force with secretarial head office
at the Organisation for Economic Cooperation
and Development (OECD) in Paris
(http://www.oecd.org/env/eap/aarhus.htm)

The EAP Task Force assists the Central and Eastern
European States (MOE) and the New Independent
States (NUS) with the set up of environmental insti-
tutions. The focal topics are the implementation of
national environmental action programmes, financ-
ing for environmental protection and environment-
oriented management in companies. The PPC spon-
sors specific investment projects. 

Germany is a member of both committees. The UBA
is responsible for the coordination of the activities,
for the preparation and follow-on work for meetings
as well as for research projects. (I 1.2)

Environmental Labelling in Tourism
The UBA suggests that a uniform, umbrella environ-
mental symbol be developed for tourism. This should
finally bring the discussion process on environmental
quality labelling of touristic products, which has now
lasted almost ten years, to a successful conclusion.
The very conflicting interests within the tourism busi-
ness have prevented an agreement being reached on
a suitable catalogue of criteria. Therefore, in 1999, the
UBA developed a concept which suggests a two-stage
approach: First, a board of directors must be set up.
Only after a consensus has been reached within this
“umbrella symbol group” regarding organisational
questions such as award, control and financing,

should reliable, transparent criteria, capable of receiv-
ing approval from the majority be produced in a sec-
ond stage. The umbrella symbol group met in October
1999 for their constituent meeting. The reaction of the
parties involved has been positive to date. (I 1.2)

Tourism “yes” – Ecology “no”?
Even the players in the tourism business – in the
meantime one of the most important branches of in-
dustry in Germany and worldwide – barely dispute it:
Touristic development falls a long way short of being
sustainable – i.e. permanently environmentally com-
patible. This has consequences, not only for the
whole of society, but also for the tourism business it-
self: In this way, it is using up its own existential
base. Against this background, on the occasion of
the International Tourism Exchange in Berlin in
March 1999, trends in tourism, their effects on the
environment and the implementation of sustainable
tourism were discussed. Current travel trends can be
summarised boldly and simply as “quick, frequent,
brief trips to as remote as possible destinations”.
The intensified traffic, growth in accommodation and
gastronomy as well as the ever extremer leisure ac-
tivities lead to increased pollution, degradation of
landscape and surface sealing. In addition, this is ex-
acerbated in many places by excessive water con-
sumption of the holidaymakers in areas with scarce
drinking water resources, inadequate purification of
the wastewater as well as an over proportional waste
production with improper disposal.

“Environmentally conscious tourism” has not yet be-
come a mega-trend. Environmentally oriented travel
products frequently face an image of deprivation and
boredom. Professional communication strategies are
required showing sustainable alternatives and apply-
ing the term “environmentful protection” in a positive
sense in the tourism sector. 

The conference documentation is available from
Section I 1.2. The study “Mega-Trends im Touris-
mus” (TEXTE 99/98) is available from the Central
Reply Service. (See the info box on page 94). (I 1.2)

Internet Presence
The UBA internet site (http://www.umweltbundes-
amt.de) was rapidly extended during 1999 and the
graphics redesigned at the end of the year. By the
end of 1999, the information on offer included al-
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most 7,000 files with a total 180 Megabytes of data.
This equates to almost two hundred files full of DIN
A4 pages. Almost 1.7 million visits were made to the
site. (I 1.3)

Health Resorts with a 
Curative Climate
Health resorts of Germany with a curative climate
are characterised by the high quality of their
environment. These tourism locations should be
given a guide within the framework of a research
project. It should assist them to preserve these
essential service components. At the same time, it
lists positive examples and helps to avoid mistake
that have been made elsewhere. The guide,
“Premium Class – Eine Handlungsanleitung für
Heilklimatische Kurorte” (Instructions for action by
curative climate health resorts) is available from
the Association of Curative Climate Health Resorts
in Germany, 78141 Schönwald, Telephone
++49-7722/86 08 60. (I 1.2)

Environmental Protection 
in Do-It-Yourself-Stores
Together with one of the largest DIY chain stores, the
Federal Environmental Agency organised an infor-

mation campaign for the “Blue Angel” environment
label. The project focussed on informing consumers
directly by advisory discussions as well as brochures
at the point of sale. Over ten thousand customers
took part in a competition. (I 1.3)

Central Reply Service
In 1999, the number of enquiries reached the
highest level in the history of the UBA at almost
117,000. The increase compared to the previous
year mainly arises from the large increase in
inquiries via the internet (over 25,000 enquiries).
Over 25,000 visitors were registered to the visi-
tor’s centre in the UBA headquarter at Berlin’s
Bismarckplatz. The address of the Central Reply
Service: Umweltbundesamt, Zentraler Ant-
wortdienst, Bismarckplatz 1, 14193 Berlin.

(I 1.3)

Participation in Trade Fairs
In 1999, the UBA took part in numerous specialist
trade fairs at home and abroad. A selection:

• Dynamic World Business Fair, 28th to 30th Jan-
uary 1999 in Nagoya (Japan). Theme: The “Blue
Angel” Environment Label 

• TECHNOGERMA, 1st to 7th March 1999 in Jakar-
ta (Indonesia). Theme: Sustainable development
– examples from Germany

• IFAT, 4. – 8.5.1999 in Munich. Theme: Digital In-
formation Media 

• Nature-Man-Technology, 18th to 21st September
1999 in Erfurt. Theme: Digital Information Media 

• TECOMEX, 19th to 24th September 1999, Mexico
City (Mexico). Theme: Sustainable and Rational
Use of Water

• German Technology Symposium & Exhibition, 9th

to 13th November 1999, Bangkok (Thailand).
Theme: Sustainable development – examples
from Germany

Supporting Associations 
and Environmental Advice 
On behalf of the Federal Ministry for the Environ-
ment, the UBA financially supported forty different
projects carried out by 27 environment associa-
tions throughout Germany with a total financial vol-
ume of 2.6 million DM. 21 environmental advisory
projects were financed with a total of 1.7 million
DM. 

Scientific Publications
In 1999, the UBA published over 120 scientific publi-
cations (BERICHTE Series: Seven titles, TEXTE Series:
90 titles, publications outside of the UBA series: 25 ti-
tles). The development is shown in Figure 16.

A precise overview of the titles is available free of
charge from the Central Reply Service. (Address page
94).

Consumer-oriented Publications
In 1999, the UBA also produced new consumer-orient-
ed publications. The most popular brochures and
leaflets include topics like:
• “An environmentally conscious lifestyle”
• “Environmental data, Germany 1998” 
• “Your loss – energy thieves in your home”
• “Saving energy in the home”
• “Municipal heating expenses”
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Working Groups on Agriculture
Germany took over the management of the Working
Group on Agriculture at the HELCOM (Helsinki Com-
mission). UBA Division I 1.4 is the secretariat. The
working group should help to reduce the discharge of
nutrients from agricultural sources into the Baltic Sea.

The UBA is also participating in the Working Group
on Nutrients and Eutrophication (NEUT) of the PAR-
COM (Paris Commission). The aim is to reduce the
discharge of nutrients from agriculture into the North
Sea and the North East Atlantic.

The UBA Division I 1.4 (environment and agriculture,
food industry) represents Germany 

• In the “Task Force on Acidification of Rivers and
Lakes” of the UN Economic Commission for Eu-
rope (UN ECE) 

• In the working group of the Organisation for Eco-
nomic Cooperation and Development (OECD) for
Agricultural Environmental Indicators (Joint
Working Party of the Committee for Agri-Environ-
mental and the Environment Policy Committee)

• In several working groups of the European
Union. (I 1.4)

Report on the State of 
the Environment 2000
To make the Daten zur Umwelt (“Environmental Da-
ta 2000”, DzU 2000) report more streamlined and
uniform, for the first time the UBA developed a man-

ual based on the “International Guidelines on Envi-
ronmental Reporting” of the European Environment
Agency (EEA). It collates the necessary descriptive
and assessment characteristics for around 200 en-
vironmental topics and gives the relationships be-
tween adjacent topics for integrated environmental
considerations. The manual is included in the elec-
tronic version of the DzU 2000, as it contains further
information (legal and assessment principles, details
of additional literature, links between related topics),
which cannot be taken into consideration in the print-
ed version. 

(I 1.5)

Coordination of International 
Cooperation
National environmental state of the environment da-
ta are increasingly required for environmental re-
porting of international organisations. In 1999, the
UBA participated in working groups of the Statistical
Office of the European Union (EUROSTAT), the Or-
ganisation for Economic Cooperation and Develop-
ment (OECD) as well as in the environmental infor-
mation and observation network of the European En-
vironment Agency (EEA) for the harmonisation and
continued development of data principles. In addi-
tion, the UBA coordinated the German contribution
to two reports of the EEA: the report “Environment in
the European Union at the Turn of the Century “
(published in July 1999) and the first Environmental
Indicator Report of the Agency. (I 1.5)

Figure 16: Development of publications, 1981–1999
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Division I 2:

Legal, Economic and Social Science 
Aspects of Environmental Affairs, Energy

The Environmental Code
For the Environmental Code project, Prof Hans
D Jarass, University of Münster, examined questions
of the legislative competence of the Federal Govern-
ment. Against the background that the Federal Gov-
ernment has only powers of framework legislation for
matters concerning water management and nature
conservation, the possibilities of federal legislative
regulations were presented in detail. (I 2.1)

Industrial Installation
Approval law for industrial plants as a centrepiece of
environmental legislation was investigated in a re-
search project by Schitag Ernst & Young and a sup-
plementary research team. The empirical study
showed that the existing law has proven to be most-
ly worthwhile. Suggestions for improvements are
above all developed for process management. The
publication Erfahrungen mit umweltrechtlichen
Genehmigungsverfahren (“Experiences with environ-
mental legislation licensing procedures in three loca-
tions”) is currently being in preparation. (I 2.1)

Environmental Legislation 
Monitoring
One research project sounds out the possibilities of
transferring the environmental legislation monitoring
of plant to insurances. To do this, Prof Gerhard
Hohloch investigated the practice in Great Britain
and the USA. He finally assessed the transfer of such
monitoring models to Germany sceptically. The study
Übertragbarkeit von Inspektionstätigkeiten (“Trans-
ferability of Inspection Activities to Insurers”, TEXTE
99/82) is available from the Central Reply Service
(page 94). (I 2.1)

Perspectives for Environmental 
Rules
On 30th September 1999, the symposium “National
and International Perspectives for Environmental
Rules” was held at the Federal Environmental Agen-
cy. The occasion was the retirement of the long-serv-
ing Head of Department I: Environmental Planning

and Environmental Strategies, Prof Peter-Christoph
Storm. It dealt with questions of national, European
and international arrangements for environmental
rules using legislation. (I 2.1)

Material Flows Legislation
On 15th October 1999, an expert discussion on the re-
search project “Material Flows Legislation” was held
at the UBA with experts from science, administration
and industry, in which the results of the study by Prof
Edmund Brandt from Lüneburg were discussed. It
shows that in particular, the justification of the mate-
rials flow approach requires further attention. 

A further research project is closely associated with
this topic: “Life Cycle Assessments as Instruments of
Environmental Legislation”. The author, Prof Eckard
Rehbinder, Frankfurt, deals with both the definition
and methodology of eco-balances as well as with
their use and possible further instrumentalisation in
environmental legislation. (I 2.1)

Hazardous Substances
With respect to risk reduction for hazardous sub-
stances, a research project of Prof Gerd Winter, Uni-
versity of Bremen, investigates how the risks-costs
analysis prescribed by the EC Existing Chemicals Or-
dinance can be incorporated into the established
need for regulation in appropriate risk reduction
measures. 

The study “Weighing up Risks and Costs in Euro-
pean Chemicals Regulation” compares theory and
practice in the Anglo-American and European re-
gions gives concrete instructions for action. Thus,
whenever the prerequisites are given, a cost effec-
tiveness analysis (KWA) should be carried out. Only
in the case of remaining higher costs of the selected
variant – and only then – is the measure to be un-
dertaken with a weighing up of the ecological bene-
fit. The qualitative assessment process is also given
preference. The study (BERICHTE 99/7) is available
from the Central Reply Service. (See info box on
page 94) (I 2.1)

Self-Regulation
In recent years, cooperative forms of action have
gained importance as a supplement to statutory
rules and prohibitions. This is taken into account by
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the research project “Self-obligations and agree-
ments that replace legislation as instruments of en-
vironmental protection”. Dr Jürgen Knebel, Prof Lutz
Wicke and Dr Gerhard Michael, Institute for Environ-
mental Management, Berlin, produced the frame-
work conditions and the efficiency of self-regulation
for environmental protection from a legal and eco-
nomics point of view. The study offers detailed as-
sistance to determine in which situation and with
what arrangement self-regulatory agreements repre-
sent a promising way of protecting the environment.
The study (BERICHTE 99/5) is available from the
Central Reply Service. (I 2.1)

Competence Distribution in the EU
The research project “Analysis and Recommenda-
tions for Action to Realise the External Competences
of the European Community and the Member States
in the Environmental Sector” which was produced by
Prof Walter Frenz, University of Aachen, investigates
the competence distribution between the European
Union and the member states in negotiations for in-
ternational agreements. (I 2.1)

Environmental Offences
In 1998, around 47,900 environmentally relevant of-
fences were uncovered in Germany (1997: around
46,000; 1996: around 45,600 offences). This gives
an increase of 3.8 % compared to 1998.

These figures arise from assessments made by the
Bundeskriminalamt and the Federal Statistical Office
which produce a nationwide comparison of environ-
mentally relevant criminal statistics from data of the
State Offices of Criminal Investigations and the State
Statistical Offices.

Most offences have been committed in the area of
unpermitted handling of hazardous wastes with
75.3 % (31,172 cases), followed by water contamina-
tion with 15.2 % (6,289 cases). The third most fre-
quent offence is, as in the previous year, soil con-
tamination with 4.9 % (2,024 cases) (see figure 17,
page 100). 

Apart from infringements according to the 29th sec-
tion of the Penal Code (StGB), 66 cases of other en-
vironmentally relevant paragraphs were uncovered:
21 cases concerned the preparation of an explosion
or radiation offences (§ 310 StGB), 8 cases the re-

lease of ionising radiation (§ 311 StGB) as well as 37
cases of the risk of poisoning the general public and
negligent risk to the public (§ 314 StGB, § 320 StGB
old version).

In addition, in 1998 there were 5,589 offences
against secondary environmental laws – concerning
nature conservation, animal protection, hunting and
plant protection with an increase of 0.9 % (1997:
5,642 cases). Furthermore, 859 offences according
to the Chemicals Act were uncovered. The is an in-
crease of 72.5 % (1997: 498 cases).

In the whole Federal territory, the clearing-up rate is
56.7 %. Saxony Anhalt led the way with a clear-up
rate of 79.5 %, followed by Bavaria (75.0 %) and
Baden-Würtemberg (70.7 %). Berlin had the lowest
clearing-up rate with 15.8 %. (I 2.1)

Foreign Markets 
A new manual provides information about all the im-
portant aspects of the export of environmental goods
and services from Germany. There is an overview of
state-funded grants, an overview of the demand for
environmental protection goods and services to the
most important foreign markets and many practical
hints for developing markets abroad. ERM Lahmeyer
International: “Fördermaßnahmen zur Erschließung
von Auslandsmärkten” was published by Erich
Schmidt Verlag, Berlin, and is available from book-
shops (ISBN 3-503-04882-0) (I 2.2)

Eco-Tax
The study “Requirements for an Ecological Tax Re-
form” shows how the introduction and increase of
environmentally related taxes can be usefully em-
bedded in a strategy for modernising the German tax
and charge system. The study (BERICHTE 99/3)
has been published by the Erich Schmidt Verlag,
Berlin, and is available from bookshops (ISBN 3-503-
04863-4). A short version has been published by the
same publishers under the title “Ökologische Steuer-
reform”. (I 2.2)

Public Administration
The study “Environmental Controlling in the Pub-
lic Sector” shows that consequent environmental
management by public administrations relieves
the environment and at the same time can pro-
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vide savings in the order of billions of
Deutschmarks. It was submitted by Difu (the Ger-
man Institute of Urban Affairs) and by the
ÖKOTEC Institute for applied environmental re-
search. The study (TEXTE 99/8) is available from
the Central Reply Service (see info box page 94).

(I 2.2)

Environmental Audits I
The research project “Eco-Audits and Deregulation
in Domestic Laws at the Legislation and En-
forcement Level according to Regulations
1836/93/EEC” which was produced under the
management of Prof Eberhard Bohne and Prof
Hellmut Wagner, deals with possible simplifica-
tions in enforcement and in the environmental leg-
islation requirements for business locations which
participate in the EC environmental audit system.

(I 2.1)

Environmental Audits II
To determine the actual status and perspectives of
the European Eco Management and Audit Scheme,
in short EMAS, the UBA carried out a survey of all
German business locations registered by the end of
1998. The results confirm the ecological and eco-
nomic benefit of EMAS, however, they also point out
deficits, for example a low PR effectiveness. The

brochure “EG-Umweltaudit in Deutschland” is avail-
able free of charge from the Central Reply Service
(page 94). (I 2.2)

New Logo
The European Commission has decided to introduce
a new logo as part of the pending amendments to
the EC Environmental Audit Ordinance, to improve
the advertising benefit for the participating compa-
nies and organisations. The logo, developed by the
Agenta Advertising Agency, Münster, was chosen as
part of a European selection process (Figure 18).
“EMAS” stands for the official name of the environ-
mental audit system (Eco Management and Audit
Scheme). (I 2.2)

Attitudes towards the Environment
The decline of the ranking of environmental protec-
tion in the eye of the public is the subject of intensive
discussions in social-science environmental research.
A more in-depth analysis on attitudes to the environ-
ment and environmental behaviour in Germany
shows, however, that no general loss of significance
of environmental awareness and environmental be-
haviour can be deduced from this in the everyday life
of the population. Peter Preisendörfer: “Umweltein-
stellungen und Umweltverhalten in Deutschland. Em-
pirische Befunde und Analysen auf der Grundlage

Figure 17: Environmental offences in Germany, 1999
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der Bevölkerungsumfragen Umweltbewusstsein in
Deutschland 1991–1998” has been published by
Leske + Budrich, Opladen and is available from book-
shops (ISBN 3-8100-2479-1). (I 2.2)

Making Sustainable Development
Popular 
The concept of “sustainable development” must
be made known to a broader section of the pub-
lic. To this end, a specialist discussion “Strategies
for the Popularisation of the Model of Sustainable
Development from a Social Sciences Perspective”
was held from 18th to 20th March 1999 at the Fed-
eral Environmental Agency. The two-volume docu-
ment has recently been published by the UNESCO
Contact Office for Environmental Education.

(I 2.2)

Local Agenda 21
A guide has been produced for the promotion of the
Local Agenda 21 Process in Germany. The brochure,
“Lokale Agenda 21 – Literatur, Ansprechpartner, In-
ternetadressen” is available free of charge from the
Central Reply Service. (I 2.3)

Financial Equalisation
Based on an analysis of the spatial translocation of
environmental impacts between local territorial bod-
ies, one study discusses possibilities for dismantling
these so-called external effects. It suggests problem-
specific supplements in the form of assigned pur-
poses, so as not to overload the mechanism of the
municipal financial equalisation. “Einbau ökologisch-
er Komponenten in den kommunalen Finanzaus-
gleich”, Financial Science Research Institute for Pub-
lic Finance at the University of Cologne, will be pub-
lished as part of the BERICHTE series by the Erich
Schmidt Verlag, Berlin, and will be available in book-
shops. (I 2.2)

Spanish Glossary
Based on the publication “Glossary of Spatial Envi-
ronmental Planning”, which is already available in
German, English and Hungarian, a translation into
Spanish is also now available. “Glosario de la Plani-
ficación Medioambiental del Territorio” is available
free of charge from the Central Reply Service.

(I 2.3) 

Spatial Environmental Planning
The abridged versions of the research reports on
spatial environmental planning published in German
as TEXTE 55/97, have also been published in up-
dated versions in English. They can also be obtained
via the internet (http://www.umweltdaten.de/
rup/veroeffentlich). “Environment and Spatial Plan-
ning” (TEXTE 99/90) is available free of charge from
the Central Reply Service (page 94). (I 2.3)

Environment and Justice: 
3rd Dessau Discussions
“Environment and Justice – What does Sustainabili-
ty mean for International Economic Order?” The 3rd

Dessau Discussions were held on 10th September
1999 in the Bauhaus in Dessau under this motto.
The podium discussion was held under the leader-
ship of Prof Andreas Troge, President of the Federal
Environmental Agency, and the participants were: Dr
Katrin Grüber, Vice President of the Parliament of
North Rhine Westphalia, Ralf-Dieter Brunowsky,
Chief Editor of the magazine “Capital”, Holger Platz,
Mayor of Dessau, Sabine Schlüter, Managing Direc-
tor of the “Arbeit und Umwelt” foundation of the
Trade Union Mining, Chemistry, and Energy, and
Prof Scherhorn, Director of the working group “New

Figure 18: New EMAS Logo
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Models for Prosperity”, Wuppertal Institute for Cli-
mate, Environment and Energy. 

Motivation-promoting measures, measures for envi-
ronmental education, increased transparency and
improved participation can be crucial starting points
for making a contribution to sustainable develop-
ment – at an international level as well. However, in-
stitutional changes which deal with the structure of
international organisations and the legal and eco-
nomic framework conditions under which the inter-
national economic relationships take place, are also
indispensable. The internalisation of external costs is
of central importance here, especially as this may re-
sult in a contribution to environmental protection as
well as achieving more justice. (I 2.5)

The Efficiency of Power Stations
An improvement in the efficiency of power plants
leads to fuel savings and thus to reduced waste gas
emissions – from classic air pollutants such as dust,
sulphur dioxide, and nitrogen oxide, through to cli-
mate-influencing emissions, in particular carbon
dioxide.

Questions of the definition and determination of the
efficiency have significant relevance for environ-
mental protection. Therefore, the Federal Environ-
mental Agency (UBA) worked on the Guidelines of
the Verein Deutscher Ingenieure (Association of
German Engineers – VDI) “Determining the effi-
ciency of conventional power plants”. The UBA con-
tributed the work on stipulating efficiency require-
ments for the limited exemption of gas power plants
from the mineral oil tax. This exemption of gas pow-
er plants from the eco tax does not give them pref-
erential treatment, but only temporarily puts them
on an equal footing with natural gas and coal.

(I 2.5)

Energy Parameters for Plants
For many industrial plants, energy consumption is
the decisive factor for the emissions that affect the
climate. The different operating methods and dura-
bility of plants make it difficult to assess the annu-
al energy consumption of plants and makes it seem
advisable to relate energy consumption to a pa-
rameter which is connected with the plant output
and which enables a comparison with other plants.
Such reference parameters can be the annual pro-

duction quantity, the gross added value achieved,
technical performance parameters and many oth-
ers. 

In a research project, the Federal Environmental
Agency had energy parameters collated for 15
branches. These include the branches of industry for
the manufacture of sugar, beer, paper and pulp,
glass, fine ceramics, clay tiles, cement, non-ferrous
metals, foundry products and iron and steel prod-
ucts. (I 2.6)

Methane Emissions in 
Hard Coal Mining
Methane is the second most important climatic gas
after carbon dioxide. Hard coal mining is an impor-
tant source of methane emissions. 69 % of the
methane produced in German hard coal mining is
emitted into the atmosphere. In addition, 110 kilo-
tonnes of methane are emitted from disused
mines.

A leading study on the “Reduction of Climate Rele-
vant Methane Emissions in Hard Coal Mining”,
sponsored by the Federal Environmental Agency
and carried out by the Institute for Environmental
Technology and Analytics (IUTA), undertook a tech-
nical, economic and ecological assessment of the
measures for increasing the controlled collection
and more extensive utilisation of methane emissions
from hard coal mining. The study showed that apart
from the intensification of pit gas removal by suction
and its energetic utilisation, a range of additional
measures could provide a significant contribution to
the reduction of the methane emissions, for exam-
ple:

• Self-regulation of the German hard coal mining
industry;

• Simplification of the approvals procedures;
• The creation of marketing instruments;
• Taxation and financial incentives.

(I 2.5, III 2.2)

Municipal Heating Performance 
Tables as an Instrument for 
achieving CO2 Reductions 
Heating performance tables serve to collect and
present heating energy and heating costs data of
centrally heated multiple family housing. They in-
crease transparency with respect to heating costs
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in buildings and enable identification of potential
energy savings. Heating performance tables can
therefore be used as an advisory instrument both
for tenants as well as for lessors. For ecological and
economic reasons, heating performance tables
should primarily instigate as many rehabilitation
measures as possible by “high-level consumers”,
which are the 10 percent of buildings with the high-
est consumption.

Within the scope of a project sponsored by the Fede-
ral Ministry for the Environment and the Federal En-
vironmental Agency, heating performance tables
were produced for seven towns. Important results of
the project are:

• on average, the heating energy consumption lies
around 100 % higher than today’s possible stan-
dard, 

• it is even 200 % higher for the high-level con-
sumers, 

• a nationwide energetic rehabilitation of the
high-level consumer group would be accompa-
nied by a reduction in the carbon dioxide emis-
sions from centrally heated multiple family
housing of 10 %.

(I 2.6)

National Data for Energy 
Consumption and CO2 Emissions
To assist the international climate negotiations, the
Federal Environmental Agency had energy-related
analyses and meaningful indicators for energy effi-
ciency for the Annex I-States (OECD and Eastern Eu-
ropean countries) produced in a research project.
The data collated and the comparative indicators de-
veloped are helpful for deducing baselines for de-
signing the Clean Development Mechanism (CDM)
and Joint Implementation (JI) as well as for the trade
with emissions certificates. (I 2.5)

Cooperation in Climate Technology
The Federal Environmental Agency (UBA) actively
participates in the Climate Technology Initiative
(CTI) of the Organisation for Economic Cooperation
and Development (OECD). The CTI activities pri-
marily aim for a transfer of technologies from the
industrialised to the developing countries and the
Central and Eastern European countries. This pro-
vides the opportunity of implementing the require-
ments of the international climate negotiations in

international cooperation. On the other hand, prac-
tical technological successes should have a positive
effect on progress in the climate negotiations. With-
in the scope of the CTI work, the UBA heads the
working group on capacity building. The focus of
this work is to develop capacities and networks for
an international cooperation – above all in increas-
ing energy efficiency. Up-to-date information as well
as material on climate technology can be found on
the CTI website (http://www.climatetech.net/).

(I 2.5)

CTI “Best Practices Seminar” 
in Ostritz
The CTI “Capacity Building” working group held a
seminar on the topic of “Best Practices in Climate
Technology and Energy Efficiency in Central and
Eastern Europe”, from 6th to 10th December 1999 in
the International Meeting Centre Marienthal in Os-
tritz. 66 representatives from 22 countries took part
– from Kazakhstan to Belarus, from the USA to
Japan. The focus of the seminar were the use of the
internet as a database for climatic protection tech-
nologies, improving efficiency in energy production
and in energy transport, in the area of buildings and
in the consumer sector, in the industry and crafts
sector, financial strategies for energy efficiency mea-
sures as well as future tasks and challenges for the
energy efficiency networks. As a result of the semi-
nar, eleven delegations volunteered to carry out fur-
ther workshops in their own country on individual
problems of energy efficiency. The results of the
seminar will be available as a UBA publication and in
the internet. (I 2.5)

Energy and the Environment in the
EU Associated Countries
The countries Estonia, Poland, the Czech Republic,
Hungary, and Slovenia are preparing for entry to the
European Union. The research project “Instruments
and Options for Environmental Policy in the EU As-
sociated States” investigates measures instigated by
these countries. An analysis of the energy sector and
its structural changes as well as the resulting CO

2 
re-

ductions was carried out for each country. Legal
loopholes with respect to the EU requirements were
determined and possible measures were identified.
Within the scope of the project, the existing network
structures were used for energy efficiency centres
and developed. (I 2.5)
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Division I 3: 

Transport, Noise

Traffic Information and 
Control Systems
Prognos AG investigated the “Environmental Effects
of Traffic Information and Control Systems in Road
Traffic” on behalf of the UBA. The result: Telematic
systems only provide a noticeable contribution to the
reduction of exhaust emissions if they lead to a re-
duction in vehicle mileage. In systems which only
aim to achieve better flowing road traffic, the positive
and negative environmental effects mainly cancel
themselves out. (I 3.1)

Baltic Sea Transport
The UBA has had the framework conditions and de-
cision-making procedures for investments by the in-
ternational financial institutions and national govern-
ments in the Baltic Sea region analysed and sugges-
tions for a process for sustainability in the transport
sector developed. The second phase of the project
aims to achieve international law validity of the sug-
gested guidelines as the HELCOM Recommendation
(Helsinki Commission, see page 97). The report
“Transport Sector Investment Decision Making in the
Baltic Sea Region” is available free of charge from
section I 3.1. (I 3.1)

Site-Related Traffic
The ifeu – Institute for Energy and Environmental Re-
search, Heidelberg, working on behalf of the UBA, in-
vestigated the topic “Recording of the site-related
traffic within the context of a company eco-audit and
approaches for environmentally sound logistic and
traffic avoidance in the environmental management
system”. The guide is available free of charge from
section I 3.1. (I 3.1)

Fuels
The EC Fuel Directive (98/70/EC) stipulates a great-
ly reduced benzene content in petrol from the year
2000. From 2005, the levels of sulphur (maximum
50 parts per million, ppm) in petrol and diesel and
aromatics (max. 35 % by volume) in petrol have to be
significantly reduced. The international automobile
industry even requires a sulphur content of less than

10 ppm in petrol and diesel fuel as a prerequisite for
the introduction of reduction technologies for nitro-
gen oxides (NO

x
) for diesel-driven vehicles and for

lean burn petrol engines, so the limiting emissions
values of Euro IV and Euro V can be complied with.
(see Chapter 9).

In Germany, “low sulphur” petrol and diesel fuels with
less than 50 ppm sulphur will be indirectly subsidised
fiscally from 1st November 2001, taxing fuels with a
higher sulphur content by another 3 Pfennigs per
litre. From 1st January 2003, the tax benefit will apply
to “sulphur-free” petrol and diesel fuel with less than
10 ppm. Germany notified the EU Commission of
these plans in autumn 1999 and at the same time
suggested the compulsory introduction of “sulphur-
free” fuels in the EU from 2007. (I 3.2)

Non-Road Mobile Machinery 
The Directive 97/68/EC for Non-Road Mobile Ma-
chinery is to be extended to include small petrol mo-
tors and a third limit value stage for diesel engines is
introduced. To further develop the Directive
75/159/EEC (agricultural and forestry tractors), a
Joint Position of the EU Environment Ministers was
passed on 22nd November 1999. It is to be expected
that the Parliament will approve this directive in the
year 2000. Overall, these drafts are oriented to the
Directive 97/68/EC and the US American regula-
tions to achieve worldwide harmonisation. (I 3.2)

The Life Cycle of Cars
The Institute for Plastics and Plastics Testing (IKP) of
the University of Stuttgart completed the research
project “The Emissions Balance of Cars over the
Whole Life Cycle” on behalf of the UBA. In particular,
it can be used to value emissions reducing measures
in operations – for example lightweight construction
for reducing carbon dioxide (CO

2
) emissions – com-

pared to possible additional emissions in production
and disposal. (I 3.2)

Diesel Locomotives
Together with Deutsche Bahn AG, the UBA held a
workshop in the autumn 1999 on “Pollutant Emis-
sions of Large Rail Engines”. The lecturers discussed
the existing structure of the stock of diesel locomo-
tives in Europe, potential pollutant reductions and
the future of exhaust gas legislation. Common
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ground and differences in comparison with heavy du-
ty vehicle technology as well as starting points for air
pollutant reduction technologies became clear. As a
result, the UBA will make suggestions for limit val-
ues. (I 3.2)

In-Use Compliance Testing 
of Petrol-Driven Cars
Almost a third of 25 car models with a petrol engine
tested (94 vehicles) no longer comply with the origi-
nal exhaust gas values. This was the result of a UBA
research project. The reasons were inter alia, design
defects and incorrect maintenance instructions
which may lead to damage to the exhaust gas re-
duction system. The owners of the vehicle models
concerned were requested by the manufacturers to
return their vehicles to the workshops for repair of
the defects free of charge. In the future, implemen-
tation of the EC Exhaust Gas Directive (98/69/EC)
at a European level with respect to the foreseen in-
use compliance testing needs clarifying in detail.

(I 3.2)

MTBE Warning Lifted
The addition of MTBE (methyl tertiary butyl ether) is in-
tended to reduce benzene and aromatics in petrol. At
the end of March 1999, the suspicion of a carcino-
genic effect and the verification of MTBE in ground-
water, primarily from leaks in pipelines and petrol sta-
tions, led to MTBE being banned in California from the
end of 2002. In Germany, significantly lower quantities
and concentrations of MTBE are used. Due to the high
safety standards in Germany, leakages in pipelines
and at petrol stations are significantly lower than in
California. There is therefore no acute environmental
risk from the use of MTBE in fuels. (I 3.2)

Emissions from Ocean Shipping
The share of sulphur dioxide (SO

2
) from shipping

emissions has rarely been taken into account in pre-
vious considerations of emissions sources. Along
highly trafficked international water routes, it reaches
a level which impairs the quality of air on coasts and
in port regions: In the northern Atlantic and Pacific, it
is over 60 % in July. In the remainder of the Northern
oceans, ships are responsible for over 30 % of the
SO

2 
emissions forecast. In the city area of Hamburg,

80 % of the SO
2 
emissions or around 2,300 tonnes

per year stem from ocean shipping. (I 3.2)

Emissions Balance for the North
Sea and Baltic Sea
In the research project MARION, the Port Authority in
Bremen produced the first ever emissions balance for
shipping in the German marine territory of the North
Sea and Baltic Sea. In 1997, around 97,000 ships
were registered in the ports with a dwell time of
902,000 hours, and in the balance region a mileage
of almost 13 million sea miles. 716 kilotonnes (kt) of
fuel consumption led to around 13 kt of oil-bearing
residues, 44 kt sulphur dioxide (SO

2
), 48 kt nitrogen

oxides (NO
X
) and 2,300 kt carbon dioxide (CO

2
). In

addition, 3.8 tonnes of zinc as well as 1.3 tonnes trib-
utyl tin (TBT) were emitted. Furthermore, 310,448 m3

of dirty water (toilet outlets) and 513.302 m3 lightly
soiled water (from kitchens and washbasins) were
produced. The total quantity of waste was calculated
at around 11 kt. (I 3.2)

Immissions Assessment for Noise
The working group of the EU Commission on “Im-
missions Assessment Parameters” in which the UBA
took part, produced a position paper in which inter
alia, the following suggestions are made:

For the determination of the immissions:
• Use of the average equivalent continuous sound

level L
Aeq

• Determination of the L
Aeq

for 12 hours during
the daytime, 4 hours in the evening, 8 hours at
night

• Determination of the immissions for each type of
noise source (flight, road, rail, industry) sepa-
rately.

For reporting to the European Commission:
• Use of the L

EU 
(European indicator for environ-

mental noise), determined from the approxi-
mation levels of the various daytime periods
while taking into consideration supplements of
5 dB for the effect in the evening and 10 dB at
night

• Additional use of the L
EUN 

(European indicator for
environmental noise at night), of the approxima-
tion level during night time

• Calculation of the noise immissions at a height
of 4 m above ground without reflections in front
of the facade exposed the most.

Particular specific characteristics of noise sources,
for example tonal and pulse components, the occur-
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rence of lower frequencies, are basically added to the
sources as characteristics (are not supplements to
the approximation level). 

The suggested parameters fit relatively easily in
the system used in legal regulations in Germany
(see Chapter 8); at present, there are only funda-
mental differences still for aircraft noise. It needs
to be examined how far the suggestions can be
followed in Germany even in individual cases. The
English version of the position paper is available
under http://www.xs4all.nl/~rigolett/ENGELS.

(I 3.4)

Noise Emissions of Machines and
Equipment Operated Outdoors
The EC Directive for Noise Emission in Machines
and Equipment Operated in the Open Air contains
requirements for labelling around 60 types of ma-
chines and equipment and limiting values for around
20. 

After the EU Parliament agreed to the Directive in
1998 – based on German suggestions – the Council
of the European Union assumed a “Joint Position”
on it on 24th January 2000. It is to be expected that
the Directive will be passed in the year 2000. It must
then be implemented in German law within a year.

(I 3.4)

Noise Emissions from Tramways
In the 1990’s, there were numerous develop-
ments with a variety of effects on tramways both
in vehicle technology (for example the introduc-
tion of the low-platform rail), as well as in the
tracks (new types of structures such as elastic
rail seats) as well as in the maintenance of both
systems. A measurement of noise emissions car-
ried out by the Federal Environmental Agency
showed that:

• On average, low-platform tramway cars are
2 dB(A) quieter than conventional ones, which
means almost only half as loud.

• The noise emissions of well maintained
wheel/track systems are around 3 dB(A) lower
than the average condition.

• The fixed (covered) track is around 2 dB(A) loud-
er than given in the Guidelines of the Deutsche
Bahn for Calculation of the noise immissions of
rail routes (“Schall 03”).

• No lower noise emissions were able to be veri-
fied for timber sleeper tracks compared to con-
crete sleeper tracks.

The UBA will insist that these results are taken into
consideration in the revision of the “Schall 03”
guidelines. (I 3.4)
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Division II 1:

Ecology 

Biological Diversity
Both the protection and sustainable use of biodi-
versity, as agreed upon in the UN Convention on Bi-
ological Diversity (http://www.biodiv.org), pene-
trate all areas of environmental protection. German
legislation has not only included individual compo-
nents of biodiversity since the agreement was
passed in 1992, they have been protected as the
final point of substance assessment for longer.
Apart from nature protection, the service potential
of biodiversity has also been identified, for example
in the role of microorganisms in soils for maintain-
ing soil fertility.

The work of the Federal Environmental Agency (UBA)
is focussed on systematically identifying the require-
ments for the explicit consideration of the diversity of
the biota. The main topic will be the sustainable use
of the biological diversity – or put in another way: the
resources and service potential to maintain natural
processes and functions.

Additional information can be found on the Internet
(http://www.umweltbundesamt.de, “Facts and Fig-
ures”). The UBA cooperates in the Clearing House
Mechanism (http://www.biodiv-chm.de) for the ex-
change of information about national contributions.

(II 1.1)

Ten Years of International 
Critical Loads Mapping
The UN-ECE programme for mapping critical loads
and where they are exceeded has been underway
since 1989 and is chaired by Germany with a com-
mon methodology (http://umweltbundesamt.de/

mapping). 24 European countries are participating in
the project. 

The successful conclusion of the protocol negotia-
tions led to confirmation of the mandate and of the
future work schedule for the mapping programme.
(http://www.oekodata.com/IPmapping). 

Further information about the programme structure
and other international activities in which the UBA is
involved are available on the internet (http://www.
umweltdaten.de/uid.html). These include up-to-date
acidification and eutrophication data for forest soils,
data about ozone pollution as well as corrosion data
for materials such as zinc, steel and copper.

(II 1.2)

Critical Loads for Heavy Metals
In October 1999, a workshop of the UN Economic
Commission for Europe (UN-ECE) was held in Schw-
erin within the framework of the UN-ECE Convention
on Long Range Transboundary Air Pollution (LRTAP,
see Chapter 13) on the topic “Effects-Based Ap-
proaches for Heavy Metals”. It formulated the scien-
tific basis for effects-based reduction measures for
future regulations. The documentation “Workshop
on Effects-Based Approaches for Heavy Metals Pro-
ceedings” (TEXTE 99/87) is available from the Cen-
tral Reply Service. (II 1.2)

Department II: 
Environment and Health: 
Water, Soil and Air Hygiene, Ecology

Department II: 
Environment and Health: 
Water, Soil and Air Hygiene, Ecology

Detailed reports and background information
is available on many of the topics, some of
which in English as well. All orders from out-
side Germany may be directed to the Central
Reply Service of the UBA, Bismarckplatz 1,
14193 Berlin, Germany. Fax ++49-30/89 03-
2912. A list of all UBA publications is also
available from here, free of charge.
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Alien Organisms
The introduction of alien plant species has far reach-
ing ecological consequences. It represents a poten-
tial threat to the diversity of the native community of
flora and fauna. In Germany, the spread of alien
species into the wild requires a permit in accordance
with the Federal Nature Conservation Act
(BNatSchG). In a research project, the Institute for
Ecology of the Technical University (TU) of Berlin
summarises the ecological effects of alien plants on
other plants and animals and analyses and assess-
es them. Based on this, a guideline for the applica-
tion of § 20 d BNatSchG (Provisions for approvals for
the release of alien species) is to be developed.

(II 1.3)

Dioxins and Furans: 
Protection of Livestock
Polychlorinated dibenzodioxins (PCDD) and poly-
chlorinated dibenzofurans (PCDF) as well as
coplanar polychlorinated biphenyls (PCB) (PCBs,
which can take up a dioxin-like structure) was also
intensively discussed in 1999. This not only
applies for dioxin contaminations uncovered in
food and feedstuffs, but also to the reassessment
of these substances by the World Health Organi-
sation (WHO). In this context, a precautionary
value of well under 1 pikogram (pg) International
Toxicity Equivalents per kg body weight and day 
(I-TEQ/kg bw/d) are to be aimed for. The com-
mission of the Association of German Engineers
(VDI) on protecting clean air will produce a guide-
line on dioxins and furans for the protection of live-
stock at the instigation of the Federal Environmen-
tal Agency. (II 1.3)

Dioxins and Furans: 
Protection of Soils
To deduce limiting and guideline values for the con-
centration of PCDD and PCDF in soils, precise
knowledge of the background loading is required
which reflects the general existing anthropogenic
(caused by humans) loading of soils. To determine
both the current loading situation and long-term
changes in the soil quality, the UBA carried out in-
vestigations on chloro-organic substances in soils in
26 locations of the UBA air-measuring network. The
sampling took place in 1989/90 in the former West-
ern Federal States and in 1996/97 in the New Fed-
eral States (former East Germany/GDR). 

The PCDD and PCDF contents of soil samples from
rural regions of the New Federal States with different
types of usage do not significantly differ from those
from the former Western States. The maximum val-
ues for fields used for agriculture within the measur-
ing network lie below the target value recommended
by the Federal Government/States working group on
dioxins of 5 pikogramm (pg) International toxicity
equivalents per gram dry mass (I-TEQ/g m

T
.).

(II 1.6, II 1.4)

Effects on the Hormonal System
In many substances which disrupt the hormonal sys-
tem a reliable degree of scientific certainty has been
reached making it possible and necessary to reduce
the risk to the environment by government action. 

Although the risk of oestrogen effective alkylphenols
is significant and well characterised by the assessing
authorities of the European Union (EU), risk-reducing
measures will not be introduced by the EU for some
time to come. 

A similar situation applies to the flame retardant poly-
brominated diphenylether (PBDE) which is found in
alarmingly increasing concentrations in breast milk in
Europe and whose concentration in the blood is also
increasing in Germany (see Chapter 1). Similar to
polychlorinated biphenyls (PCBs), these substances
are suspected of disrupting the mental development
of children by blocking the hormonal system of the
thyroid glands. Since 1989, the UBA has demanded a
ban on the manufacture and use of these substances.

Organic tin compounds, such as, for example, TBT
(see Chapter 15) can be found in many areas of the
environment and products, although they can per-
manently disrupt the sexual hormone system – at
least in animals.

In 1999, a main aim of the UBA in this area was to
provide the political decision makers and population
with scientific information to achieve the fastest pos-
sible reduction in the loading of the environment.

(II 1.3)

Environmental Survey for 
Children and Young Persons
Children and young persons are a risk group for en-
vironmental impacts and resulting damage to health.
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The action programme “Environment and Health”
(see Chapter 7) pays special attention to the rela-
tionship between environmental impacts and chil-
dren’s health. The representative data available in
Germany to date is limited to the 6 to 14 years age
range and stems from 1990/92. To continue the da-
ta inventory, to record the effects on small children
for the first time as well as to record health-relevant
parameters in children and young persons, in 1999
the preliminary work was commenced for a pilot
study for a national health and environment survey
for children and young persons together with the
Robert Koch Institute (RKI). (II 1.4)

Human Biomonitoring
Human biomonitoring (HBM, see Chapter 1) plays an
essential role in the assessment of internal contami-
nation of the population as well as of groups and in-
dividual persons. To assess whether and by how
much contaminants found in the blood and urine lie
within the range of background loading or have in-
creased for certain persons and thus may require ac-
tion to minimise contaminants and prevent damage
to health, the Commission for Reference Values and
Human Biomonitoring deduces values. In 1999, ref-
erence values were stipulated for a series of
organochloro compounds (PCB-138, -153, -180 and
their total as well as for (b-HCH, HCB) in full blood,
blood plasma and breast milk as well as for total DDT
in breast milk. Furthermore, in 1999 the reference
values for pentachlorophenol (PCP) in serum and in
urine were updated and reference and HBM-values
for mercury deduced. The detailed justifications for
the values stipulated and deduced were published in
1999 in the Bundesgesundheitsblatt (issues 9/98,
5/99, 6/99, 7/99), available from the Springer Aus-
lieferungsgesellschaft, 69041 Heidelberg, Telephone
++49-6221/3 45-247. (II 1.4)

Medicines in the Environment
Following proper use of medicines, they can get
into surface water via wastewater and the sewage
treatment works when excreted by humans. Con-
tamination of drinking water is therefore possible
where surface water or groundwater affected by
surface water is used for drinking water extrac-
tion. 

Directly harmful effects on humans of the effect sub-
stances found in the environment are not currently

known. The concentrations in drinking water lie be-
low the human therapeutically justified effect thresh-
old. Therefore, the environmental hygiene aspect is
at the forefront, i.e. the question of the effects of the
substances found in the environment. The experi-
ments currently underway concern precautionary
measures. 

Cough mixtures, cold remedies and painkillers can
already be verified in surface water and in part in
groundwater that is used for drinking water extrac-
tion too. To extend the acquisition of data nationally,
all data concerning medicines and their metabolites
found in environmental media, the substantial entry
paths and drinking water are currently being collated
from the Länder. (II 1.5)

Airborne Organic Substances as
Groundwater Contaminants
Compared with other contaminant sources for
groundwater (such as contaminated sites, agricul-
ture), organic substances brought in via air – relat-
ed to the quantities concerned – play a very minor
role. Because their entry takes place over a
widespread area, drinking water catchment areas
cannot be protected against airborne contami-
nants.

Therefore, the UBA has assessed organic con-
stituents of air with respect to their potential to reach
the unsaturated soil zone of groundwater via deposi-
tion and passage.

The concentrations of the organic substances car-
ried in this way are low – considered in absolute
terms – and mostly lie below known toxicological ef-
fect thresholds. Nevertheless, they make a contribu-
tion to the many substances brought in by humans,
which – each considered on its own – appear toxi-
cologically insignificant, however, whose total and
combined effects on man and the environment are
virtually unknown. (II 1.6)

The Transferred Effect 
of Contaminants
The estimate of the transferred effect of contami-
nants is made using the potential of the leachate
concentrations occurring in the underground. To this
end, the UBA has continued to develop an assess-
ment concept that already exists in outline. The
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Agency has undertaken laboratory studies and used
the data available in literature for evaluation. The
concentrations of heavy metals and organic contam-
inants (PAH, LAS) determined from the soil satura-
tion extracts agreed well with the values estimated by
the concept with an acceptable variance for such
methods. 

Further improvements to this forecasting method re-
sulted from the examination of the estimated seep-
age water concentrations from field lysimeter investi-
gations and investigations of the groundwater close
to the surface in shallow wells in the terrain. 

(II 1.7)

Division II 2: 

Environmental Hygiene

Arsenic, Cadmium, and Nickel
Based on the adopted EC Air Quality Framework Di-
rective (96/62/EC), regulations including limit val-
ues concerning individual pollutants are being de-
fined (see Chapter 13). As already carried out in the
case of particulate matter, the UBA Department II 2
is responsible for the risk assessment chapter of the
position paper for arsenic, cadmium, and nickel. For
these elements, limit values in the air are to be de-
veloped. For cadmium, deposition limits are also un-
der discussion. The position paper is due by the end
of 2000. (II 2.1)

WHO Centre for Air Quality
The World Health Organization (WHO) Collaborating
Centre for Air Quality Management and Air Pollution
Control at the UBA works in the field of  ambient and
indoor air hygiene in the European Region. Based on
the recommendations given in the WHO strategy for
the European Region “Health 21 – Health for All in
the 21st Century” of September 1998, the Centre’s
tasks are substantially influenced by the outcome of
the 3rd Interministerial Conference on Environment
and Health held in London in June 1999. The 1999
work of the Centre focussed on the following sub-
jects:

• Quality assurance and quality control in air qual-
ity management (e.g. by round-robin tests and
questionnaire surveys);

• Participation in working groups and contribu-
tions to the discussion on health effects of air
pollution and to political strategies in the field of
indoor air;

• Intensifying the cooperation with Central and
Eastern European countries.

For more information on the work and publications
by the WHO Centre, please visit our web site
(www.umweltbundesamt.de/index-e.htm).

(WHO-CC/Air)

Test Values for Soil
Protection
In § 8 (1) of the Federal Soil Protection Act (BBod-
SchG) the Federal Government is authorised to define
limit values for the protection of soil, for assessing
possible harmful changes to soil or for the introduc-
tion of measures. To this end, the UBA has developed
a method for the derivation of values and used this
method to derive values for 13 substances. These val-
ues were incorporated in the Federal Soil Protection
and Contaminated Site Ordinance (BBodSchV) of 18th

June 1999. The derivation method was published in
the Bundesgesetzblatt, No. 161a dated 28th August
1999 by the BMU and prescribed according to § 4
(5) BBodSchV for the evaluation of other substances.

The human toxicological and substance-specific ba-
sis of the values are published as a manual. This col-
lection of the substance evaluations will be continu-
ously extended: “Gefährdungsabschätzung von
Umweltschadstoffen. …” is published by the Erich
Schmidt Verlag, Berlin, and is available from book-
shops (ISBN 3-503-050830-3).

The rationale for the test values based on the basic
toxicological data for the direct path of soil-to-man as
also published. The ring binder also contains pro-
posed test values for substances which are not
named in the ordinance, and takes into considera-
tion the volatility of the substances. “Berechnung
von Prüfwerten …” has also been published by the
Erich Schmidt Verlag, Berlin (ISBN 3-503-05825-7).

(II 2.1, II 5.1)

Wood Preservatives in Homes
In the GDR, DDT and lindane were used as biocide
agents in the wood preservative “Hylotox 59” which
was applied to protect indoor wood and rafters until
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1988. In the framework of a UBA research project,
the contamination of indoor air and sedimented
house dust in flats and attics was studied. Some of
the treated attics showed high biocide contamina-
tions. However, in general only low concentrations
were found. If attics are to be upgraded to appart-
ments, precautionary measures are to be taken. The
study “Aktuelle DDT- und Lindankonzentrationen in
Wohnräumen nach intensivem Holzschutzmittelein-
satz auf Dachböden in der Vergangenheit” (“Current
concentrations of DDT and lindane in homes after in-
tense use of wood preservatives in attics in the
past”) (TEXTE 99/70) is available from the Central
Reply Service (see info box on page 107).

(II 2.2, II 2.3)

Parquet Flooring and Tar-based 
Adhesives
Two expert meetings in 1998 resulted in recommen-
dations on risk assessment and measures to be tak-
en with respect to contaminations by polycyclic aro-
matic hydrocarbons (PAH) in homes with parquet
flooring fixed with tar-based adhesives. These rec-
ommendations, combined with additional new infor-
mation on the occurrence of PAH in such homes, are
compiled in the booklet “Vorkommen von polyzykli-
schen aromatischen Kohlenwasserstoffen (PAK) in
Wohnungen mit Parkettböden” (“Occurrence of poly-
cyclic aromatic hydrocarbons (PAH) in homes with
parquet flooring”) (WABOLU-HEFT 99/2), available
from the Central Reply Service (see info box on page
107).

The health risk assessment by a UBA commission in
1999 is part of the recommendations given by the
building authorities of the Länder (ARGEBAU) for the
procedures to be taken in such homes. These rec-
ommendations are scheduled for publication in
2000. (II 2.2, II 2.3)

Asthma and Allergies in Children
Chaired by the University of Münster, a research pro-
ject on “Trends and determinants of asthma and al-
lergic diseases of children in Germany” (in the frame-
work of the ISAAC study) was carried out from 1995
to 1999. The UBA participated in five joint studies.
The concentrations of various air pollutants were de-
termined in homes in Dresden and Munich in order
to study associations or relationships between air
pollutants such as particles, nitrogen dioxide, alde-

hydes and (other) volatile organic compounds on the
one hand and asthma and allergic diseases in chil-
dren and young persons on the other hand.

The studies demonstrate that the concentrations of
some (groups of) substances, e.g. terpenes and
alkanes, are higher in the homes of children with
asthma and allergies compared to the homes of oth-
er children. The available data do not yet confirm a
causal relationship to the diseases under study. In
comparison to Munich, in Dresden there was a
trend to higher indoor concentrations of  formalde-
hyde. This finding supports the results of former
comparisons between the old and new Länder.

(II 2.3, II 6.3)

Use of Passive Samplers
There is an increasing trend to use passive samplers
in the assessment of ambient and indoor air quality.
This kind of device combines the advantages of sim-
ple handling, low costs, and reliability of results. They
are mainly used in assessing ambient concentra-
tions of nitrogen dioxide and benzene, but also to as-
sess indoor concentrations of an increasing number
of health-relevant organic compounds. We need
guidelines providing information on the general relia-
bility of passive samplers and advice for their ade-
quate use. This work is performed by Working Group
11 of the Technical Committee 264 (Air Quality) of
CEN that develops the consecutive parts of the
guidelines series EN 13 528. Part 1 (“General re-
quirements”) and Part 2 (“Specific requirements
and test methods”) of the standard “Ambient Air –
Diffusive Samplers for the determination of concen-
trations of gases and vapors” are currently in the pro-
cess of international coordination. (II 2.3)

Microbiological Water 
Investigations
Microbiological investigations of drinking water,
swimming and bathing pool water as well as open-air
bathing waters serve the protection of humans
against pathogens. Therefore, the reliability of micro-
biological analyses is particularly important. 

The aim of the three-year EQUATE project (1997 to
1999) was to introduce defined and durable refer-
ence materials for microbiological parameters in the
daily laboratory routine and to use them to set up a
quality control system which includes both continu-
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ous supervision in the laboratory as well as partici-
pation in inter-laboratory tests.

The results confirm the high quality of the analyses
performed by in the participating laboratories. How-
ever, problems also occurred, demonstrating the
necessity of continuous controls. E.g., the nutrient
medium prescribed according to the Drinking Water
Ordinance for the verification of faecal streptococci
(azide-glucose bouillon) displayed large quality varia-
tions dependent on the batch, so that in some cases
even high bacteria concentrations could not be
found.

The knowledge gained in the EQUASE project will be
incorporated in a recommendation for analytical
quality controls in water microbiology.
(http://www.phlsnorth.co.uk/equase). (II 2.4)

Foreign Genes in Mammal Cells
Genetic engineering enables genes from various or-
ganisms to be fused with each other. Are these gene
fusions only possible using genetic engineering tools
or could they also take place in nature? The question
got a positive answer several years ago: Ape cells
which are held in a culture can take up genes directly
from the E.coli bacteria. Thus, an interaction  – even
the fusion – of genes from two very different organ-
isms in nature may occur.

The question, whether and how long foreign genes
can be biologically active in a new environment, has
been intensively pursued in recent years in the UBA.
It has been found that foreign genes, although they
do not have the control sequences effective for mam-
mals’ cells, are “read” by ape cells. This means that
the ape cells can form proteins using the information
of foreign genes. This “reading” can be observed up
to three weeks following the uptake of the foreign
gene. During this period, the reading activity contin-
uously reduces until it can no longer be verified. 

It can apparently be assumed that many (even high-
er) organisms in nature take up genes from their en-
vironment. These are not only used in the synthesis
of own nucleic acids. The information, contained in
the absorbed gene, also affects the absorbing cell.
Occasionally, the foreign material is incorporated in
the own genetic material of the host. These relation-
ships are relevant for assessing the risks of genetic
engineering (see Chapter 16). (II 2.4)

Noise Evaluation – A Campaign by
the UBA and the Stiftung Warentest
(Consumer Testing Institute)
Many people affected by noise are afraid of be-
coming ill as a result of it. In addition, they are of-
ten helpless when it comes to reducing high road
traffic noise. The UBA, together with the Stiftung
Warentest, started the campaign “Road Traffic
Noise Evaluation”: Citizens may find out whether
they are subjected to noise levels that could dam-
age health, and which possibilities – including le-
gal measures – they have for reducing the noise.
In approximately 60 percent of the cases reported,
damage to health due to high noise levels could no
longer be excluded. In around a fifth of the cases,
noise loads were determined which, in the view of
noise-effect research, could no longer be tolerat-
ed. These noise loads make it clear that there is
still a need for significant action to be taken to con-
trol road traffic noise. It is also significant that
three quarters of those who have commissioned a
noise report, have already been making diverse at-
tempts to reduce the noise on their road. Howev-
er, only approximately 2 percent of them had any
success. The Noise Evaluation Campaign will be
continued. 

Additional information is available from Section II 2.5
of the UBA. (II 2.5)

Noise, Stress and 
Cardio-Vascular Risks
Noise as a stress factor was the central topic of an
international symposium in October 1998. Short-
term stress is usually not harmful to health.
Chronic stress and noise can lead to long-term
regulatory disruptions in the organism, including
the stress hormone cortisol. In healthy persons,
cortisol concentrations are subject to a 24-hour
rhythm, which is at a minimum during the time be-
tween midnight to approx. 4 a.m. Noise leading to
a long-term increase of cortisol during this relax-
ation phase is harmful to health. Verification that
acoustic signals – without consciously being per-
ceived – are identified by the central nervous sys-
tem and can be answered by increases in cortisol,
is of significant importance for research into the
effects of noise. In the case of chronic cortisol in-
creases, the risk of health damage such as arte-
riosclerosis, gastro-intestinal ulcers and impair-
ment of the immune system can arise. In long-
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term studies on children, chronical increases of
adrenaline and noradrenaline as well as blood
pressure and reduced memory capabilities due to
aircraft noise were verified. Chronic noise levels at
work led to cortisol increases which were nor-
malised within a week by wearing ear protection.
The results of UBA research projects were also
presented within the framework of the sympo-
sium: Long-term regulatory disruptions of cortisol
were observed in a field experiment with aircraft
noise for 40 nights. 

Initial contributions to “Environmental Noise,
Stress and Cardiovascular Risks” were published in
“Noise & Health”, Vol. 4 (1999), others are pend-
ing. The Längsschnittstudie … (“Longitudinal Study
on the Course of Stress Reactions under the Influ-
ence of Night-time Aircraft Noise”) (WABOLU-HEFT
99/04) is available from the Central Reply Service
(Info box page 107). (II 2.5)

Division II 3: 

Water

Quality Status of Surface Waters
In 1999, in cooperation with the Länder (States),
assessments of the data on the water quality of rivers
were published. Further information is available on
the Internet (http://www.umweltbundes-
amt.de/wasser). The up-to-date water situation is
documented at 151 measuring points of the Länder
with maps of the water quality. In addition, the de-
velopment during the period 1987–1996 is illustrat-
ed using major physical and chemical parameters.
The maps were produced in close cooperation be-
tween the Water Management Authorities of the Län-
der and the UBA. The study Wasserbeschaffenheit …
(“Water Quality in Selected Rivers of the Federal Re-
public of Germany – Data Pool of Organic Environ-

Table 17: Plant protection products (PPP) in the groundwater

Effective ingredient / 1996 1997 1998
Degradation product Number of measuring points Number of measuring points Number of measuring points

no <0,1 µg/l >0,1 µg/l no <0,1 µg/l >0,1 µg/l no <0,1 µg/l >0,1 µg/l
PPP PPP PPP

Diethylatrazine 6494 1442 536 4080 792 326 2782 736 332
Atrazine 7041 1322 273 4482 725 143 3176 661 143
Simazine 7981 374 38 4909 200 29 3732 158 14
Bromacil 5355 67 137 2740 32 80 2283 36 59
Hexazinon 5738 71 76 2962 24 9 2288 17 1
Deisopropylatrazine 4871 124 25 2725 76 5 3201 77 16
Propazine 7572 93 14 4284 76 8 3327 52 6
Diuron 3981 67 25 3316 24 27 1624 18 16
Terbuthylazine 8041 74 7 4795 49 14 3551 25 9
Bentazone 3537 49 19 2382 28 13 985 10 19
Isoproturone 4461 43 12 5409 29 12 1918 18 8
Deethylterbuthylazine 5322 43 9 2765 30 2 2623 19 3
Lindane  u. isomers 2524 97 11 2456 109 17 2487 150 34
2,6-Dichlorobenzamide 85 22 13 2113 85 51 258 48 53
Metolachlorine 5805 22 6 2975 14 6 2893 5 6
Sebutylazine 3470 22 4 4823 24 4 1824 9 9
Metazachlorine 7788 14 2 4488 10 10 3498 4 3
Metalaxyl 2756 8 8 545 5 3 1259 4 2
Dicegulac 303 6 10 115 2 1 103 13 4
1,2-Dichloropropane 426 4 11 303 4 5 186 5 4
Mecoprop 1818 9 5 2638 19 14 1197 10 5
Hexachlorobenzene 666 14 0 610 8 0 621 16 0
Monuron 2381 11 2 1674 2 2 471 0 1
Chlorotoluron 3470 5 6 2606 4 3 1285 4 5

µg = microgram per litre                      PPP=Plant protection product
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mental Chemicals 1993–1997”) (TEXTE 99/26) is
available from the Central Reply Service. The
Gewässergüteatlas (“Water Quality Atlas for the Fed-
eral Republic of Germany – Maps of the Water Qual-
ity between 1987–1996”), published by the
Kulturbuchverlag, Berlin, is available from book-
shops. (ISBN 3-88961-210-5) (II 3.4)

Pesticides in Groundwater
The results of the States’ monitoring of pesticides in
groundwater are recorded and analysed annually.
The results for the year 1998 are now available
(Table 17). They clearly show that findings of diethyl
atrazine, atrazine and simazine dominate in 1998
too. 63 % of all findings of pesticides concern these
three substances, although atrazine is no longer al-
lowed to be used in Germany since 1991 and
simazine also has no longer had a licence since
1999.

Overall, the results are difficult to interpret, as there
is no information as to whether the measuring points
were identical in all the years. In addition, between
1996 and 1998 the number of measuring points in-
vestigated halved for a range of effective substances.
The drinking water standard of 0.1 micrograms per
litre (µg/l) for bromazil, diuron, bentazone, lindane
and 2,4-dichloropropane continues to be frequently
(over 1 % of the measuring points investigated) ex-
ceeded. However, statements on the spread of pesti-
cide loads in the groundwater cannot be deduced
from the data.

It is notable that 2,6-dichlorobenzamide, a degra-
dation product of the herbicide dichlorobenil, has
been the fourth most frequently occurring effec-
tive substance since 1997. In 1997 and 1998, it
was found in 2.3 and 14.8 % of the measuring
points respectively, with concentrations over 0.1
µg/l in the groundwater, although to date, only
two States investigate groundwater for this sub-
stance. The causes of these findings are not yet
clearly explicable. Initial information implies that
there is possibly a relationship between the sale
of dichlorobenil in small packages and the re-
gional accumulation of findings of the dichlorobe-
nil degradation product 2,6-dichlorobenzamide.
These findings could then be due to an increased
use of dichlorobenil outside of agriculture, say on
uncultivated land and in the private sector.

(II 3.5)

Bacteria as Indicators
Apart from chemical analysis, attempts are also
made to use organisms for the indication of the
loading of water. Within the framework of the
Environmental Research Plan (UFOPLAN), the In-
stitute for Experimental and Applied Physics of the
University of Regensburg has developed a biologi-
cal effects test using luminous bacteria for the con-
tinuous monitoring of surface water and wastewa-
ter streams to a stage where it is ready for use in
practice. It has successfully been tested in perma-
nent operation in two surface waters – the Rhine
and Danube – as well as at the outlet of a wastew-
ater treatment plant of a large industrial company.
The luminous bacteria test has proven to be par-
ticularly suitable for wastewater monitoring.

(II 3.4)

The Microbiology 
of Groundwater
Contaminants affect the microbiology of groundwa-
ter. This was the result of a recently completed re-
search project. It is planned to carry out further in-
vestigations to determine substance-specific effect
thresholds for groundwater biology. The study “Die
Mikrobiologie des Grundwasserraumes …” (TEXTE
99/13) is available from the Central Reply Service.
(See info box on page 107) (II 3.5)

The Discharge of Substances 
into Water
The discharge paths of the substances and the rele-
vance of the discharges on the quality of the water
are investigated based on the quality deficits in bod-
ies of water determined. 

A model of the water loading with pesticides var-
ied out on behalf of the UBA resulted in dis-
charges from drainage, drift and scour of ap-
proximately 15 tonnes per year. This equates to
around 0.5 percent of the amount used. The
model results match order of size of the loads
measured in small catchment areas. In larger
catchment areas, it is around 70 % and more
below the actual loads. The larger, remaining
part may well primarily stem from courtyard gul-
leys and discharges from municipal sewage
treatment plants and industrial direct discharg-
ers. The study “Schätzung der Einträge von
Pflanzenschutzmitteln …” (BERICHTE 2000/3)
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is available from bookshops (ISBN 3-503-
05865-6). (II 3.4)

Nutrients in River Basins
The programme system MONERIS (MOdelling Nu-
trient Emissions in River Systems) was developed to
determine nutrient discharges from point and diffuse
sources in the river basins of Germany. Within the
framework of the Environmental Research Plan
(UFOPLAN), the Institute for Water Ecology and
Freshwater Fishing in the Research Association of
Berlin developed a model which includes not only the
runoff and quality data from the river basins investi-
gated, but also a geographical information system
(GIS). This system integrates digital maps and exten-
sive statistical information. With the aid of this pro-
gramme system, the nutrient emissions from point
sources and diffuse discharge sources for a total
300 German river catchment areas were quantified
for the periods 1983–1987 and 1993–1997. The ni-
trogen (N) and phosphorous emissions (P) were es-
timated for the period 1983–1987 with 1,085 kilo-
tonnes N per year and 94 kilotonnes P per year and
for the period 1993–1997 with 819 kt N/a and 37 kt
P/a. The data thus show that phosphorous emis-
sions fell in the 80’s and 90’s. The fall in nitrogen
emissions however remained small. Further efforts

for reduction are necessary, in particular by agricul-
ture. The study “Nährstoffbilanzierung der Flussge-
biete Deutschlands” (TEXTE 99/75) is available
from the Central Reply Service. (See info box on
page 107). (II 3.2)

EDTA Discharges
The halving of EDTA loads in water intended by the
EDTA-Declaration signed in 1991 (ethylene-di-
amine-tetra-acetic acid and its salts are frequently
used complexing agents) has only been partially
achieved. At the 13th EDTA meeting in November
1999 the Federal Environmental Agency presented,
for the first time a balance for EDTA discharges in
bodies of surface water to broaden the information
base (see Table 18). It is intended to clearly show
which discharge sources have a high potential for
reduction. This is the essential prerequisite for initi-
ating additional reduction measures, to fulfil the
EDTA Declaration by the end of the year 2002.

(II 3.2)

Sustainable Water 
Management 
The Fraunhofer Institute for Systems Engineering
and Innovation Research, Karlsruhe, has devel-

Table 18: EDTA discharge balance for the year 1998

Use in Waterborne Discharge in % of the
Germany % water discharge in

in tonnes (t) (as EDTA acid) water

Photo industry 123 t 14
Leather industry (TEGEWA) 1 (max. 4,5) 80 - 90 approx. 1 t 0,1
Textile agents (TEGEWA) 100 53 t 6
W+R Trades (IHO) 405 100 405 t 47
of which the milk industry 146 100 146
Body care products (IKW) 150 75 112 t 13
Household cleansing &
care products 40 100 approx. 40 t 5
BASF from manufacture 15 t 2

from application 24 t 3
other chem. industry

from application 43 t 6
Galvanising industry <10 2 t ** 0,2
EDTA in NTA 0,7-1,4 100 1 t 0,1
Agrochemicals 100 * 30 ** 30 t ** 3,5

Total Approx. 850 t 100

* Sales in Germany ** estimated
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oped a schedule of measures defining 74 focal
points for action to achieve a future-oriented
treatment of water. They might be incorporated in
future action programmes. Action programmes
have to date been implemented for all the major
national (Weser) and international river basins
with Germany as the bordering country (Rhine,
Elbe, Oder) or are in preparation (Danube). They
mainly consist of investments in wastewater
treatment plant as well as measures for the main-
tenance and reinstatement of water structures.
The “Maßnahmeplan Nachhaltige Wasser-
wirtschaft” (TEXTE 99/25) is available from the
Central Reply Service. (See info box on page 107)

(II 3.2)

Water Pollution Control and 
Agriculture
A study produced on behalf of the UBA by the So-
ciety for Soil and Water Pollution Control, Wetten-
berg, shows that the provisos for the use of plant
protection products are still being poorly ob-
served. The authors recommend that many of the
rather action-oriented conditions of use (for exam-
ple requirements for distances) be replaced by
technology-oriented conditions which would re-
quire significantly less expenditure on controls.
These include measures aiming at the cleaning of
spraying equipment and the disposal of leftover
pesticides. The study “Anwendungsbestim-
mungen zum Schutz vor schädlichen Umweltein-
wirkungen” (TEXTE 99/43) is available from the
Central Reply Service. (See info box on page 107)

(II 3.4)

Substances Hazardous 
to Waters
Dangerous goods legislation sets specific condi-
tions for the transport of goods hazardous to the
environment. In 1999, the UBA, together with the
Federal Institute for Consumer Health Protection
and Veterinary Medicine (BgVV) and the Federal
Agency for Materials Research and Testing (BAM),
added to the list of substances that pollute water.
These 315 substances are Class 9 dangerous
goods in terms of road and rail transport. A copy
of the list is given in the Verkehrsblatt, Volume
23, 1999, available from the Verkehrsblatt-Ver-
lag, Dortmund, Telephone 0180/5 34 01 41.

(II 3.1)

Division II 4: 

Drinking and Bathing Pool 
Water Hygiene 

Drinking Water Commission of the
Federal Environmental Agency
(TWK)
Following the ratification of the EC Drinking Water Di-
rective (98/83/EC), in 1999 there was a need to
comprehensively amend the Drinking Water Ordi-
nance (TrinkwV) by means of which the EC Directive
is implemented into German law. Whereas in the
past the emphasis was on “drinking water as a food-
stuff”, the emphasis has now shifted to “water for
human use”. This change in paradigms does not
mean a loss in quality. Instead, it much more aptly
reflects the actual comprehensive importance of
drinking water. Thus, it must be wholesome, clean
and free of constituents that are hazardous to health.
Groundwater from the natural water cycle serves as
orientation for its quality.

An interruption of a  water supply is always associat-
ed with hygienic and epidemiological risks in the sup-
ply area. For the assessment of the relative risks of
continuation or interruption of the water supply in sit-
uations of non-compliance to values of the Directive,
contingency plans for the measures to be taken need
to be available. These shoud be developed by the wa-
ter supplier in coordination with the health authority.

In-depth discussions of the  working draft for the new
TrinkwV was a key item on the agenda of the Drink-
ing Water Commission (TWK) of the UBA. The re-
sults were  made available to the Federal Ministry of
Health (http://www.bmgesundheit.de). (II 4.1)

Sustainable Drinking Water Supply
The costs of water supply are significant for ensuring
household and personal hygiene. Characteristically,
80 percent of the costs are invested into the distri-
bution network. In relation to this, the costs of ex-
traction and treatment are low; they only have a neg-
ligible effect on the consumer price. A possible liber-
alisation of the water markets therefore results in lit-
tle leeway for water prices. In addition, a second pipe
network for lower quality water (say for rainwater
without drinking water quality) is counterproductive
from a hygienic point of view, because it would draw
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enormous sums from the actual tasks of water sup-
ply.

A decisive aspect for sustainable management of the
water supply is the small share of the demand allo-
cated to drinking water: it only accounts for around 5
to 10 % of the total water consumption, the main con-
sumer being agriculture. 

The most important aim worldwide for a sustainable
water supply is the rehabilitation of the pipe net-
works, as water losses of 20 to 60 % are common.
In Germany, this value is currently at only 5 %.

(II 4.1)

WHO Collaboration Centre for 
Research on Drinking Water Hygiene
Since June 1995, the World Health Organisation Col-
laboration Centre for Research on Drinking Water Hy-
giene (WHO-CC) has been based at the Bad Elster
branch office of the UBA. The plan of work includes
risk assessments of microorganisms and chemical
substances as well as the development of testing
methods. It includes the provision of advice, training
and continuous professional development for drink-
ing water specialists, e.g. through support of training
courses in the Ukraine, Armenia, Georgia, and Ru-
mania. 

The WHO-CC was involved in the preparation of the
Protocol for Water and Health for the 1992 Agree-
ment for the Protection and Utilisation of Trans-
boundary Watercourses and International Seas,
which was approved on 17th June 1999 at the Third
Ministers’ Conference for Environment and Health in
London. (http://www.who.dk/london99). (II 4.1)

Microbiological Risks from 
New Pathogens
Chlorine resistant cryptosporidia and resistant forms
of giardia have been found in raw water for drinking
water treatment and in individual cases in low con-
centrations in drinking water in Germany. (II 4.6)

Auxiliary Disinfection Products 
Apart from trihalogenmethanes in swimming pool
water, bromate, chlorate and above all MX (3-chloro-
(4-dichloromethyl)-5-hydroxy-2(5h)-furanon) are a fo-
cus of  toxicological interest. 

Although MX occurs  in chlorinated drinking water on-
ly in the range of nanograms (0.8 to 60 ng/l which
equates to 0.0008 to 0.06 µg/l), it has been report-
ed that in drinking water samples in Finland, it con-
tributes to a third of mutagenic activity (cf. Kronberg,
L.; Vartianen, T. (1988), Mutation Research 206,
177–182). In vivo, mutagenic effects can only be ver-
ified at very much higher MX concentrations. (II 4.7)

Risks Due to Plastic and 
Copper Pipes
According to the Federal Environmental Agency, the
assessment system for plastics must be further de-
veloped for substances which may pass from the
materials into the water, for example drinking-water
pipes. In addition, the studies for the assessment of
the risks to infants from copper in drinking water
were continued. 

Apart from the existing KTW recommendations
(“plastics for drinking water”), which need revision,
an EAS certification system for the whole of Europe
(European Approval System) is being produced
which need not only comply with the requirements
of the Drinking Water Ordinance (TrinkwV) but also
those of the EC Plastics Directive (90/128/EEC). 

The new TrinkwV stipulates a limiting value for cop-
per of 2 mg/l Cu as weekly average. A study carried
out carefully investigates the possibility of an interac-
tion between copper in drinking water and early
signs of cirrhosis of the liver in early childhood. The
data from 956 households, 20 of which constantly
had over 0.8 mg/l Cu in the drinking water, are  now
available. In all these cases, there was absolutely no
indication of liver damage. (II 4.4, II 4.5)

Metabolic Products of 
Cyanobacteria 
In impounded dams for drinking water and in water-
bodies used for recreation, toxins from cyanobacteria
(or “blue-green algae”) can represent a health risk.
As a contribution to the guidelines of the World
Health Organisation (WHO), this health risk was in-
vestigated not only for the circumstances in Ger-
many, but also based on international experiences
for a monograph coordinated by UBA. The guide-
book  “Toxic Cyan bacteria in Water – a Guide to
their Public Health Consequences, Monitoring and
Management”, has been published by Routledge,
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London and is available from bookshops (ISBN 
0-419-23930-8). (II 4.3)

Phosphate Concentration 
Long-term observations of the Berlin lakes since
1981 show that there is a critical value for the con-
centration of total phosphorus which must not be ex-
ceeded if eutrophication is to be controlled. This
threshold value for phosphate concentrations is in
the range of 60 µg/l P. In specific situations, remo-
bilisation of the phosphates from the sediment (“in-
ternal loading”) can be prevented by nitrate as a oxy-
gen carrier. Nitrate reaches Lake Tegel since 1992
instead of ammonium, as a result of nitrification in
the sewage treatment works at the inlet of the lake.
Subsequent to this switch in loading, phosphate con-
centrations in the lake have declined from
60–100 µg/L to between 25 to 30 µg/l P. The
biomasses of algae and cyanobacteria have re-
sponded by further reduction. (II 4.3)

Iron and Manganese
The classical biological methods for the removal of
iron and manganese from groundwater with the aid
of bacteria were developed for application in  small
systems for domestic wells. In addition, biological
process technology was also used for the treatment
of problematic  groundwater, formerly difficult to
treat. The treatment is controlled with the operating
parameters O

2 
concentration (2 mg/l O

2
in the filter

outlet) filter velocity (20 m/h; short-term up to 46
m/h) and redox potential (350 to 400 millivolt, mV,
against silver/silver chloride, Ag/AgCl). With im-
proved efficiency, the system can be reduced to
around a third of the filter area. (II 4.3)

Independent Water Supply
There are currently two developments in domestic
wells for independent water supply: In confined set-
tlements, the supply of houses from their own wells
is not justifiable due to the risk of groundwater con-
tamination by drainage pits. An investigation of such
“well villages” showed up to 73 % non-compliance
for coliform bacteria and 55 % for E.coli. A connec-
tion to a central drinking water supply is urgently re-
quired in such situations.

On the other hand, the situation is totally different for
scattered settlements outside of towns, where con-

nection to a central supply is only possible via a dis-
proportionately long pipe. It is estimated that 1.5 mil-
lion inhabitants live in this situation in Germany.
Agreement is unanimous within Germany, including
the health authorities of the Länder, that drinking wa-
ter from domestic wells must satisfy the require-
ments of the new TrinkwV. The extent of investiga-
tions and controls, however, must be adequate to the
regional situation. In addition, technical support is
necessary, preferably by the local water provider.
Overall, it appears feasible to rehabilitate faulty small
supplies, particularly form domestic wells, within a
period of nine years, allowed for in the new TrinkwV. 

(II 4.2, II 4.3, II 4.6)

Utilisation of Rainwater in Buildings
A reassessment of the opportunities and risks of
rainwater utilisation in buildings requires caution.
In towns, due to the unfavourable ratio of roof areas
to inhabitants, a maximum of 2.5 % saving in
household drinking water can be achieved with
rainwater. On the other hand, the saving potential
of modern fittings, in particular for toilet flushing,
together with those of dishwashers, washing ma-
chines and tumble dryers, is in the order of 30 per-
cent of earlier consumption values. A modern
household requires – without cutbacks in hygiene –
only 100 litres per day per inhabitant, which
equates to an annual consumption of 35 m3 per in-
habitant per year. In a worldwide comparison, Ger-
many holds a top position for frugal use of drinking
water. (II 4.1)

Division II 5:

Soils

Internet Service for Soils Protection
The Federal Soil Protection Act (BBodSchG) came in-
to force in March 1999. To meet the information
needs of the public, the Federal Environmental Agen-
cy has greatly extended its internet service for soil
protection matters (http://www.umweltbundes-
amt.de/boden.htm). Apart from the texts of the Act
and the Federal Soils Protection Ordinance (BBod-
SchV), information is available on up-to-date soil pro-
tection problems, activities of the agency and sug-
gested solutions (German only). (II 5.2)
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Soil Conservation Systems 
in Agriculture
Soils used for agriculture in the Federal Republic of
Germany are primarily at risk from the concentration
of soil damage, water and wind erosion. 

Scientific results clearly show that this damage has
increased significantly regionally and should not be
underestimated: Under the current climatic condi-
tions, no noteworthy regeneration of the soil damage
and no measurable replacement of the soils losses
are to be expected on arable land. The situation is
aggravated by the fact that concentrations of dam-
age increase the risk of erosion by water.

In the research project “Standards of soil conser-
vation land use systems – development of assess-
ment criteria and decision help parameters (indica-
tion of water erosion)” which was carried out by the
Centre for Agricultural Landscape and Land Utilisa-
tion Research (ZALF), Müncheberg, a concept for
protection against water erosion has been present-
ed based on an indicator system developed in
1997.

The result of the practical implementation in the ref-
erence area of Kittendorfer Peene (Mecklenburg
West Pomerania) was a high level of acceptance
from the farmers there for the need precautionary
soil protection. 

The actual water erosion risk was able to be reduced
to a minimum with the aid of extensive advice (pre-
scribed by § 17 BBodSchG) using the indicator sys-
tem, without the farmers experiencing any notable
economic losses or any great amount of additional
money being required. Economy and ecology can
therefore be successfully unified to location-adjusted
agricultural use of soil. 

The project results were published as TEXTE 43/00
as well as a CD ROM. They are available from the
Central Reply Service. (See info box on page 107)

(II 5.2)

The Rehabilitation of Contaminated
Sites and Land Recycling 
Within the research project “Requirements for the
Rehabilitation of Contaminated Sites within the
Framework of Land Recycling”, a comprehensive
catalogue of questions was used to assess numer-

ous project examples, so that the dependencies,
interactions, recommendations for action and
deficits in land recycling could be determined and
illustrated. The recommendations for action and
checklists can be considered as being a tool for
project execution and as ideas during project ini-
tialisation as well as the set up of a suitable project
structure in land recycling and in additional allow a
detailed project and weak point analysis. 

The final report can be read under http://www.
umweltdaten.de/altlast/web1/start.htm and is to
be published as part of the TEXTE series.

Brownfield redevelopment is also a focal topic in the
European of the “CLARINET” project (Concerted Ac-
tion on Contaminated Land Rehabilitation Network
for Environmental Technologies). In the Working
Group 1 “Brownfield Redevelopment”, the already
mentioned checklist is to be subjected to an interna-
tional validation. 

The international workshop on “Recycling Derelict
Land” held in October 1999 by the Federal Ministry
for the Environment and the UBA in Duisburg clear-
ly showed that problems such as risk management,
financing, efficient project management and sus-
tainable land management are very similar in the
participating countries. The financially limited pos-
sibilities of the public budgets require increased
creativity of the private industry players which
should be appropriately supported by political, le-
gal, administrative and specialist framework condi-
tions. (II 5.3)

Contaminated Military Sites
Investigations were carried out for the specific con-
ditions of properties formerly used for military pur-
poses to discover how far alternative rehabilitation
approaches are possible under consideration of the
mostly completed data acquisition and assessment
of hazardous military sites. This refers to the
known contamination profile and specific areas of
use and includes the typical subsequent usage
conditions. 

In a further project, a suitable work programme is to
be developed for a fictive property formerly used by
the military which defines the specific locational pos-
sibilities and limits of the utilisation of the self-clean-
ing potential in contaminated soils and groundwater.
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The two-volume study “Entscheidungsgrundlagen für
Sicherungs- und Sanierungskonzepte …” (TEXTE
99/28 and 99/29) is available from the Central Re-
ply Service. (See info box on page 107)

(II 5.3)

Contaminated Site Information
With the realisation of a dedicated contaminated site
information service (http://www.umweltdaten.de/al-
tlast/web1/start.htm), a platform exists which
makes up-to-date research results available online.
There is also an overview of the software available in
German-speaking areas which was produced on the
occasion of the workshop “Up-to-date data-process-
ing assisted applications and the utilisation of new
media for contaminated sites” in January 1999.

(II 5.3)

European Soils Forum
The first soils forum took place from 24th to 26th

November 1999 in Berlin at the invitation of the
Federal Ministry for the Environment and of the
Federal Environmental Agency together with the EU
Commission, General Directorate for the Environ-
ment. The aim of the soil forum was to discuss cen-
tral questions of soils protection policy in Europe
and to name specialist focal points with respect to
the integration of soils protection in other political
areas.

The participants agreed that soils play an essential
role in the ecosystem, and that soils represent a lim-
ited, increasingly threatened and non-renewable re-
source. Soils are a basic prerequisite for the mainte-
nance of human existence and the development of
social activities and therefore must be protected for
future generations.

The soils forum emphasised the need for interna-
tional, national, regional and local activities, to meet
the political, social and economic requirements of
soil protection in case of a transboundary risk to
soils. They suggested the following activities at a Eu-
ropean level:

• Creation of consciousness
• Exchange of experience with respect to the vari-

ous political approaches and concepts and solu-
tions for the removal of problems

• Investigating soil protection standards in the
waste industry and improved observance of the

precautionary concept for maintaining the soil
functions

• Inclusion of soil protection in the 6th Framework
Programme for research and in the Twinning
Programme (see Chapter 5) for the assistance of
acceding countries

• Integration of soil protection requirements in oth-
er fields of politics (for example, agriculture, in-
dustry, zonal planning, forestry, nature conser-
vation, mining, construction, the free movement
of goods.

The 2nd soils forum will take place in 2001 at the in-
vitation of the Italian Ministry of the Environment.

(II 5.4)

Division II 6:

Air

Ozone Concentration
The aim of the research project “Action Programme
and Schedule of Measures for Combating Increased
Ozone Concentrations in Germany” was to create
the principles for decision-making for a national ap-
proach to the control of high ozone concentrations.
The results are documented on the Internet
(http:/www.umweltbundesamt.de/ozon).

A limited number of reports are also available on CD-
ROM from Section II 6.1, free of charge. (II 6.1)

Transboundary Air Pollution 
The Economic Commission of the United Nations for
Europe (UN-ECE) has continued to develop the Eu-
rope-wide standards against long-range transbound-
ary air pollution (Geneva Clean Air Convention). In
addition, protocols were signed in 1998 on persistent
organic compounds (POP) and heavy metals as well
in 1999 on the reduction of acidification, eutrophica-
tion and surface ozone (http:/www.umweltbundes-
amt.de/ece/luftreinhalteabkommen).

The protocols are included in the volume “UN ECE
long-range transboundary air pollution” which is to
be published as part of the TEXTE series. It will be
available from the Central Reply Service. (See info
box on page 107) (II 6.1)
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Optimisation of Air Routes
Aircraft discharge gases and particles at altitudes of
around 8 to 14 km directly into the upper tropo-
sphere and lower stratosphere. They therefore dis-
rupt the state of equilibrium in the upper atmo-
sphere. The consequences: The atmospheric con-
centration of carbon dioxide (CO

2
) is increasing,

ozone and condensation strips are formed. In addi-
tion, there is an increased formation of cirri, i.e. high,
thin clouds consisting of ice crystals.

In a research project, the Federal Environmental A-
gency investigated how the climatic effect of emis-
sions from air traffic can be reduced. As a result,
environmentally optimised air routes were devel-
oped.

A database was formed from the results of a large
number of simulations which can be used routinely
for planning air routes. 

The final report is available from Section II 6.1 of the
UBA, free of charge. (II 6.1)

Workshop on “Air Chemistry”
The German-American “Air Chemistry” workshop
held in 1999 in Riverside (California) dealt with the
creation of ozone and of fine dust particles in the pol-
luted atmosphere with the aid of “reaction chamber”.
The final report is available on the Internet (http://
cert.ucr.edu~carter/epachem/meeting1.htm).

(II 6.1)

Anthropogenic Climate Changes
Of all the potential factors influencing the climate,
the greenhouse gases produced by humans have
had the greatest effect. This was the result of a
research project carried out by the Institute for
Meteorology and Geophysics of the University of
Frankfurt/Main on behalf of the UBA (http://www.
rz.uni-frankfurt.de/IMGF/meteor/klima).

The anthropogenic greenhouse signal is, on a global
scale, by far the most significant and there is – with
over 99 % probability – a significant anthropogenic
climate change.

The anthropogenic signal is made especially
clear by the global average temperature. This ex-
plains almost 80 % of the total variance (60 % an-
thropogenic greenhouse gases, 20 % remaining
factors).

The report “Statistical Analyses for the Early Recog-
nition of Global and Regional Climate Changes” is
available, free of charge, from Section II 6.2 of the
UBA. (II 6.2)

Air Pollutants in Cities
A pilot measuring programme for benzene, soot
and NO

2
took place in Frankfurt/Main. The mea-

surements were taken at measuring points influ-
enced by heavy motorised vehicle traffic. Interme-
diate result: At all stations, the 95-percentile for ni-
trogen dioxide (NO

2
) was less than 160 micro-

Figure 19: Upper deviations in ozone
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grams/cubic metre (µg/m3), the average value for
benzene was mostly less than 10 µg/m3 and for
soot 8 µg/m3. The results of this measurement
programme indicate that it is to be expected that
in general the listed limiting values of the Euro-
pean Union can be complied with in Germany.

(II 6.3)

Trading in Emissions Certificates
In the past, the emission of contaminants (in addi-
tion to the air quality data) has been used nationally
and internationally for controlling the success of
measures. More recent international conventions,
such as the Framework Convention for Climate
Change and their subsequent protocols, provide the
possibility of trading in emissions certificates. As a
prerequisite for this, the requirements of reporting
duties have increased significantly. Not only do the
emissions have to be recorded in much more detail
but also, two new aspects have been added: The ori-
gin of the emissions data must be documented with-
out gaps and any uncertainties of estimates have to
be quantified. The Federal Environmental Agency
was an active participant of the UN working groups
dealing with the development of these methods. Im-
missions data is available on the Internet.
(www.umweltbundesamt.de/ immissionsdaten).

(II 6.4)

Ozone Situation in Summer 1999
In 1999, the Länder operated 346 measuring points
for monitoring ozone concentrations. In addition, the
Federal Environmental Agency has 22 measuring
stations for the investigation of background air pollu-
tion. 

The information value of 180 µg/m3 as a one-hour
average was exceeded during 1999 in the months
May, June, July, August and September at a total
106 measuring points over a period of 419 hours,
distributed over 25 days. 

Figure 19 (page 121) shows the number of hours for
which the value of 180 µg/m3 has been exceeded,
shown as an average over the respective operated
measuring points, for the period 1980 to 1999.

The threshold value of 240 µg/m3 was not reached
or exceeded at any measuring station in Germany
during summer 1999. The conditions for imposing

traffic bans according to § 40a Para.1 Ozone Act
were not fulfilled on any day in 1999. In the whole
territory of Germany, no exceedance of the threshold
value 360 µg/m3 for triggering the warning system
in accordance with the EC Ozone Directive
(92/72/EC) were measured. 

From May to September, there were several continu-
ous periods with high summer temperatures and in-
tensive sunshine. Nevertheless, the ozone concen-
trations remained relatively low compared to previ-
ous years. The reason for this was the frequent num-
ber of air masses from the East to North East, usu-
ally least pre-loaded with ozone precursor sub-
stances. On the other hand, the additional loading of
air resulting from German emissions – nitrous oxide
and volatile organic compounds – has been steadily
reduced in recent years. 

The ozone forecasts of the Federal Environmental
Agency (during the summer) as well as further infor-
mation on immission loads due to ozone are avail-
able on the Internet (http://www.umweltbundes-
amt.de/uba-info-daten/daten/aod.htm). (II 6.4)

Air Quality in the Black Triangle
At the end of the 80’s, the Black Triangle between
the Czech Republic, Poland and Germany was the re-
gion with the highest air pollutant loading in Europe.
Major emitters which were equipped with inadequate
emission reduction technology were concentrated
within this region. This situation was permanently im-
proved within the framework of the PHARE environ-
mental protection programme “Black Triangle”. The
astonishing improvements in air quality are docu-
mented in a joint report of the participating coun-
tries; the Czech Republic, Poland and Germany. The
report “Common Report on Air Quality in the Black
Triangle Region 1998” is available free of charge
from the Central Reply Service (see info box on page
107). (II 6.4)

European Topic Centre
on Air Emissions
The European Topic Centre (ETC) set up in 1994 at
the Federal Environmental Agency works under con-
tract with the European Environment Agency (EEA).
Division II 6.4 manages the business of a consor-
tium of seven international institutes and organisa-
tions. The main task of the ETC consists in assisting
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the Agency in the compilation and improvement of
international inventories for air pollutants. Additional
information on the ETC and the EEA as well as their
EIONET network are available via the web site of the
ETC (http://etc-ae.eionet.eu.int/etc-ae/index.htm).

ETC Topic Report No. 12/1999 “European Emis-
sions of Atmospheric Pollutants, 1980 -1996” as
well as the annual report “Annual Topic Update
1999” are available free of charge from Section
II 6.4. (II 6.4)

Measuring Results of the UBA
The measuring network of the Federal Environmen-
tal Agency regularly presents its results in the inter-
net (http://www.umweltbundesamt.de/uba-info-
daten/mbm.htm). In addition, detailed annual analy-
ses are published. The “Annual Report 1998 from
the Measurements Network of the Federal Environ-
mental Agency” (in German) (TEXTE 99/66) is
available free of charge from the Central Reply Ser-
vice (see info box on page 107). (II 6.5)
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Division III 1: 

Technology and Product Evaluation

Biotechnology
Biotechnology has considerable potential for preven-
tive, production-integrated environmental protection.
This became clear at a working discussion which
took place on 22nd and 23rd February 1999 in Berlin.
36 representatives from research, industry and au-
thorities discussed the “Status of possibilities for pro-
cess-integrated biotechnological preventive technolo-
gies to avoid or reduce environmental impacts”. The
use of living cells and of isolated enzymes offers pos-
sibilities to modify inorganic and organic substances
by “gentle” means and to avoid energy-intensive and
emissions rich steps of chemical-technical processes.

Nevertheless, it became clear that the contribution of
biotechnology to relieve the environment can only be
evaluated for individual cases, because: biotechnolo-
gy is not per se more environmentally friendly than
chemical process technology. The following conclu-
sions can be drawn from this:

• Biotechnological processes are – just as other
technologies – to  be evaluated under environ-
mental protection aspects.

• Substance and energy flow analyses or a risk
assessment of the starting materials, intermedi-

ate and final products will have to be used if the
data situation is insufficient for a life cycle
assessment.

• Processes have to be ecologically evaluated
while they are still in the process of development
or testing, to set the course for the development
of environmentally friendly processes as early as
possible. 

• Conventional processes in use are to be investi-
gated with respect to their environmental im-
pacts and the extent of measures which are to be
applied for compliance with the prescribed regu-
latory law standards. If necessary, proposals for
biotechnological solutions must be submitted.

Close cooperation between the players from re-
search, industry and politics is necessary both na-
tionally and internationally. This is to be aimed for to
use existing specialist competences and financial re-
sources effectively. (III 1.1)

OECD Working Group 
on Biotechnology 
In July 1998, the Organisation for Economic Cooper-
ation and Development (OECD) published a report:
“Biotechnology for clean industrial products and pro-
cesses – towards industrial sustainability”. It pro-
vides an overview how more environmentally com-
patible industrial production can be achieved with
the aid of biotechnological methods. The report led
to the setting up of the “Task Force on Biotechnology
for Sustainable Industrial Development” at the OECD
which inter alia has set itself the following aims:

• To elaborate instruments to determine the envi-
ronmental compatibility of biotechnological pro-
cesses and products

• To formulate recommendations for governmen-
tal measures to improve the environmental com-
patibility of products and procedures with the
help of biotechnology.

Department III: 
Environmentally Compatible Tech-
nologies – Procedures and Products

Department III: 
Environmentally Compatible Tech-
nologies – Procedures and Products

Detailed reports and background information
is available on many of the topics, some of
which in English as well. All orders from out-
side Germany may be directed to the Central
Reply Service of the UBA, Bismarckplatz 1,
14193 Berlin, Germany. Fax ++49-30/89 03-
2912. A list of all UBA publications is also
available from here, free of charge.
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The Federal Environmental Agency is involved in this
work. (III 1.1)

Investments with a Demonstrative
Character 
The UBA provides specialist advice and manage-
ment of the investment programme on behalf of the
Federal Ministry for the Environment. The Deutsche
Ausgleichsbank (DtA) looks after the administrative
and financial side of the projects. 

Grants are provided under the following prerequisites:
• The plant is being adjusted to an advanced state

of the art for the reduction of environmental im-
pacts for the first time.

• The projects involve advanced procedures and
their combinations for the prevention and reduc-
tion of environmental impacts.

• At the same time, environmentally compatible
products or environmentally friendly substitution
materials are produced or used. 

Table 19 gives an overview of all investment projects
approved during the report year. To improve access
to information for the applicants and interested par-
ties and to make the progression of the project fol-
lowing approval of the application easier, a special
dedicated coordination and contact office has been
set up. The Project Management Invest (PMI) in the
Federal Environmental Agency can be contacted un-
der the telephone numbers ++49-30/8903-3067
(Karin Fischer) and 8903-3335 (Carola Diewitz).
Fax: 030/8903-3011. (III 1.1)

Lignite Coal Rehabilitation
A German-Czech workshop on lignite coal rehabilita-
tion took place on 23rd and 24th September 1998 in
Zittau. The workshop was organised by the Associa-
tion for the Promotion of International Transfer of En-
vironmental Technology (ITUT), Leipzig, and spon-
sored by the Federal Ministry for the Environment
and the UBA.

The rehabilitation of lignite coal mining in the former
GDR is today one of the largest environmental pro-
jects in the world. However, lignite coal mining did not
only lead to the creation of enormous areas of devas-
tation in parts of East Germany, but also in the neigh-
bouring areas of the Czech Republic. Extensive reha-
bilitation and recultivation works lie ahead here too.

Table 19: Overview of all investment projects approved in 
1999 (listed according to approval date)

Topic     Grant recipient

üstra Hannoversche Verkehrs-
betriebe AG in Lower Saxony

Hebel Dämmsysteme in Bavaria

Süd-Chemie in Bavaria

Radium Lampenwerk GmbH in
North Rhine Westphalia

Bayer AG in North Rhine
Westphalia

WEPA Papierfabrik P Krengel
GmbH & Co KG, North Rhine
Westphalia

Kommunale Wasserwerke Leipzig
GmbH, Saxony

Stora Kabel GmbH, North Rhine
Westphalia

Infranova Bauentwicklungs Gm-
bH, Schleswig-Holstein

Biomassen Heizkraftwerk Pfaffen-
hofen GmbH, Bavaria

Grundig Fernseh-Video Produkte
und Systeme GmbH – Eco
technology, Bavaria

Wüsthof Scharringhausen
Dienstleistungs GmbH, Lower
Saxony

CG Nordfleisch AG, Prignitzer
Fleischzentrum GmbH, Branden-
burg

Katec GmbH & Co, Vertriebs
KG, Hesse

Hager & Elsasser GmbH, Stut-
tgart, Ruwel-Werke GmbH, Gel-
dern, Baden-Württemberg

Citydruck GmbH, Heidelberg,
Baden-Württemberg

Weser Metall Umformtechnik,
Lower Saxony

KAMET Recycling GmbH,
renamed as R+Recycling GmbH,
Baden-Württemberg

Fernwärmeversorgungsgesellschaft
Aschersleben mbH, Saxony-
Anhalt

Procurement and operation of 56
low-emission LNG buses

Introduction, testing and
demonstration of a manufacturing
process for thermal insulation
panels

Manufacture of hydrotalcite

Manufacture of a new double-
sided cap for tungsten-halogen
lamps

Therbane plant with integrated
rhodium recycling and continuous
measurement during the
hydrogenation process

Treatment of lower and average
waste paper qualities as a cellulose
replacement for the production
of printing, newspaper and graphic
papers

Markranstadt Sewage and
combined wastewater treatment
works - microfiltration

Coater recycling in the paper
industry

Ecological residential development
Flintenbreite/Lübeck

Biomass combined heating and
power station, Pfaffenhofen

Plastics recycling as a raw materials
base

Biogas in vehicles in the Hanover
area, Concept competition of the
BMU, DtA, UBA, KTBL

Truck cleaning using ozone
technology

Enamelling furnace for catalysts

Innovative wastewater treatment
plant for the semiconductor
industry

Printing machine in computer-to-
plate process

Setting up a press works for the
manufacture of WMU steel
sandwich

Demonstration plant for the
treatment of light shredder fractions

Conversion of the heating station,
Schmidtmannstraße
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The conference documentation is available free of
charge from the Federal Environmental Agency, Sec-
tion III 1.1. (III 1.1)

Hazardous Incidents
The operators of around 7,800 plants in Germany
which are subject to the Hazardous Incident Ordi-
nance, reported 15 hazardous incidents and 22 safe-
ty-relevant incidents in 1998. There were two fatali-
ties, and 168 people have been injured. The inci-
dents recorded by the Central Registration Office for
Hazardous Incidents (ZEMA) were above all reported
for chemical plants. Around 38 % occurred during
normal operation. They were mostly caused by oper-
ator errors and repair and safety organisation errors.
The most frequent consequence was the release of
hazardous substances; only in rare cases fires or ex-
plosions occured. Figure 20 shows the development
since 1991. The low number of incidents before
1993 can be explained by the failing of operators to
consequently report incidents when compulsory re-
porting started. The ZEMA Annual Report 1998 is
available free of charge from the Central Reply Ser-
vice. (See info box on page 124). (III 1.2)

Hazardous Incidents 
in Industrial Operations
An international seminar on the Prevention and Lim-
itation of Hazardous Incidents in Industrial Opera-

tions with Effects on Transboundary Waters was or-
ganised by the Federal Ministry for the Environment
and the UBA in Hamburg from 4th to 6th October
1999. With this conference, Germany promoted im-
plementation of the UN-ECE Agreement on Trans-
boundary Effects of Industrial Accidents and the UN-
ECE Agreement for the Protection and Utilisation of
Transboundary Water Courses and International
Seas. As a result, the participants recommended a
series of safety requirements for the prevention of
water pollution caused by chemical accidents. These
were based on the proven recommendations for the
plant-related water protection on the Rhine and Elbe.
A work programme and recommendations will be
submitted to the Second Contracting State Confer-
ence of the Water Convention in March 2000 in The
Hague as well as the First Contracting State Confer-
ence of the Industrial Accidents Convention from
22nd to 24th November 2000 in Brussels. Additional
information on the results: http://www.unece.org.

(III 1.2)

Alarm and Hazard Averting 
Planning on the Oder
A German-Polish workshop on the Transboundary Af-
fects of Industrial Accidents and Alarm and Hazard
Averting Planning was held by the Federal Ministry
for the Environment and the UBA in Frankfurt/Oder
together with the Polish authorities from 28th to 30th

September 1999. In connection with this, there was

Figure 20: Development of reports according to the Hazardous Incident Ordinance
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a practical alarm exercise in Sl/ubice (Poland) for the
controlling of an oil accident by placing oil barriers on
the Oder. The aim of the workshop was the exchange
of information and experience between the German
and Polish hazard averting and environmental pro-
tection authorities. An important result was the de-
velopment of an off-site emergency plan for whole of
the common border. A study on this will be produced
by the Polish bodies. (III 1.2)

Risk Communications 
From 16th to 17th December 1999, a meeting was
held between French and German experts on ques-
tions of risk communication. The reason was current
implementation of the relevant requirements of the
Seveso II Directive on informing the population of
risks in the neighbourhood of dangerous establish-
ments. 

Effective risk communication is a key factor for suc-
cessful and sustainable major accident precautions
in hazardous establishments. It not only concerns
the communications processes between those re-
sponsible and the public, but also the internal oper-
ational communication. Apart from comprehensive
information for the public, the new Seveso II Directive
places particular importance in the arrangements for
the management aspects, to increase safety. Risk
communication is an integral component of man-
agement systems. It requires specific experience and
precise planning. Its aims:

• Changing attitudes,
• Improving levels of safety and 
• Minimising evaluation differences. 

The topic will be pursued further at a European lev-
el. Apart from the exchange of experiences between
all European states, the aim is to develop uniform
recommendations (“best practice”) for risk commu-
nications. (III 1.2)

Environmentally Friendly 
Procurement
Public procurement is becoming increasingly impor-
tant within the framework of product-related environ-
mental policy. To provide the decision makers in ad-
ministration, municipalities and companies with an
orientation aid, the UBA has published a new manu-
al. The study “Umweltfreundliche Beschaffung” has
been published by the Franz Vahlen Verlag, Munich

and is available from bookshops (ISBN 3-8006-
2437-0). (III 1.3)

An Guide to “Ecobalances” (LCA)
The UBA has published a guide to “Ecobalances”
(Life Cycle Assessments). It contains a summary of
the knowledge available on working mechanisms,
environmental quality targets and the current state of
the environment. “Bewertung in Ökobilanzen”
(TEXTE 99/92) is available from the Central Reply
Service. (See info box on page 124)

Ecological Product Design
In October 1999, following long preparations, the
Technical Committee for “Environmental Manage-
ment” of the International Organization for Stan-
dardization (ISO/TC 207) started work on the new
standard “Guidelines to integrating environmental
aspects into product development” (Working title:
“Design for the Environment”, DFE). The intention
is to produce a process standard for ecological
product design which offers both an orientation and
communications framework for all product develop-
ers, worldwide. It is planned to name the environ-
mental objectives of ecological design and to deal
with the organisational linking of design with envi-
ronmental management systems in companies.

(III 1.3)

Environmental Labelling
The European eco-label award scheme has existed
since 1992 and is currently available for 15 product
groups. To date, only a few companies in Europe
have made use of this label. In Germany, not a sin-
gle company has applied for the flower-shaped envi-
ronmental label. The background of this scepticism
was the subject of a study carried out in 1999: In
principle, the introduction of a Europe-wide environ-
mental label is welcomed by 90 % of those asked.
However, the current form meets with little approval.
Above all, the costs are considered to high. Those
questioned primarily see advantages in the European
eco-label label with respect to harmonisation of eco-
logical standards within the common market. In their
opinion, there are potential improvements in increas-
ing the visibility of the label in the market and in tight-
ening up the award procedure. This is currently be-
ing dealt with by the ongoing revision of the EC Reg-
ulation on a Community Eco-label Award Scheme.
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On the other hand, the German environmental label,
the “Blauer Engel” (Blue Angel), continues to enjoy a
high level of acceptance. Thus, in 1999 over 400
new products were awarded the environmental label.
Around 800 providers from home and abroad cur-
rently use the “Blue Angel” for over 3,800 environ-
mentally friendly goods and services. During 1999,
seven new environmental label award principles
were added (Table 20), including the 100th environ-
mental label for car sharing transport services (Fig-
ure 21).

Further information on the new environmental label,
the applicants of the label and the products bearing
the environmental label is available on the “Blue An-
gel” homepage (http://www.blauer-engel.de). Infor-
mation is available in English as well. (III 1.3)

Volatile Organic Substances 
Emissions from volatile organic substances (VOC)
can form photo oxidants when reacting with nitrox-
ides with simultaneous intensive sunlight. These
substances – also called summer smog – are harm-
ful to health and the environment. To avoid perma-
nent harmful effects on humans, the VOC emissions
must be reduced by 70 to 80 % with respect to the
1998 values. 

50 % of VOC emissions in Germany stem from the
use of solvents, for example in painting works, glu-
ing, cleansing activities and in printing. The emis-
sions-limiting requirements of the Technical Instruc-
tions on Air Quality (TA Luft) have already applied to
large plants for years.

The EC Solvents Directive which was passed on
11th March 1999 and has to be implemented in na-
tional law within two years, also stipulates emissions-
limiting requirements.

There are no technologies for waste air cleaning for
the other, smaller plant and in particular for open
craftsman applications or for private consumers, or
if there are, they are disproportionately expensive. To
reduce VOC emissions here too, an instrument is re-
quired, which places emphasis on product-related
measures. In many areas, low emission materials
such as water-based paints, powdered paints, aque-
ous cleaning agents, dispersion and melted adhe-
sives as well as low-emission print colours are avail-
able. Such products have to date been used much
less than is possible – even under economic as-
pects.

Product-related measures for the implementation of
the EC Solvent Directive are permissible in spite of
the strict competition laws of the EU, if they are no
less economic for the respective plant operator than
equivalent plant related measures. The study “Pro-
duktbezogene Maßnahmen …” (TEXTE 2000/9) is
available free of charge from the Central Reply Ser-
vice. (See info box on page 124) (III 1.4)

Building Materials
In 1999, implementation of the EC Building Materi-
als Directive, which was implemented in German law
by the Building Materials Act 1992, played an im-
portant role. 

The existing regulations in Germany were incorporat-
ed in the draft of the guidance paper “Hazardous

Table 20: New environmental labels in 1999
Basis of award ID Number

Domestic washing machines RAL-UZ 96
Domestic dishwashers RAL-UZ 97
Domestic tumble dryers RAL-UZ 98
Movement area de-icers for airports RAL-UZ 99
Car Sharing RAL-UZ 100
Gas and electirc ovens RAL-UZ 101
Low-emission wall paints RAL-UZ 102

Jury Umweltzeichen
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Figure 21: The 100th environmental label 
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Substances” of the EU Commission for further de-
velopment of the essential requirement of “Health,
Hygiene and Environmental Protection”. In the opin-
ion of the UBA and of the German Institute for Con-
struction Technology (IfBt), further reaching steps
should be taken when producing technical specifica-
tions for construction products (standards and tech-
nical approvals) by limiting or banning substances
which are known to have harmful effects, but have
not yet been dealt with in statutory regulations.
These include solvents and other volatile organic
compounds (VOC) in indoor air or in the domestic
environment. 

Further environmental aspects of building materials,
such as energy and resources consumption, can be
considered with the aid of life-cycle assessments. A
handbook is currently being produced by a working
group of SETAC (Society of Environmental Toxicology
and Chemistry) with the participation of the Federal
Environmental Agency. (III 1.4)

Refrigerant R 22 Banned
Chlorodifluoromethane (R 22) is one of the partially
halogenated hydrochlorofluorocarbons (H-CFC)
which contribute substantially to the damage of the
ozone layer. It is primarily used in trade and industry
as a refrigerant.

Since 1st January 2000, it has been forbidden to dis-
tribute or use this refrigerant in Germany. This also
applies to mixtures that contain R 22. Equipment
and plant that contain R 22 may also no longer be
produced or distributed. 

R 22 can continue to be used in installations and
equipment which was produced or distributed before
the closing date and can also be refilled. This transi-
tion rule applies until the equipment or plant is de-
commissioned or until alternative refrigerants with
low ozone degradation potential can be used as state
of the art. As yet, there is insufficient experience
available for converting existing refrigeration units
with R 22. (III 1.4)

Substitute Refrigerant for R 502
After R12, R 502 is the most important ozone layer
degrading refrigerant. It contains over 50 % of the ful-
ly halogenated R 115 and the partially halogenated
R 22 banned in the CFC Ordinance of 1991. The re-

frigerant R 502 contributes to around 9 % of the an-
nual emissions of fully halogenated CFCs from the
cooling technology sector – related to the ozone-de-
grading effect. After testing potential replacement re-
frigerants, the UBA published the following replace-
ment refrigerant mixtures:

• R 404 A (R 125/R 134a/R 143a)
• R 407 A and B (R 32/R 125/R 134a)
• R 507 (R 125/R 143a)
• R 32/R 125/R 143a (Mix ratios: 10 %/45 %/

45 %). 

These refrigerants have been investigated with re-
spect to their toxicological properties. The use of oth-
er agents than those named which have a much low-
er ozone degradation potential than R 502 is per-
missible. In future, the use of replacement sub-
stances without an ozone degrading potential should
also be standard in old installations.

With the publication of the substitute refrigerants, the
transition ruling for products containing R 502 con-
tained in § 10 Para. 2 of the CFC/Halon Prohibition
Ordinance becomes invalid. As the banned usage
refers to direct handling of R 502, it is inter alia for-
bidden to refill R 502. (III 1.4)

Division III 2

Industrial Branches

Power Generation in the 
Cement Industry
Using funds from the investment programme for the
reduction of environmental impacts, the Federal En-
vironmental Agency subsidised the world’s first ORC
plant (Organic Rankine Cycle, see photo) for the pow-
er generation from low temperature heat in a cement
plant. It started operations on 7th May 1999 at the
company Heidelberger Zement in Lengfurt. The elec-
tricity extraction mainly comprises waste heat
sources, heat supply from cogeneration, electricity
production and the cooling circuit.

30 percent of the clinker cooling air serves as a
waste heat source, having previously remained un-
used during the clinkering process. A partial waste
gas flow with a temperature of 275 °C is now recy-
cled for the electric energy conversion following dust
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extraction in an electrostatic precipitator. The power
generation in the actual ORC plant consists of a va-
poriser and preheater for the drive medium, tur-
bines and the generator. Pentane is used as the
drive medium. The new plant covers part of the own
electricity requirements of the cement plant in Leng-
furt. CO

2 
emissions of around 7,600 tonnes per year

will be reduced. The ORC technology provides the
possibility of using low temperature heat in many
sectors – for example the metal and the mineral in-
dustries. (III 2.2)

Modern Process Technology 
in a Foundry
Iron foundries might emit significant quantities of
dust and gaseous substances that are particularly
harmful to health. The investment project “Reduction
of Dust and Gaseous Emissions from a Foundry by
Using Modern Process Technology” at Eisenwerke
Brühl GmbH in Brühl was sponsored by the Federal
Environmental Agency with the aim of significantly
reducing these emissions. After renewing the mould-
ing plant, the sand plant and the construction of a
cold-box core shop, effective modern waste gas col-
lection and cleaning systems were installed. The
emissions of dust, carbon monoxide, nitrous oxides,
phenols, formaldehyde and ammonia have been re-
duced by up to more than 80 %. This project realised
a trend setting concept for the production of casting
products. (III 2.2)

Production-Integrated 
Environmental Rehabilitation 
in an Oxichlorination Plant
Oxichlorination is an important process for the man-
ufacture of polyvinylchloride (PVC) fabricated materi-
als. At Buna Dow Leuna Olefinverbund, Schkopau, a
low-emissions oxichlorination plant with residual ma-
terials recycling was sponsored within the framework
of production-integrated environmental rehabilita-
tion. A closed chloro-hydrogen cycle was achieved
with the commissioning of the oxichlorination and
chloro-hydrogen recycling plant. The emissions were
reduced substantially; for example, vinylchloride is
no longer verifiable. (III 2.3)

Crude Oil Tank Cleansing
Crude oil is currently stored in Germany in approx.
230 tanks with a floating roof. During the course of
the years, a “Slack wax” or crude paraffin is
formed. These solid encrustations hinder the five-
yearly tank cleansing prior to internal inspection ac-
cording to § 19 i Federal Water Act. 

During the cleansing, harmful emissions such as
benzene might be discharged. A working group,
consisting of representatives of the UBA, the Länder
and the oil industry have produced a research re-
port “Decreasing of Emissions and Work Protection
During the Cleaning Process of Crude Oil Tanks” for
updating state of the art for the reduction of air
emissions. If the techniques described are applied,
the expected hydrocarbon emissions are less than
0.5 kilograms per square metre of tank floor area.
The results are published as a research report of
the Deutsche Wissenschaftliche Gesellschaft für
Erdöl, Erdgas und Kohle (DGMK) under the Number
499-01. It is available from the DGMK, Telephone
++49-40/63 90 04-0. (III 2.3)

Future Environmental Label 
Requirements for Burners and 
Boilers
The “Blue Angel” environmental label (see page
127) enables purchasers of oil or gas fired heating
systems to identify that a device labelled in this way
produces particularly low emissions and saves ener-
gy. The requirements which have applied since the
beginning of 1998 are currently being further devel-
oped. In future the electricity consumption of the
heating system will also be taken into consideration.

The world’s first Organic Rankine Cycle Plant 
(Photo: Heidelberger Technology Centre)
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The new award principles should come into effect
from January 2002. (III 2.2)

Solvent-Emitting Plants
Following the passing of the EC Solvents Directive
(see Chapter 17), an initial suggestion for its imple-
mentation into German law has now been produced.
It must take into account both the legal systematics
of the Federal Immissions Control Act (BImSchG)
and the state of the art for installations emitting sol-
vents. Initial discussions have already been held with
the associations concerned. A two-year research pro-
ject for the production of a “BAT Reference Docu-
ment” (BREF, see Chapter 6) for the solvent sector
has been commenced, the work mainly covering the
areas of “painting and glueing”. 

Two research projects have been completed for the
“print shops and surface treatment” areas which
present measures for reducing solvent emissions
and assess the possible reduction potential
(Ökopool, Hamburg, and Öko-Recherche, Frank-
furt/Main). (III.2.4)

Textile Manufacturing 
and Textile Finishing
The textile finishing industry is a relevant branch
with respect to wastewater due to its high water con-
sumption and the large quantities of chemicals
which it uses. The wastewater pipes are still subject
to the provisions of the 38th Administrative Regula-
tion of 1984 which falls well short of current state of
the art. A draft Appendix 38 to the Wastewater Ordi-
nance submitted by the “Textile Manufacture, Textile
Finishing” discussion circle was subsequently dis-
cussed by the Federal Government/Federal States
working group for § 7a of the Federal Water Act
(WHG) and can now be included in the continued
legislation procedure. Apart from banning the dis-
charge of certain hazardous substances, the new
version of the minimum requirements, which was
brought out against the background of the 6th

amendment of the WHG, also includes requirements
for wastewater at the place where it arises, before it
is mixed with other wastewater and before being dis-
charged into the watercourse. This means that im-
proved internal, production-integrated prevention
and reduction measures are required. Therefore, the
planned regulations also include those operations,
which discharge wastewater into municipal wastewa-

ter treatment works as so-called indirect dischargers.
Exceptions to the requirements are provided for ex-
isting discharges. (III 2.4)

Biologically Degradable Plastics
Biologically degradable plastics are still a young class
of materials. The quantity of products made from
these materials introduced to the market to date is
still insignificant. An up-to-date investigation by the
EU, however, foresees a future market potential of
1.15 million tonnes in Europe. The special property of
bio-degradability opens up methods of disposal to
these materials which naturally remain closed to con-
ventional plastics: composting or fermentation. It is
not seldom, that the business circles concerned de-
duce a general ecological advantage for biologically
degradable materials due to one or other special fea-
ture (for example sparing non-renewable resources).
The UBA has always contradicted such short-sighted
perspectives and has demanded that industry only
make statements about environmentally relevant
properties based on life-cycle assessments according
to the DIN ISO 14 040 ff. series of standards. Be-
cause such ecological balancing is still overdue, the
UBA has tried for some time to initiate a research
project, together with industry, on the ecological as-
sessment of products from biologically degradable
plastics of various origins. Unfortunately, the re-
sponse from industry to this offer has been minimal
to date. (III 2.4)

Battery Ordinance 
and Battery Recycling 
Public relations work was continued for the Battery
Ordinance (BattV) which came into effect in 1998. A
research project has been awarded to assess various
battery recycling methods as well as to produce a na-
tional cadmium balance, the intermediate results of
which will be presented in autumn 2000. (III 2.4)

Project Sponsorship 
“Waste Industry and Rehabilitation
of Contaminated Sites”
Since 1976, the UBA has been responsible for spon-
soring “Waste Industry and Contaminated Sites Re-
habilitation” projects on behalf of the Federal Min-
istry of Research (BMBF) as project sponsor. The
aim is to assist the Ministry in carrying out environ-
mentally relevant projects. In 1999, 148 suggested
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projects were examined with respect to their suitabil-
ity for sponsorship, 81 projects were processed with
the aim of funding by the BMBF which guarantees
more than 27 million DM in grants for over 180 cur-
rent projects as well as organising three status sem-
inars and six expert discussions. The distribution of
this sum amongst the various development areas is
given in Table 21. Seven selected final reports have
been published in the “Green-White Series” of the
BMBF. They are available from the PR Department
of the Federal Ministry for Research: Bundes-
forschungsministerium, Referat Öffentlichkeitsarbeit,
Postfach, 53170 Bonn

Prominent Focal Areas of Work
The Use of Cleansing Walls for the Rehabili-
tation of Contaminated Sites. The aim is to ver-
ify the cleansing performance and possible areas of
use of cleansing walls, which are currently being de-
veloped. 

These are porous walls which are installed in
aquifers and contain materials which act as a cata-
lyst. Pollutants precipitate on these walls. This
method opens up new opportunities for the further
reduction of costs in the rehabilitation of contami-
nated sites in Germany. It is planned to regularly in-
form the public on the status of the activities by
means of status seminars. 

Combined Research on the “Mechanical-
Biological Treatment of Waste for Landfill
Sites”. The results were presented to the public at
a conference held on 7th and 8th September 1999.
The investigations were aimed at analysing and as-
sessing processes and products which enable eco-
logically unobjectionable depositing. Different pro-

cess combinations were tested commercially in four
pilot systems: Material size reduction and sieving in
connection with processes of aerobic treatment (rot-
ting), immobilisation, fermentation and sterilisation.
An important part of the research work was oriented
to determining the suitability of the products pro-
duced for deposition and their long-term stability as
well as the whereabouts of contaminants in the treat-
ment and deposition. 

Recultivation of Landscapes Left by Lignite
Coal Mining. The research project of the Finster-
wald Research Institute for Landscapes Left by Min-
ing has been completed. The project concentrated
on determining suitable measures for the use and on
controlling the success of biological and other mass
wastes. These included sewage sludge, composts
and power station ash for recultivation of the land-
scapes left by mining.

Combined Research on “Biological Methods
for Soil Rehabilitation”. It was verified that the bi-
ological cleaning processes developed can be used
successfully, not only with small quantities of soil in
the laboratory but also for large quantities of soil. In
1998 and 1999, investigations were carried out in
three pilot systems in Clausthal-Zellerfeld as to how
the explosive TNT can be biologically degraded. The
representative trials achieved results which are
equivalent to thermal treatment. 

Rehabilitation of the Disused Military Sites
in Stadtallendorf. In Stadtallendorf, more than
12,000 people live and work on properties which
were formally used for explosives production and
were used as residential accommodation and com-
mercial purposes following World War II. The re-
search project demonstrated possibilities for the
environmentally friendly and inexpensive removal
of typical explosive compounds which get into the
soil or remain in decommissioned wastewater sew-
ers. Around 11,000 tonnes of soil have been treat-
ed in Stadtallendorf, whereby 7 tonnes of typical
explosive compounds – including 300 kg explo-
sives – have been removed to date. The rehabilita-
tion measures make unlimited use of the proper-
ties and gardens possible again. In addition, costs
for otherwise necessary groundwater treatment
plant are avoided. The final report is available from
the Hessian Ministry for the Environment, Agricul-
ture and Forestry, Mainzer Straße 80, 65189 Wies-
baden. 

Table 21: Volume of grants for projects on the waste industry
and contaminated sites 1976–1999
(Figures rounded up or down)

Focus of grant Amount of grants
Million DM %

Waste prevention and recycling 179.2 22.0
Waste treatment 257.1 31.5
Final storage 75.1 9.2
Rehabilitation of contaminated sites 287.2 35.2
Planning, prognoses 19.9 2.1
Total 815.5 100.0
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Division III 3: 

Waster and Wastewater Industry

European Waste Catalogue
The European Waste Catalogue (EWC) and the Haz-
ardous Waste List (HWL) have both been in use in
Germany since the beginning of 1999. When adopt-
ing them as national law, Germany categorised a to-
tal 19 additional wastes as hazardous and notified
the European Commission. Other member states al-
so notified the Commission of additional types of
waste as hazardous. In an initial round of amend-
ments, around 60 items of the EWC/HWL have been
altered on this basis. In addition, the Technical Adap-
tation Committee decided to merge the previously
separate EWC and HWL catalogues in a single, joint
catalogue and to highlight the hazardous wastes in
the joint catalogue (with an asterisk). This joint cata-
logue should come into force on 1st January 2002.

(III 3.1)

Transboundary Movements of Waste
The quantity of exported and imported waste requir-
ing notification rose once again in the year 1998 –
the figures for 1999 are not yet available. The total
quantity exported is around 1.38 million tonnes,
whereby the export of timber waste to Italy has risen
particularly sharply. The majority of the waste was ex-
ported to EU and European Free Trade Association
countries (EFTA, including above all Norway, Iceland
and Switzerland).

Around 0.2 million tonnes of non-hazardous, but nev-
ertheless notifiable waste was exported to Eastern
Europe. Export to non-European countries is very
low. It constitutes around 1 percent of the total quan-
tity. 

The imported quantity is around 0.7 million tonnes,
which equates to an increase of almost 30 % com-
pared to 1997. The largest quantities came from EU
and EFTA countries, the largest quantities coming
from Switzerland, the Netherlands and Luxemburg,
each with more than 100,000 tonnes. Imports from
Eastern Europe with a share of approx. 2 % and from
non-European countries with approx. 0.5 % are com-
paratively low. Detailed information is given in the
“Bericht zur grenzüberschreitenden Abfallver-
bringung” which is to be published as part of the

TEXTE series. It will be available from the Central
Reply Service. (See info box on page 124) (III 3.1)

Landfilling
The disposal of waste in former mines plays a spe-
cial role in the German waste industry. There are
three underground storage sites (UTD) for the re-
moval of wastes requiring special monitoring (so-
called special wastes). The quantities of waste stored
there in 1998 and 1999 are given in Table 22. Typi-
cal wastes which are stored in the UTD at Herfa-Neu-
rode (Hessen), are used hardening salts, dye wastes,
plant protection product wastes, residues from in-
dustrial wastewater treatment, distillation residues,
various solid wastes that contain toxic heavy metals,
as well as condensers and transformers with residu-
al contamination of polychlorinated biphenyls (PCB)
and PCB contaminated soil.

The spectrum of waste in the UTD at Zielitz (Saxony-
Anhalt) is similar, while primarily flue gas purification
residues from waste incineration plants were stored
in the UTD at Heilbronn (Baden-Württemberg) until
mid 1999. 

In addition, there are a number of mines in which
non-mining wastes are used for backfilling and pack-
ing purposes within the framework of mining permits.
In 1998, 22 such mines were named, some shut
down, some still being worked, plus an unspecified
number of disused deep lignite coal workings in
Brandenburg and Saxony-Anhalt which have to be
drilled from the surface from time to time and
pumped full with lignite fly ash to counteract mine
sags and earth falls. (III 3.2)

Incineration of Wastes 
During the German Presidency of the Council in the
1st half-year of 1999, the Federal Environmental Agen-

Table 22: Quantities of waste disposed of in
German underground storage sites (UTD)

1998 1999

UTD Heilbronn 51,505 t 50,721 t
UTD Herfa-Neurode 79,494 t 130,800 t
UTD Zielitz 10,935 t 44,500 t

Totals: 141,934 t 226,021 t
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cy was involved in producing a suggestion for a Direc-
tive for the Incineration of Wastes. On 24th/25th June
1999, the Environment Ministers’ Council of the Eu-
ropean Union unanimously adopted the suggestion as
a “Joint Position”. It was published in the European
Community Gazette on 28th January 2000.

The central components of the suggestion are: 
• The summarising of the scope of hazardous and

non-hazardous wastes in a single directive. This
essentially equates to the scope given in 17th

BImSchV;
• The stipulation of new limiting emissions values,

primarily for the incineration of municipal waste,
essentially corresponding to those given in the
17th BImSchV;

• The first time stipulation of limiting values for
the drainage of wastewater from waste gas
purification, which go significantly further
than in Appendix 47 of the outline Ab-
wasserVvV, and 

• The stipulation of detailed requirements for
emissions reduction in the co-incineration of
wastes, which are covered more specifically
and strictly than in the 17th BImSchV. 

Following consultations with the Parliament, the Di-
rective is expected to be approved at the end of 2000.

Biowaste Ordinance
The Biowaste Ordinance, which is into force since
21st September 1998, is to be amended in the short-
term because the pertinent industry has objected to
limitations in the use of biologically degradable plas-
tics from renewable raw materials.

A suggested amendment by the Federal Government
was accepted by the Bundesrat with the limitation
that products from biologically degradable plastics
must not be collected in biowaste bins. This limita-
tion was not adopted by the Federal Government. An
amendment to the Biowaste Ordinance is therefore
not to be expected in the near future. Independent of
this, the UBA questions the sense of specific com-
posting of biologically degradable plastics.

A Federal Government-Federal States working party,
in which the UBA is also involved, is currently pro-
ducing instructions for the Biowaste Ordinance to en-
able the Länder to uniformly interpret enforcement of
the Ordinance. (III 3.3)

Wastewater Constituents 
of Wetlands
Wetlands have proven their worth in the treatment of
domestic wastewater. It is unclear to what extent per-
manent operation of ten to twenty years can be guar-
anteed, because – apart from limitations in use due
to organic substances (blockaging of the soil filter) –
contaminants might also accumulate in the soil filter.
Therefore, horizontally and depth-oriented soil sam-
ples were taken from systems with different soils ma-
terials and investigated for individual and composite
wastewater relevant parameters.

The result: Wastewater constituents are accumulated
in wetlands due to transformation, filter and sorption
processes as well as precipitation reactions. De-
pending on the type of system, these distribute
themselves in the immediate inlet area, individual
horizontal layers or diffusely over the whole system.
The material loads are highest where a horizontal
layer of dying biomass develops. This leads in part to
its classification as waste requiring disposal. Treat-
ment and disposal methods are necessary for
“used” soils materials in the case of conversion mea-
sures to planted soil filters. According to rough bal-
ances, costs must be calculated for this, which can
increase the specific wastewater costs after approx.
15 years’ operation with maximum 20 Pfennigs per
cubic metre wastewater. In addition, structural in-
stallations must be provided in the design of the sys-
tem, which enable temporary discharge of the hori-
zontal deposit and soil filter exchange in the inlet
area without damaging the system. The study,
“Verbleib von Abwasserinhaltsstoffen …” (TEXTE
99/78), is available from the Central Reply Service.
(See info box on page 124). (III 3.5)

No Bacteria from 
Sewage Treatment Plants
The sewage treatment plant currently in operation
display a considerable discharge of microorganisms
in the outlet of around 10 to 100 million germs per
litre. There is a considerable amount of pathogenic
germs and bacteria which are antibiotic-resistant. All
microorganisms can be retained with the aid of mi-
cro filters in the biological purification stage which
prevents the spread of pathogenic germs and multi-
ple resistances.

Due to the air and oxygen intake required in classic bi-
ological wastewater treatment, pathogenic microor-
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ganisms also get into the atmosphere. In laboratory-
scale sewage treatment plant, special filter laminates
with a pressure loss of less than 10 cm column wa-
ter displayed virtually complete germ retention (over
99.7 %). The combination of bio-membrane filtration
and waste air laminate filtration thus achieved zero
emissions of pathogenic microorganisms. This type
of plant is available as domestic and small sewage
treatment plant and even as large sewage treatment
plant. It is also possible to retrofit existing biological
wastewater treatment plant. With respect to wastewa-
ter, appropriate requirements will in future be imple-
mentable for individual cases via § 41 of the Protec-
tion against Infection Act (see Chapter 10). With re-
spect to waste air, relevant requirements could be in-
serted in the amendment to the Technical Instruction
Air, analogue the requirements for mechanical-bio-
logical waste treatment plants. (III 3.5, II 2.4)

Fish Egg Test Instead of Fish Test
Both the Wastewater Charges Act and the Ordinance
Regarding Requirements for the Discharge of
Wastewater into Bodies of Water to § 7a of the Fed-
eral Water Act (WHG) include the acute fish test. This
standardised method of testing (DIN 38412-L 31) is
used by the monitoring authorities. It is also used in
the self-monitoring of industrial operations.

This test is used to determine the dilution of waste-
water, at which no fish dies within 48 hours. The reg-
ulations of the Wastewater Charges Act, in the ad-
ministrative regulations and in the Wastewater Ordi-
nance are matched with each other so that the re-
sults of the fish tests can be used for the enforce-
ment of both regulations.

The UBA has suggested the complete replacement
of the fish test in enforcement of the water legislation
by a “fish egg test”. Under applicable national and
international law, this test is not considered an ex-
periment on animals. In 1997, at the application of
the UBA, a working group was set up at the German
Institute of Standards (DIN Sub Committee 7, Work-
ing Group 6), which produced and submitted a draft
standard in 1999 following successful comparative
laboratory tests. This draft was approved by the Stan-
dards Committee for Water (NAW I 3) and appeared
in April 2000 as a yellow print (DIN). Issue of the fi-
nal standard is planned for the end of 2000. The Eu-
ropean (EN) and international standards (ISO) for the
fish egg test will be introduced during 2000. The yel-

low print of the standard, “Biological Test Methods
for Wastewater Monitoring” is available from the
Beuth Verlag, 10772 Berlin. (III 3.6)
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Division 1: 

Chemicals Safety – 
Environmental Testing

Environmental Testing 
of Pharmaceuticals
Since the 8th amendment of the Pharmaceutical
Preparations Act (AMG) came into effect, the Feder-
al Environmental Agency (UBA) has been the con-
senting body for environmental protection provisions
in the licensing procedure for pharmaceuticals ac-
cording to § 28 Para. 3 AMG. In 1999, the assess-
ment work was limited to veterinary pharmaceuti-
cals. Work is being carried out on criteria and data
requirements for the evaluation of the environmen-
tal comparability of human pharmaceuticals which
will enable an environmental assessment to be car-
ried out within the framework of the authorization
procedure.

In 1999, within its role as a consenting body, the
UBA processed 35 applications for authorization for
veterinary pharmaceuticals which had been submit-
ted to it by the authorization body of the Federal In-
stitute for Consumer Health Protection and Veteri-
nary Medicine (BgVV) due to their environmental rel-
evance. As in most cases, the information submitted
by the applicants was insufficient. Subsequent de-
mands had to be made, for example in the form of
studies on the environmental behaviour of the active
pharmacological ingredients. (IV 1.1)

New Substances According to the
Chemicals Act
The registration and notification obligations for new
substances which are brought onto the market in
Germany are at the centre of the Chemicals Act
(ChemG). The UBA is responsible for assessing the
environmental risk of the notified substances in the
enforcement of the Chemicals Act.

In 1999, 100 new substances were notified in Ger-
many which are distributed over 13 user groups (Fig-
ure 22).

Subsequent requirements were raised for three sub-
stances due to faulty or incomplete documents. Risk
assessments were produced for 76 substances of
these, 41 substances were classified as “dangerous
for the environment”. They must be labelled accord-
ingly.

The results of the risk assessments are as follows:
• Conclusion I: No additional information require-

ment before reaching the marketed quantity of
100 tonnes per annum (t/a) = 64 substances

• Conclusion II: On achieving the marketed quanti-
ty of 10 t/a, additional information or test results
are necessary: = 7 substances

• Conclusion III: Immediate additional information
or test results are required: = 4 substances

• Conclusion IV: Immediate risk reduction mea-
sures are necessary, initiation of dialogue with
the notifier: = 1 substance

A total of 327 new substances were registered in the
other EU member states. In 1999, 26 substances
reached the marketed level 1 (100 t/a) and 3 sub-
stances the marketed level 2 (1,000 t/a) throughout
the EU. (IV 1.1)

Need for Reform of Assessment 
of Existing Chemicals 
The EC Existing Chemicals Regulation is aimed
at existing substances which are to be assessed

Department IV: Safety of Chemicals
and Gene Technology

Department IV: Safety of Chemicals
and Gene Technology

Detailed reports and background information
is available on many of the topics, some of
which in English as well. All orders from out-
side Germany may be directed to the Central
Reply Service of the UBA, Bismarckplatz 1,
14193 Berlin, Germany. Fax ++49-30/89 03-
2912. A list of all UBA publications is also
available from here, free of charge.
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as a priority due to their particularly hazardous
properties, high production quantities and com-
plex use patterns. Existing chemicals are com-
mercially used substances which were on the
market before 18th September 1981. They are
listed in the European Inventory of Existing
Chemical Substances (EINECS) of the EU Com-
mission. 

The assessment includes a systematic risk assess-
ment and, if the results of the risk assessment show
a need for regulation, a strategy for effective and ef-
ficient risk reduction. 

This approach is intended to provide the political
decision-makers with a basis for EU wide risk re-
duction measures which satisfy the following prin-
ciples:

• Systematically produced according to generally
accepted technical rules,

• Presented in the most transparent and traceable
way possible,

• Scientifically justified and based on validated in-
formation and

• Accepted due to the technical-scientific discus-
sion of all participants.

The first three priority lists of the EU were published
in 1994, 1995 and 1997. In total, they include 110
existing chemicals. The risk assessment of 49 sub-
stances is so advanced in the EU that the following
results are emerging:

• In the case of three substances, there is no need
for further action at present;

• Risk reduction measures are required for 23
substances and

• The data situation for 23 substances should be
improved first.

The complete procedure through to publication of
the EU Commission’s recommendations has only
been completed by four substances to date: 2-(2-
methoxyethoxy)-ethanol, 2-(2- butoxyethoxy)-ethanol,
short-chained chloroparaffins as well as alkylbenzol
(C10-C13). The summaries of the risk assessments
are available on the internet (http://ecb.ei.jrc.it/
existing-chemicals).

The assessment status and results for the sub-
stances of the 1st priority list examined by the UBA to
date (substances with German management) are
given in Table 23, page 138.

The risk assessment at EU level was not able to
be completed for the four substances methyl-
methacrylate, methacrylic acid, acrylic acid and
3,4-dichloroaniline. However, a need for regulation
of environmental aspects is already indicated. The
UBA has begun to develop appropriate risk reduc-
tion strategies. The existing chemicals include
15,000 to 20,000 substances with annual pro-
duction quantities of between 10 and 1,000 t/a as
well as 2,600 substances with production quanti-
ties of over 1,000 t/a only in Europe. Given this
quantity problem, increased discussions are tak-
ing place regarding how the assessment can be
accelerated. 

The UBA has actively participated in this discussion.
The most important points were recorded in the con-
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Figure 22: Number of new substances registered in 1999
arranged according to areas of use

As substances can be registered for several areas of use, the number of
substances is not the same as the number of registrations

A: Photo industry

B: Chemicals for synthesis
processes

C: Personal use and household

D: Manufacture of polymers

E: Cellulose, cardboard, paper

F: Metal extraction, refinement,
working

G: Textile processing industry

H: Production of electrical and
electronic appliances

I: Chemicals for use in public
spaces, e.g. cleansing agents
(professional products), office
products

J: General chemicals

K: Construction and mechanical
engineering industry

L: Fuel industry

M: Dyes, lacquers & varnishes, paints

N: Agriculture

O: Leather industry

P: Miscellaneous
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clusions of the EU Environment Ministers’ Council of
24th June 1999 (EU Council Document 11265/99).
The EU Commission plans to present its ideas for
the new conception of the European chemicals poli-
cy in summer 2000. (IV 1.2)

Authorization of Plant Protection
Products (PPP): Lawsuits Rejected
Within the framework of the authorization of plant
protection products (PPP) which were able to be
brought onto the market by the end of 1998, manu-
facturers of PPP sued for continued licensing ability
at the administrative court of Braunschweig. This
was against the background of the new Plant Pro-

tection Act (PflSchG) coming into force, through
which the consenting responsibility of the UBA is ex-
tended to include the whole natural balance.

The Braunschweig administrative court rejected the
applications of the manufacturers for preliminary li-
censing of PPP in 13 cases. Due to the retraction of
an application, the proceedings were cancelled for
one product. In five cases, the licensing body was ob-
ligated by a temporary ruling to (temporarily) licence
the PPP until a decision had been reached with re-
spect to renewed licensing.

The court decisions in the preliminary process con-
firm the correctness of the UBA’s assessments and

Table 23: Status of execution of the EC Existing Chemicals Ordinance in the Federal Environmental
Agency (1st EU Priority list: Substances with German management)

Substance Draft of the Dispatch to Closing Expectec Environmental
environmental the EU (environ- Discussion conclusions risk
part of the risk mental health in the EU for the classification
risk assessment and occu- (technical environment
by the UBA pational safety) level)

EDTA 11/98 - - RM/V.d.D. R 52/53
EDTA Na salt 11/98 - - RM/V.d.D. R 52/53
Aniline 3/96 8/99 - RM/V.d.D. N, R 50
Benzol 4/98 - - V.d.D. R 51/53
Acrylic acid 1/96 9/97 9/99 RM N, R 50
Methyl acetate 9/95 5/98 6/98 k.H. n.e.
Methacrylic acid 7/95 7/96 9/99 RM N, R 50
Methyl methacrylate 6/96 7/97 9/99 RM n.e.
3,4 dichloroaniline 6/96 1/99 9/99 RM N, R 50/53
4-methyl-m-phenylene 9/96 - - V.d.D. N, R 50/53
diamine (TDA)
4,4`-methylenedianiline 7/95 3/97 9/98 V.d.D. N, R 51/53
(MDA)
2-Ethylhexylacrylate 8/96 - - V.d.D. n.e.
DSDMAC 8/95 8/96 6/98 V.d.D. N, R 50/53
Vinyl acetate 1/96 - - V.d.D. n.e.
Phenol 9/96 - - V.d.D. n.e.
But-2-yn-1,4-diol 8/95 9/96 3/98 k.H. n.e.
Ethanoic acid ethyl ester 6/95 4/97 3/98 k.H. n.e.

V.d.D. Improvement of the data situation required N Environmentally hazardous
RM Risk reduction measures required R50 Very toxic for water organisms
k.H. No action required at present R51 Toxic for water organisms

R52 Harmful to water organisms
R53 Can have harmful effects in watercourses

             in long-term
n.e. Not to be classified
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evaluations. It will therefore continue to undertake an
expert weighing up of the aims of environmental pro-
tection and protection of cultural crops in future too. 
Plant protection (protection of cultural crops) and en-
vironmental protection (protection of the natural
ecosystem) are equal ranking protected goods both
according to German plant protection legislation as
well as the EC Directive 91/414/EEC. No culture
must be allowed to remain without protection, where-
by the needs of environmental protection must be
given extensive consideration. The UBA is of the
opinion that disputed problems should not be solved
by confrontational methods but in an acceptable co-
operation between all the parties involved. Therefore,
in 1999 the expert cooperation with manufacturers
and users in agriculture was continued. (IV 1.3)

Detergents and Cleansing Agents
In 1999, more than 5,500 new detergents and
cleansing agents or new compositions of existing
brands were marketed in Germany. This takes into
consideration all products from the domestic, com-
mercial and industrial sectors, which can get into the
wastewater or watercourses following normal use
and which have to be notified at the UBA according
to the Detergents and Cleansing Agent Act (WRMG);
the required data include the formulation of the prod-
ucts. This does not include body care products and
cosmetics. 

The notifications recorded by the UBA show that at
the end of 1999 there were a total of over 23,000 de-
tergents and cleansing agents, notified by about
4,000 companies, on the German market.

In 1999, 345 companies reported products for the
first-time. The proportion of foreign companies
among those registering for the first time rose from
year to year and was over 26 % in 1999.

The examination of the requirements of the Deter-
gents and Cleansing Agents Act is the responsibility
of the Länder (States), in which the manufacturer or
distributor has its registered office. (IV 1.4)

Pipe Cleaners
Bacteria-based cleaners are frequently offered as
pipe cleaners in the commercial and industrial sec-
tors for problematic fat soiling. In a research project
awarded to the TÜV for Energy and Systems Tech-

nology in Eschborn, no pathogenic germs were
found in the cleaning products investigated. Howev-
er, practical trials show that an alarming increase in
the chemical oxygen demand (COD) and biochemi-
cal oxygen demand (BOD

5
) can occur in wastewater

following use of cleansing products containing bac-
teria. (IV 1.4)

Division IV 2:

Substance Assessment, 
Gene Technology

Long and Short-Term Transport of
Plant Protection Products 
According to the latest knowledge available, plant
protection products (PPP) are not only spread by di-
rect spray drift during the application, but also to a
comparatively large extent by evaporation of the
treated crop from the air and to a lesser extent via
the soil. Under certain circumstances, the PPP can
travel large distances from the treated area and then,
dependent on the climatic conditions, deposit again.
Substances which have such characteristics are
called persistent organic pollutants (POPs). 

As the result of a research project, the Fraunhofer In-
stitute for Environmental Chemistry and Ecotoxicolo-
gy in Schmallenberg, suggests an atmospheric resi-
dence time of two days as the assessment criteria for
authorisation by the Federal Environmental Agency
(UBA), based on the criteria of the UN Economic
Commission for Europe (UN-ECE) and of the Envi-
ronment Programme of the United Nations (UNEP)
for POPs. Wind velocity of 5 metres per second
(m/s) means that at a distance of 800 km about half
the concentration of the substance concerned is still
present. If the residence time exceeds two days and
in addition there is both a clear persistence in the
soil and a significant bioaccumulation potential (see
Chapter 14), authorisation for the PPP is question-
able. Initial examinations of over 25 active ingredi-
ents showed that the already identified POPs (inter
alia dieldrine, DDT and lindane) fulfil the criteria, con-
trary to the majority of the authorised active ingredi-
ents. 

The study also contains a suggestion, how short-
term transport via the air to adjacent ecosystems
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can be calculated and assessed. Dependent on the
evaporation rate and the type of culture, the expo-
sure concentration to non-targeted plants in the vicin-
ity of the application area can be calculated (PEC val-
ue) and then be compared with an effect concentra-
tion (PNEC value) for food intake of wild animals or
humans. (IV 2.2)

New Testing Methods for Biological
Degradability and Bioaccumulation
In 1999, discussions were held at the UBA be-
tween experts from the EU countries and the USA
on the process of biological degradation under nat-
ural conditions and for bioaccumulation in sedi-
ment organisms. With respect to degradation in a
water-sediment system, the parties involved
agreed that such simulation tests are required for
a more realistic estimation of the environmental
risk. A suggestion of the UBA for bioaccumulation
tests with tubifex tubifex worms living in the sedi-
ment also met with approval. Important aspects
for increasing the scientific reliability of the test
systems were produced. Both suggestions should
be incorporated in guidelines of the Organisation
for Economic Cooperation and Development
(OECD). Following revision they must be tested in
inter-laboratory tests for their applicability and re-
producibility. The study “Entwicklung und Er-
probung eines Bioakkumulationstests …” (TEXTE
99/2) is available from the Central Reply Service.
(See info box page 136) (IV 2.3)

Execution and Assessment 
of Mesocosmic Studies
In the assessment of plant protection products (PPP)
according to the EC Directive 91/414/EEC, a risk
can frequently not be precluded based on the results
of acute and long-term laboratory tests. So-called mi-
crocosmic and mesocosmic studies, in which the ef-
fect of the substance on aquatic biocoenoses is
recorded under consideration of distribution and
degradation are suitable for refined risk assessment.
However, there are currently no internationally
agreed test guidelines, how such trials should be un-
dertaken and assessed. 

Therefore, in May 1999, at the initiative of the UBA,
an international workshop “Community Level Aquat-
ic System Studies Interpretation Criteria” (CLASSIC)
was held at the Fraunhofer Institute for Environmen-

tal Chemistry and Ecotoxicology, Schmallenberg.
The Federal Biological Agency for Agriculture and
Forestry, the OECD, the EU Commission and the Sci-
entific Society for Environmental Toxicology and
Chemistry (SETAC) were also involved.

Mesocosmic studies use a model biocenoesis of or-
ganisms which are subjected to PPP under artificial
conditions. Mesocosms which contain sensitive
species and use reliable statistical methods for the
assessment provide reliable results which can be
used without an additional factor of safety. 

The actual aim of mesocosmic studies is, according
to the EC Directive 91/414/EEC, to preclude unac-
ceptable effects on the natural ecosystem. As a re-
sult, the participants discussed deducing an ecolog-
ically acceptable concentration (EAC). This was de-
fined as the highest concentration without ecologi-
cally significant effects. The majority of the delegates
supported this concept, nevertheless they failed to
reach agreement with respect to the criteria for
which effect is ecologically acceptable. (IV 2.4)

Risk to Water from Wastes
Substances hazardous to water in the meaning of
§ 19 g Federal Water Act (WHG) are not only pure
substances and preparations, but also wastes. How-
ever, they cannot be classified into water hazard
classes (WGK, see Chapter 15) on the basis of risk
phrases (R phrases). 

In a UBA research project, various wastes (sewage
sludge, lacquer sludges containing solvents, gal-
vanisation residues, hard coal fly-ash, rotted mate-
rials of mechanical-biological waste systems as well
as slags and smelt granulate of waste incineration
plants) are partially leached out several times with
water (eluted) and the eluate investigated in eight
different biotests. In addition, the heavy metals and
several collective parameters were determined ana-
lytically. 

All eluates displayed harmful effects in at least sev-
eral of the ecotoxicological investigations, whereby
different tests reacted with a high degree of sensitiv-
ity. In the case of multiple elution (up to six times),
the toxic effect receded, but did not disappear. There-
fore, in general, a longer-term subsequent delivery of
toxic components must be assumed. The toxicity in
smelt granulates was very low, and significantly high-
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er for several sewage and lacquer sludges as well as
materials from mechanical-biological waste treat-
ment plants. 

A general classification scheme into WGK for wastes
was developed on the basis of the eluate results
based on the classification system for substances
and is to be discussed with experts. According to the
results, the wastes investigated are to be termed
“slightly harmful to water” (WGK1), some of which
lie at the boundary for the next higher water hazard
class (WGK2). (IV 2.6)

Genetically Modified Plants
An important task of the UBA in 1999 was to pro-
duce a monitoring concept for the environmental ef-
fects of genetically modified plants which already
have a market licence. In addition, consent was giv-
en to 17 applications for release, plus 130 subse-
quently reported locations.

Monitoring the long-term effects of genetically modi-
fied plants on the environment is a suitable instru-
ment to close gaps in knowledge of ecological ef-
fects. In addition, the aim is to determine and assess
changes in the natural ecosystem and its effects.
The UBA, together with the Länder (States), pro-
duced the outline principles for a monitoring concept
on behalf of the Environment Ministers’ Conference
which is suitable for implementation by the statutory
EC regulations. Initial suggestions for the selection of
areas suitable for the monitoring, for which initially
selected transgenic plants (herbicide resistant rape
and insect resistant maize) and the matching moni-
toring parameters were produced (see Chapter 16).
Monitoring of genetically modified plants should be
integrated into existing environmental monitoring
programmes wherever possible. (IV 2.5)

Genetically Modified Trees 
and Shrubs
Due to the worldwide increasing number of releases
and their particular environmental relevance (long
generation period, spread in natural ecosystems, key
species) genetically modified trees and shrubs are
increasingly significant. 

A research project carried out by the Humboldt Uni-
versity in Berlin, Institute for Biology, investigated the
risks and perspectives as well as suitable safety mea-

sures. The results were presented at a specialist dis-
cussion in September 1999. The parties agreed ge-
netically modified that if necessary plantation trees
should be released, as the risks of the release of
transgenic trees in the forest cannot be estimated at
present.

The conference material (TEXTE 99/99), is available
from the Central Reply Service. (See info box page
136). (IV 2.5)
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Division Z 1:

Administration and 
Project Management

Employees
By the end of 1999, the number of jobs at the Fed-
eral Environmental Agency (UBA) had decreased
by 1.5 % to 1,032 compared to 1998 (Table 24).
As in previous years, the number of female em-
ployees continued to rise. The ratios for the vari-
ous career and salary groups are given in Table
25. (Z 1.1)

Training
In 1999, the UBA trained eleven school leavers for a
job as “administrative assistant”. Four trainees have
been offered a job. The training primarily took place
in the Central Administration. In addition, ten per-
sons received training as “chemistry lab techni-
cians” in other Departments. 

Furthermore, 15 trainee lawyers and 72 university
students as well as four Ecology Year Volunteers
were given the opportunity to undergo a period of ad-
ministrative and practical training in the Federal En-
vironmental Agency. (Z 1.1)

Budget
The UBA had a total budget of around 149 million
DM in 1999 (Table 26). The increase compared to
1998 is due to the adjustment of the investments
for construction works to the actual schedule. The
flexibilisation instruments used for the first time in
1998 within the framework of the Federal Govern-
ment’s reform of budget legislation proved their
worth. (Z 1.2)

Quality Assurance in 
Project Management
The reorganisation of the Agency, which came into
effect in August 1999 (see introductory chapter,
page 6 ff), also brought a substantial streamlining of
structures and procedures in the area of project su-
pervision. 

Apart from guidance for research and development
projects, there has been no comprehensive docu-
mentation of regulations and procedures for the
project supervisors. To this end, a manual for tech-
nical supervision of special projects/R+D projects
was developed. 

With this manual, the UBA ensures that task and
performance descriptions are available to interest-
ed parties in all award procedures in as much de-
tail as possible. This makes it easier for applicants
and bidders to draw up appropriate applications
and bids. 

In the UBA, use of the manual ensures a uniform
high level of quality in the technical supervision of
projects. This it can be seen as a preliminary stage
for a system of quality planning within the frame-
work of a future formalised quality management.

(Z 1.3)

Central AdministrationCentral Administration

Table 24: Posts according to budget plan
Year Total Civil Servants White-collar Blue-collar

1997 1,057 485 493 79
1998 1,043 476 490 77
1999 1,032 397 556 79

Category Total Male Female
number Employees Employees

Higher service 146 125 21
(management)
Higher service 331 185 146
Higher intermediate
service 303 140 163
Intermediate service 312 65 247
Ordinary service/ 86 56 30
workers

Summe 1,178 571 607

Table 25: Ratio of male and female employees
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Division Z 2: 

Documentation, Data Processing 
and User Care

The IT Platform of the Agency
UBA has a modern, distributed information technol-
ogy (IT) infrastructure to be able to carry out its many
tasks (Figure 23). Information management is no
longer imaginable without this technology. In 1999,
the gradual, complete furnishing of the individual
workplaces with personal computers (PCs) accord-
ing to their requirements was completed. The avail-

able services are realised in multiple-stage client-
server architecture. All UBA locations are connected
to each other via a fixed line. Small field offices of the
measuring network are reached via dial lines. The se-
lection of the software is oriented to current devel-
opments in internet technology. This ensures far-
reaching linkage to a wide range of research rela-
tionships.

The servers are operated with WindowsNT-Server
and Unix operating systems. Powerful central
servers provide the central services, such as large
databases and computation-intensive models. Local
or dedicated servers secure the distributed services.

Table 26: Federal Environmental Agency budget

Target 1998 Target 1999
‘000 DM ‘000 DM

I. Federal Environmental Agency budget
I,1 Total expenditure 135,142 148,603

Of which
– Personnel 93,722 95,744
– Investment 8,916 18,634
– Scientific publications
and documentation 557 563

– Environmental information and documentation system 4,488 4,533
(UMPLIS)

– Data processing 5,423 6,550
I.2 Services requested by Federal authorities

and third parties
– Federal authorities 3,059 2,353
– EU, others 3,043 3,330

II. Managed funds, inter alia for
– investments towards pollution
abatement 25,225 10,150

– Award of research projects (UFOPLAN) 46,046 45,625
– Environmental specimen bank 8,180 8,770
– Grants to associations and other
groups

– Institutional support 3,583 3,583
– Project support 8,309 9,147
– Environmental publicity 2,457 2,393
– Consulting for the countries of the former
Soviet Union and for Central and Eastern
European countries 1,281 689

– International cooperation 1,083 1,775

Total managed funds
transferred 96,164 82,132
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The network allows access to the intranet of the UBA
(UBAnet). Information exchange with research part-
ners is via a firewall as well as using the variety of
possibilities offered by the Internet. (Z 2.3)

Sustainable Development 
and the Information Society
During the course of the last few years, information
and communications technology has penetrated the
personal and working rhythms with such a speed
and depth that the IT division of the UBA has begun
to consider this technology critically. Under environ-
mental aspects, the growth of the information and
communication technology is ambivalent.

Possible significant environmental alleviation poten-
tial are counterposed by significant negative environ-
mental effects. A differentiation must be made be-
tween two levels: the information and communica-
tion technology products and the fields their applica-
tion. Against the background of these considera-
tions, a workshop was held in September on the
“Sustainable Development of the Information Soci-
ety”. Development trends and innovation directions
on this market, ecological requirements, the role of
the UBA in this sector and a possible overall strategy
were discussed.

The expectations placed in UBA are high. Until now,
there are no binding orientation marks for sustain-
able information technology. An important require-
ment was the production of a “roadmap”. In a
roadmap, central problems of the branches can be
shown, technical challenges named and routes to
solving them indicated. A roadmap, which is pro-
duced by the companies in a branch in cooperation
with the players from science and politics enables
individual topics to be bundled and common priori-
ties to be set. A roadmap opens new perspectives
for a sustainable information and communication
technology in environmental protection. In the

meantime, an initiative of the parliamentary parties
in the German Bundestag aims in the same direc-
tion.

The conclusion of the “Strategy for a Sustainable In-
formation Society” is available free of charge from
Section Z 2.2. (Z 2.2)

Hypermedia Technology for 
Environmental Data
The UFOPLAN project on “Hypermedia Technology
for Environmental Data (HUDA)” that commenced in
1996 was successfully completed. In cooperation
with the State of Baden-Württemberg, a toolbox was
developed from individual software products, with
the help of which a complex structured document
such as the report “Data for the Environment” can
be produced in a printed version, on CD ROM and
online. The next environmental report of the state of
Baden-Württemberg and “Data for the Environment
2000” are planned to be produced using HUDA.
Other Federal States have already registered their in-
terest. (Z 2.1)

Rapid Hazardous Substances 
Information
As a forerunner of the GSBL (see Chapter 2), the
Rapid Hazardous Substances Information (GSA) has
been in operation since 1989. Around 100 external
online users are currently registered, including gov-
ernmental and municipal environmental agencies
and fire service control centres.

Approximately 8,600 substances can be researched.
In 1999, 2,500 substances enquiries were received
by the GSA and answered. (Z 2.4)

Geo-Thesaurus
The Geo-Thesaurus is a product which has been
created from the overlap of official geobase data of
various authorities (Federal Office for Nature Con-
servation, Federal Agency for Water Studies, Feder-
al Office for Cartography and Geodesy, UBA) with
tools of a geographic information system (GIS). To
this end, the GIS software components Arc View In-
ternet Map Server (AVIMS) were also used, so that
the user can now submit a spatial enquiry. Thus, in
1999, a prototypical solution for the Internet use of
the “GIS environment” (GISU) was completed.

Table 27: Development of the ULIDAT,
UFORDAT, and URDB Databases

Database Inventory (Data sets) Growth in 1999 (Data sets)

ULIDAT 372,000 32,000
UFORDAT 62,000 5,000
URDB 21,600 600



UBA Annual Report 1999
Central Administration

UBA Annual Report 1999
Central Administration

145

Literature, Research and 
Legal Documentation
The UBA has operated the environmental literature
database ULIDAT, the environmental research
database UFORDAT and the environmental legal
database URDB for years. These central verification
databases are offered to the public online or as a CD
ROM. The extent of the database contents was again
significantly increased in 1999 (Table 27).

The environmental thesaurus is used for the contex-
tual development of the literature references, legal
regulations and court decisions and project descrip-
tions stored in the database, and currently contains
around 8,600 descriptors (key words) and around
17,000 synonyms or non-descriptors. The environ-
mental thesaurus is simultaneously also the the-
saurus for the environmental data catalogue (UDK)
of the Federal Government, the Länder, Austria and
Switzerland (see Chapter 2). The environmental the-
saurus is also used at a multinational level: Signifi-

cant parts have been used for the development of a
multi-lingual environmental thesaurus for the Euro-
pean Environmental Agency (EEA). Together with the
Italian Research Council (Consiglio Nazionale delle
Ricerche), Rome, this general multilingual environ-
mental thesaurus GEMET has been produced with
around 5,000 descriptors and 1,100 synonyms for
use in the catalogue of data sources (CDS) of the
EEA.

The quality management system (QM system) for
the databases and the resulting database products
has been certified since 1997 according to the qual-
ity standard DIN ISO 9002. The certification was
confirmed by the monitoring audit in 1999. (Z 2.5)

Environment Library
The environment library is a service facility for the
employees of the Agency and interested members of
the public both at home and abroad. It is open for ex-

Figure 23: IT Platform of the Federal Environmental Agency
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ternal users in the Berlin premises on Bismarckplatz
and on Corrensplatz as well as in Bad Elster within
the usual working hours.

In 1999, the library increased its inventory by
10,000 to around 359,000 volumes. Around 800
magazines on environmentally relevant topics are
kept. However, for budget reasons, 200 magazines
have had to be cancelled.

The library’s services were used by around 24,000
users. 30,000 monographies were borrowed,
around 9,300 constant, external users are listed in
the user register.

The number of usages of the magazine inventory in
offices in terms of magazine circulations is around
60,000.

The library is kept up to date inter alia by an exten-
sive document exchange with around 400 exchange
partners in the Federal and State authorities, and sci-
entific institutions both at home and abroad.

(Z 2.6)

Library and Computing
To support the most important library business func-
tions, the library administration system was devel-
oped aDIS/BMS developed with the aDIS software is
used: It has a modular structure, integrates a large
number of different databases and thus allows con-
tinuous processing of the literature and magazine in-
ventory.

Apart from the monthly new purchase list for over
100 individual users and institutions, around 20 se-
lected bibliographies on topics such as ecobalanc-
ing, environmental policy and sustainable develop-
ment are printed off from the BIBLIODAT library
database or made available online. Apart from the
online library catalogue (OPAC), additional research
computers are also available to the users, which can
be used to access the aforementioned environmen-
tal literature database ULIDAT as well as selected CD
ROM databases. (Z 2.6)
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In 1999, the Federal Environmental Agency achieved
the most response from the media with the topics
“ecological tax reform” and “summer smog”. The
UBA also received many enquiries on the topics
“traffic” and “energy”, for example on the liberalisa-
tion of the electricity market, potential energy sav-
ings, and climate protection. In addition, genetic en-
gineering and biotechnology, the risks of chemical
substances and plant protection products are in-
creasingly the focus of media interest.

In 1999, the UBA celebrated a special anniversary.
Numerous newspapers, magazines, radio and tele-
vision broadcasters reported on the event. The
brochure especially produced for the Agency’s
birthday says it all: “25 Jahre – and kein bisschen
leise. Ein Vierteljahrhundert Umweltbundesamt.”
(“25 years of age – and not silent at all. A quarter
century of the Federal Environmental Agency”). 

In total, around 4,300 written and telephone en-
quiries were received by the press office. Following
an unusual increase to around 6,100 enquiries in
1998, the number is now back to the level of the pre-
vious years (Figure 24). There has been a marked in-
crease in the number of interviews: UBA staff ap-
peared 330 times to answer questions on both radio
and television (1998: 214). In addition, there were
55 interviews and short contributions to print media
(1998: 39).

In total, 97 press releases were sent by post, fax and
e-mail (1998: 67). The development is shown in Fig-
ure 25. Apart from numbered press releases, which

are sent out via all press distributors, dedicated
press releases with specific content are also sent to
selected special interest media. This guarantees that
certain target groups are reached directly. All press
releases since 1996 are available on the Internet
(http://www.umweltbundesamt.de, English pages,
menu item “Press”). (PB)
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Figure 24: Number of press contacts 1990–1999
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Figure 25: Number of press releases 1990–1999
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The work for relocating the Federal Environmental
Agency to Dessau (see page 6 also) is advancing
briskly. Problems that had arisen regarding the trans-
fer of liability, the costs and financing the rehabilita-
tion of contaminated sites at the location were suc-
cessfully solved in April 1999 with the signing of a
public-law agreement between the town of Dessau
and the state-owned real-estate company TLG. Thus,
the green light was given for the continued determi-
nation of the background information for the realisa-
tion of the UBA head office in the Dessau Gas Quar-
ter. The further planning steps were undertaken thor-
oughly and quickly. 

At the start of the year 2000, sauerbruch hutton ar-
chitects (sha) and participating engineers were able
to submit a preliminary design which is the basis for
the continued planning. It implements the require-
ments of the building not only with respect to spatial-
functional aspects, but also regarding the building
ecology aims. At the same time, a draft guide for

“sustainable building”, which the Federal Ministry of
Building and Housing submitted, is to be applied in
this process in an exemplary way. 

The central building ecology elements of this draft
are, inter alia:

• Increased building thermal insulation that are
over 40 percent less than the values required by
the Thermal Protection Ordinance,

• Reduction of the annual electricity consumption
to a value of around 30 to 35 kilowatt hours
(kWh) per square metre gross floor area (50 to
100 kWh are usual),

• Reduction of the cooling requirement by utilising
the building mass for cooling overnight during
the summer,

• Use of geothermal energy heat exchangers for
reducing the amount of energy required for heat-
ing and cooling,

• Use of regenerative energy sources for energy
supply, including solar-assisted cold production,
landfill gas utilisation, gas-operated fuel cells,
photovoltaics,

• Ventilation concept based on natural ventilation,
which simultaneously takes into consideration
the significant noise immissions from the
planned northern entrance and the rail traffic,

• Use of environmentally and health compatible
construction materials such as clay, halogen-free
cables, etc. 

In summer 2000, the draft design and approvals
planning will have been completed with the submis-
sion of the budget construction documents. 

Figure 26 shows a draft landscaping plan. The re-
habilitation of the old Wörlitz railway station as part
of the overall project commenced at the end of
1999 and will be completed in August 2000. The
build-up staff of the Agency and the Vice President
will then be based in Dessau. Parallel to this, the
model project will be presented for the World Exhi-
bition EXPO 2000. (AS-DE)
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Figure 26: Landscaping plan of the new building

Source: Büro ST raum a, Berlin




