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Forword

This is a chapter of the Environment Report 2012 on
“Responsibility in a finite world” published by the
German Advisory Council on the Environment in June
2012. Guiding principle of that report is that
environmental limits should be taken seriously.
Unlimited physical growth is not possible in a finite
world. This means that the dramatic reduction of our
resource and energy use and their environmental
impacts are becoming a key question of the 21%
century. The report has eleven focal themes[1],
ranging from the new growth debate, the protection of
important ecosystems such as peatlands, forests and
oceans to a strengthening of integrated environmental
protection.

With its Environmental Report 2012, the SRU extends
the perspective beyond the energy transition towards
other important future-oriented issues in German and
European environmental policy. Using a “horizon
scanning” approach, the seven council members of the
SRU identify important unresolved problems and
point towards specific options for political action. The
starting point of the report is that serious impacts for
economy and society have to be feared if safe
planetary boundaries and environmental limits are
being exceeded. Exploiting all potential for
decoupling economic growth and environmental
impact is therefore a matter of priority. Such an
innovation strategy would offer at the same time
considerable economic opportunities for German
industry.

Analysing a number of intractable problems, the SRU
highlights the potential for a reduction of
environmental impacts, for example:

— The use of metallic and mineral raw materials can
be reduced, for example through systematic
introduction of closed-loop processes. The SRU
proposes in this context mandatory deposit
schemes for selected electronic devices. Raw
material extraction — which tends to be very energy
intensive — could become more climate-friendly if
ambitious reduction targets are set for the
European emissions trading system (the EU 30 %
target for 2020) and if exemptions are cut back.

— Even the still growing goods transport could meet
ambitious climate policy targets through a
comprehensive electrification on the basis of
renewable electricity. In addition to a shift from
road to rail, the option of an overhead-cable
system for electric-powered HGVs (“trolley
trucks”) should be seriously pursued. The
technology has already been tested in
demonstration projects.

— In the area of food, policy should also provide
effective incentives for decoupling. Bringing down
food losses by 50 % until 2025 could decrease the
environmental impact of our food consumption.
Moreover, the high meat consumption which has
equally negative impacts on the environment and
on health, should be significantly reduced.
Abolishing the reduced rate of value-added tax on
animal products and introducing a tax on saturated
fatty acids are therefore options to be investigated.

Despite this large untapped potential, a sufficient
degree of decoupling may not be achievable. As part
of a precautionary strategy, policy and society should
therefore also reflect on conditions of social and
political stability under conditions of low economic
growth.

Ecosystems such as forests, oceans and peatlands do
not only supply important resources, energy and food,
but they also make important contributions to climate
protection and provide other ecosystem services,
including habitats for many species. These services,
which are not rewarded by the market, are under threat
unless economic pressures are reduced. German
forests, for example, may soon reach a point where
they release more greenhouse gases than they store.
For this reason the SRU recommends introducing
limits on forest biomass use to secure the long-term
status of forests as carbon sinks. In addition, a
comprehensive and integrated monitoring should be
established as an early warning and evaluation system.

Environmental limits can only be observed if the remit
and authority of environmental policy vis-a-vis other
policy areas are considerably strengthened. As a basis
for this, the SRU recommends the establishment of an
encompassing national environment programme with
ambitious targets which would give a new impetus to
other policy areas.

[1] The Environmental Report covers eleven topics:
the new growth debate, decoupling prosperity from
resource use: metallic and mineral resources, food
consumption as a policy issue, freight transport and
climate protection, mobility and quality of life in
urban agglomerations; appreciating the value of
ecosystem services: environmentally sound use of
forests; peatlands as carbon sinks, cross-sectoral
marine protection; reinforcing integrative approaches:
Integrated environmental protection: the example of
industrial ~ permitting,  integrated  monitoring,
environmental and sustainability strategies.
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10 Integrated monitoring

10.1  Introduction

575. Humans are not only part of the ecosphere — the
living environment — but are also dependent on it, and
especially on air, water and food. The term “ecosystem
services” seeks to illustrate and make clear this societal
benefit of nature and its functions. But even today,
ecosystems are already being overused and are no longer
able to provide their services for man and nature (cf.
Section 1.2.4). Human activities can give rise to pressures
on the environment, and consequently to harmful impacts,
which may also cause health disorders. Targeted measures
to protect the environment can be used to combat these
adverse effects. It is therefore important to examine the
environmental situation to identify any signs of negative
tendencies. Environmental protection measures focus on
protecting the quality of the environmental media water,
soil and air and on conserving biological diversity. The
term “protection” implies different harmful mechanisms
and hence a problem-oriented approach. This results in
further differentiation of the environmental media — in the
case of water, for example, into surface water,
groundwater, seawater, or in relation to humans into
drinking water and wastewater — and it is in these
categories that they are addressed in the environmental
authorities. With regard to biodiversity, harmful impacts
can occur at various levels, and may range from
disturbances to population stability to destabilisation of
communities. Effective monitoring has the task of
identifying and documenting complex connections and
interactions.

However, the function of monitoring is not confined to
recording the current status quo. It should also make it
possible to draw conclusions about whether the targets
laid down by political decisions will be achieved. These
targets should always be based on sustainability, and
accordingly they should at least comply with
environmental limits (cf. para. 98, Section 11.2.3). In line
with the precautionary principle, however, compliance
with these limits should also include a safety margin.

10.2  Importance of monitoring
for environmental policy

576. Biological diversity is the foundation on which the
existence of human life is based (BMU 2007, p. 9). This
makes it necessary to monitor its status and the factors
impacting on it. Political and economic decisions have to
be geared to the goal of conserving or restoring good
ecosystem status (cf. Section 1.2.2). The Biodiversity
Strategy adopted by the German government in 2007
identified area-wide diffuse substance discharges, along
with climate change, as significant environmental
influences on biological diversity (BMU 2007,
Chapter B 3.1). Anthropogenic discharges of substances
from households, businesses and industry into ecosystems
and their impacts continue to be a persistent environment
problem that makes a substantial contribution to loss of
biological diversity (ISENRING 2010). Annex 1 to the

Convention on Biological Diversity (CBD) stipulates the
monitoring of ecosystems and habitats (both protected
areas and normal countryside), species and communities,
genomes and genes. Thus observing impacts on
biodiversity is a highly complex task, especially since
many facts and interactions have yet to be adequately
researched and assessed.

In the context of the changes in biological diversity that
are expected to result from climate change, the National
Biodiversity Strategy requires that an indicator system for
the impacts of climate change on biological diversity be
developed and established by 2015 (BMU 2007,
Chapter B 3.2). Furthermore, biological diversity is to be
protected against hazards arising from genetically
modified organisms (op. cit., Chapter B 1.21, B 2.4). In
addition to the environmental factors mentioned
(discharge of substances, climate change and genetically
modified organisms), biological diversity is also largely
influenced by land consumption and changes in land use.
Ambitious reduction targets also exist for factors such as
land take and landscape fragmentation and adverse effects
of invasive species. These are included in the set of
indicators of the national strategy (SUKOPP et al. 2010).

The national strategy on biological diversity sets out the
overarching objective to “improve the database regarding
the status and development of biological diversity in
Germany” (BMU 2007, p. 27).

577. The call by the German Advisory Council on the
Environment (SRU 1991) for integrated observation of
the environment is acquiring fresh relevance as a result of
the national biodiversity strategy. Sound, up-to-date
information on the status and development of biological
diversity is the basis for an effective nature conservation
and environmental protection policy, and also for climate
policy (e.g. in the context of the implementation and
further development of the German Strategy for
Adaptation to Climate Change (Federal Government
2008)). The main tasks of environmental observation are
(BAFU and Umweltrat EOBC 2009):

— recording and assessing the status of the environment
(analytical function),

— identifying and assessing risks in good time (early
warning function),

— checking the progress of environmental and nature
conservation measures (progress review function) and
checking the achievement of environmental and nature
conservation objectives (goal achievement review).

“Environmental observation makes data and assessments
available as a basis for policy decisions and for informing
the public. Data and assessments are obtained by
recording and balancing resources, environmental status
information and material flows, and by investigating
habitats and their communities. Balances relate to
settlement areas, habitats and natural spaces, businesses,
activities, products or health” (unofficial translation;
BAFU and Umweltrat EOBC 2009).
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Access to facts and figures on the environment can also
help to mobilise the potential for innovation in civil
society and industry and make it easier for citizens to take
part in politics (European Commission 2012; Umweltrat
EOBC 2011). Thus on the one hand monitoring performs
an early warning function for developments of great
concern, while on the other it assesses the success of
measures in terms of their effectiveness for the protection
targets and protected assets, and at the same time involves
the interested public in the discussion.

10.2.1 Monitoring in the context of sustainability
and precaution

578. This section first looks at the reasons why
biodiversity is of decisive importance for strong
sustainability, and then explains why monitoring is
indispensable for maintaining biodiversity. Strong
sustainability means long-term conservation and sparing
use of the natural basis of life. The resilience of
ecological systems (their elasticity in relation to
disturbances) is a necessary condition for sustainability
(SRU 2002, para.28). That is why, for example, the
national strategy on biological diversity states that
discharges of substances are to be reduced to an
ecologically tolerable level. To this end, for instance,
ecosystem-related effect thresholds for pollutants
outlining their effects on biological diversity are to be
specified by 2015 (BMU 2007, Chapter B 3.1). To
determine effect thresholds, it is necessary to identify and
assess the risks associated with substances and to estimate
the long-term  impacts.  Substance-related  risk
management also includes risk minimisation and the
relevant monitoring (FUHR etal. 2006, p.4). This
includes detecting the environmental effects of chemical
substances in situ — i.e. directly in the environment — and
assessing chemical pollution by means of indicators.

Conserving biodiversity

579. Recent research findings on the connection between
biodiversity and the functional capacity of ecosystems
and ability to provide their “ecosystem services” (cf.
Section 1.2.2) indicate that the typical diversity of species
for a given location should be conserved as completely as
possible (for grassland types ISBELL et al. 2011). This
follows from the consideration of large spatial and
temporal scales in a changing world. The extinction or
local loss of any individual species can restrict ecosystem
functions and ecosystem services. For example, low site-
typical diversity of plants and algal species reduces the
capacity of ecosystems to make productive use of light
and nutrients (CARDINALE et al. 2011). The analyses by
CARDINALE etal. (2011) show that, to maintain only
50 percent of productivity, it is necessary to conserve
92 percent of species. The reason for this is the
complementary nature (“division of labour”) of the
species in time, space, functional effects and functional
responses. Species extinction does not — as hitherto
supposed — primarily affect the sensitive species at the top
of the food chain (SCHERBER etal. 2010). Plant
diversity has strong bottom-up effects on the interaction
networks in ecosystems, in other words it particularly

4

affects the lower levels of the food chain. Soil organisms
are less seriously affected by biodiversity loss than
surface species (or react more slowly).

In accordance with the precautionary principle, the site-
typical diversity of species should therefore be conserved
as far as possible, since it is not possible to predict the
extent to which it will be necessary for maintaining the
ecosystem functions in the future.

Monitoring as an early warning system
in the context of the precautionary principle

580. Another reason for ensuring effective monitoring is
to cater for the precautionary principle. This because
environmental monitoring plays a crucial role in
justifying and correcting precautionary measures. It also
reinforces an environmental policy geared to
environmental limits in that it serves to keep it under
constant scrutiny. The precautionary principle can open
up discretionary latitude even in cases where reliable
experience-based knowledge about ecological stress
capacity is not yet available, or where knowledge about
hazardous properties and interactions is still subject to
uncertainties. As shown by the SRU (2011a, para. 16 ff.)
on the basis of the communication by the European
Commission on the applicability of the precautionary
principle (European Commission 2000), precautionary
measures are legitimate in cases where a provisional risk
assessment give rise to concern that there could be
harmful impacts on man or the environment. In such cases
the danger is presumed to exist — albeit subject to the
proviso that it can be disproved. This is tantamount to
reducing the level of proof (SRU 2011b, para. 40 ff.; for
an earlier detailed treatment see also CALLIESS 2001,
p- 223 ff.). However, since constitutional considerations
alone make it necessary to avoid “random precautions”,
even precautionary measures have to be based on
scientific data that substantiate or uphold the grounds for
concern. Thus before any precautionary measures are
taken, it is necessary to determine and make a scientific
assessment of the possible adverse effects. Precautionary
measures already taken are subject to constant review,
which gives rise to an obligation to actively monitor
scientific developments. Such monitoring makes it
possible to confirm or refute initial grounds for concern,
but it may also detect unforeseeable long-term impacts
that make additional measures necessary. In the context of
the precautionary principle, environmental monitoring
may thus serve to back up hypotheses, but it may also
provide information of its own about grounds for concern.

Moreover, environmental monitoring may also — as
provided in Section 16¢c of the Genetic Engineering Act
(GenTG) for the placing on the market of genetically
modified organisms — be carried out to accompany
permits already issued, in order to identify and revise any
incorrect decisions. A similar situation applies to
measures enacted on the basis of environmental quality
objectives (e.g. when implementing the Water Framework
Directive 2000/60/EC (WFD)). These must always be
accompanied by environmental monitoring to ensure that
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misjudgements can be identified and corrected as early as
possible (KOCK 1997, p. 83).

The spirit of the precautionary principle makes it
necessary to take action at an early stage, in view of the
considerable time-lag between identifying and rectifying
the reasons for loss of biological diversity. This is
particularly important in view of the fact that the loss of
extinct genetic sequences or even species is irreversible.
Against this background it is necessary to draw up an
overall concept that can be used to show the status of
biological diversity itself.

10.2.2 Monitoring and assessment criteria

581. Monitoring can only take place if the assessment
criteria to be used in measuring the pressures detected
have basically been established. This section looks at the
term “effect thresholds” that is used in the National
Biodiversity Strategy. It sets it in a conceptual context and
discusses how such effect thresholds can be given more
concrete shape (for an in-depth discussion, see UBA 2000
and SRU 1994, Chapter 2).

Environmental quality objectives characterise a targeted
environmental status. They combine scientific knowledge
with societal judgements about protected assets and levels
of protection. Environmental quality objectives are laid
down on an object-related or media-related basis for man
and/or the environment and are geared to the rate of
regeneration of important resources or to ecological stress
capacity, the protection of human health and the needs of
present and future generations (UBA 2000, p. 8). One
example of an environmental quality objective is the
“good ecological status” defined in the Water Framework
Directive.

However, it is not enough simply to define environmental
quality objectives — they have to be made operational by
means of environmental action objectives (UBA 2000,
p. 12). One possible objective is that the targeted status of
the environment remains below the effect thresholds
determined. Some objectives, e.g. in the field of health
protection, result from an accepted impact or impact
intensity. For example, quantified and hence verifiable
environmental quality and action objectives are laid down
in the national strategy on biological diversity.

Environmental quality criteria (scientifically derived
effect thresholds, critical rates of input of substances into
environmental media, organisms, biocenoses etc.) serve
as a basis for establishing environmental quality
objectives and environmental action objectives (UBA
2000, p. 12). Assessment of both ecotoxicological risks
and toxicological risks to humans are based on the
assumption of effect thresholds. To protect biodiversity
there is a need for ecosystem-specific monitoring of
appropriate threshold values, e.g. compliance with critical
loads for nitrogen pollution in ecosystems.

In a political process aimed at balancing interests, asset-
specific environmental standards (e.g. immission limit
values) and source-specific environmental standards (e.g.
product requirements, emission limits) are set by society

on the basis of scientific environmental quality criteria
and indicators. Environmental policy measures are laid
down and enforced to ensure compliance with the
environmental standards and to achieve the environmental
quality and action objectives (UBA 2000, p.12f).
Indicators aggregate information from multiple status
parameters, for example monitoring programmes.

To operationalise environmental quality objectives and
environmental standards it is necessary in particular to
record the qualitative status of the various environmental
systems by means of comprehensive environmental
monitoring (SRU 1994, para. 137).

10.2.3 Fragmented monitoring as a problem

582. The fact that the statutory requirements for
monitoring are highly fragmented is a problem.
Environmental monitoring programmes largely meet
verification and reporting obligations arising from
national legislation and international conventions.
However, in view of the fact that environmental
legislation is traditionally media oriented, it has no
common system of objectives and therefore specifies a
multiplicity of methods (UBA 2002). In the field of
regulating substance discharges into the environment, for
example, the effects of the individual statutory provisions
on limiting specific substance discharges are examined
separately (DIEHL 2010), and even biodiversity
monitoring is not based on an overall nationwide concept
(DROSCHMEISTER et al. 2006; DOERPINGHAUS and
DROSCHMEISTER 2010).

Status quo of monitoring in Germany

583. The following provides an overview of existing
monitoring programmes to demonstrate the fragmentation
of monitoring. As examples, it looks at programmes in the
fields of nature conservation, environmental protection
and health protection.

In the field of nature conservation there are nationwide
monitoring programmes for individual groups of species
(e.g. birds, butterflies, “wild animals” (DJV 2009),
seabird species in need of protection, marine mammals,
benthic species and protected habitat types in marine
biodiversity monitoring in the Exclusive Economic Area
(EEZ)), and also programmes which fulfil reporting
requirements (e.g. under the Habitats Directive
92/43/EEC), the Birds Directive 2009/147/EC, the Water
Framework Directive or Regulation (EG) No. 1698/2005
on support for rural development (EAFRD Regulation)
(BMU 2010, Chapter2.1; DROSCHMEISTER et al.
2006)). There is however no standardised nationwide
monitoring system in Germany for the normal countryside
on the lines of Swiss biodiversity —monitoring
(Koordinationsstelle Biodiversitits-Monitoring Schweiz
2009). As a result, nationwide information on the status of
biodiversity in the various land use types (at the levels of
ecosystems and habitats, species and communities,
genomes and genes, as called for under the CBD (cf.
para. 576)) is not possible, although urgently needed.
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Data on pressures due to chemicals that impact on man
and the environment can be found in the German
Environmental Specimen Bank
(www.umweltprobenbank.de/de) and various
environmental monitoring programmes (KNETSCH and
ROSENKRANZ 2003; KNETSCH 2011b). There is no
comprehensive list. In 1998 38 programmes of various
ministries with 50 monitoring networks, 788 parameters
and 495 parameter variants were described at federal level
(von KLITZING etal. 1998). In 2002 this figure was
updated by a further 6 programmes (von KLITZING
2002), but there has been no further documentation since
then. A search for “environmental monitoring
programmes” in the Internet portal PortalU (metadata
catalogue; www.portalu.de) reveals about forty federal
environmental monitoring programmes (August 2011).
This figure does not include the environmental
monitoring programmes of the Lander, which can also be
found there. In addition to differences in the parameters to
be measured, the federal programmes also differ in the
spatial focus of the existing monitoring regions or
sampling areas (UBA 2002).

Status quo of monitoring in Europe

584. As at national level, fragmented monitoring
programmes also exist at European level. This is largely
due to the fact that the programmes are based on
individual thematic strategies and legal acts, and that no
attempt has been made to standardise them. To achieve
this the European Commission, as part of its “EU
Biodiversity Strategy for 20207, calls for the development
of an integrated framework for monitoring and assessing
the status of the strategy’s implementation, including
reporting. National, EU and global monitoring, reporting
and review requirements are to be tightened up and
harmonised as far as possible with the requirements of
other environmental regulations (European Commission
2011a). At European level, monitoring programmes are
being implemented for the directives mentioned above
(cf. para. 583). In addition, the European Bird Census
Council (EBCC) has published aggregated monitoring
results from European states on breeding bird species
every year since 2003 (EBCC 2012). The meta-database
Biodiversity Information System for Europe (BISE) is
intended to support the interchange of data and
information with special reference to biodiversity.

Partially integrated monitoring, for example the ICP
Forests (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests), is carried on under the aegis of the Geneva
Convention on Long-range Transboundary Air Pollution
at UNECE (United Nations Economic Commission for
Europe) (ICP Forests and European Commission — DG
Environment 2011; ICP Forests 2010). The EU has also
provided financial support for the surveys and
assessments under a number of regulations. Nevertheless,
there are also calls for better linking of the ICP Forests
data with other monitoring databases (CLARKE et al.
2011).

At EU level there are also a number of monitoring
programmes for chemicals, with different goals and
concepts. Responsibility for monitoring chemicals rests
with the four institutions DG Environment, DG Eurostat,
Joint Research Centre (JRC) and the European
Environment Agency (EEA). The existing programmes
are based on EU legislation and international agreements,
in some cases without any reporting requirements. In
terms of the monitoring purpose and the matrix sampled,
the programmes can be grouped in the categories
emission monitoring, food and animal feed monitoring,
environmental monitoring, human biomonitoring, and
product monitoring (European Commission — DG
Environment 2010).

Thus even at European level there is currently no attempt
to ensure coherent and effective collection and linking of
data on chemicals in the environment (and in human
tissue). Not even the spatial frames of reference are
coordinated in the survey programmes. This makes it
more difficult to assess the severity of the pressures on
man and the environment due to chemicals and their
development over time.

585. In 2008 the European Commission drew attention to
the need to design a shared environmental information
system (SEIS) (European Commission 2008). The overall
aim of SEIS is to “maintain and improve the quality and
availability of information required for environmental
policy, in line with better regulation, while keeping the
associated administrative burdens to a minimum”. SEIS is
to ensure more efficient use of available data and further
streamline and prioritise the information requirements
currently specified in thematic environmental provisions.
In situ monitoring of freshwater, soil, land use and
biodiversity in an ecosystem context are mentioned as
examples of the need for cross-thematic coordination.

To improve data availability and networking, the
following data infrastructure centres for the field of nature
conservation and environmental protection have already
been set up at EU level: European Environment
Information and Observation Network (EIONET;
environmental  data), Infrastructure for  Spatial
Information in the European Community (INSPIRE), EU-
wide monitoring methods and systems of surveillance for
species and habitats of Community interest (EuMon). The
MONARPOP project (Monitoring Network in the Alpine
Region for Persistent Organic Pollutants) works on a
theme-specific and transboundary basis
(OFFENTHALER et al. 2009). The MODELKEY project
undertakes integrated research into pollutants in
freshwater and seawater ecosystems (BRACK 2011).

Conclusions

586. The largely  media-oriented environmental
legislation (para. 582, 602, 623) has resulted in sectoral
surveys and measuring networks (monitoring of water,
air, soil, surveys of species and structures). This applies to
both national and European environmental monitoring
programmes.
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Environmental monitoring in Germany and Europe is
therefore characterised by a large number of measuring
networks, which are run separately on the basis of
environmental media and administrative competencies.
This frequently results in problems with coordination
going beyond departmental and also national boundaries.
In particular, there is a lack of harmonised minimum
requirements for reviewing success in achieving the
substance-specific individual targets (DOYLE and HEIB
2009). It is not possible to link data on the environment,
human health and products, for example in the field of
pesticides, by pooling the relevant data for specific active
substances. Moreover, in many cases methodological
problems make it impossible to undertake an overarching
causal assessment of biodiversity status data using data on
substance discharges. And the situation regarding
availability of the data or rights of access to the data is
often unclear.

The aim must therefore be to network and if necessary
harmonise these programmes, not only in terms of content
(cf. para. 642), but also as regards their assessment
facilities and also as regards public access, both for
individual authorities and for the general public. The goal
should be a comprehensive monitoring system that covers
all levels of biodiversity and can link them with status
data on environmental media and land use (HEI3 2010).

10.2.4 Integrated monitoring as a solution

587. As already described, differences in the systems of
objectives, data requirements and methods in the statutory
regulations give rise to uncoordinated monitoring
concepts (cf. Section 10.2.3). In the opinion of the SRU,
the existence of both asset-specific and source-specific
environmental standards indicates that the existing
environmental monitoring approaches, which are still
almost entirely sector oriented, need to be developed into
an integrated environmental monitoring system (SRU
1991). Environmental protection should be more impact-
oriented, i.e. geared to the protected asset. Industrial
permitting legislation continues to be based on an almost
exclusively emission-oriented approach, under which the
precautionary approach is implemented by the concept of
compliance with state-of-the-art technology. Here there is
a need in future for additional integration of precautionary
aspects with regard to the relevant assets for protection
(cf. Chapter9). A cross-sectoral approach and
cooperation are prerequisites for presenting a
comprehensive picture of the status of nature and the
environment, for example with regard to problem
substances, and are thus preconditions of an effective
environmental policy. The appropriate instrument for this
is integrated environmental monitoring.

Substance-specific monitoring should be designed on an
integrated basis, in other words for cross-media
investigation of mixtures of substances at the trophic
stages in the ecosystem (AK Umweltmonitoring 2008).
Integrated monitoring means comprehensive monitoring
across several ecosystem compartments (environmental
media). Since integrated monitoring may also consist in a
combined investigation of exposure and effect, the terms

integration-oriented, cross-media, environmental or
ecosystem monitoring are also commonly used for this
concept in its broader sense (AK Umweltmonitoring
2008).

588. The need to design a monitoring concept on an
interdisciplinary and cross-sectoral basis arises from the
following effects, which are not covered by risk
prevention measures that fail to take account of the
overall picture (REESE 2010):

— Cumulative or matrix effects (mutually reinforcing
effects that may originate from substances or
genetically modified organisms),

— Additive effects (sum of several similar effects),
— Spatial and temporal distance of effects,

— Systemic effects: Effects arising in one area have
impacts not only in this area, but also in other areas.
Such interactions are not always linear and, above all,
they are difficult to predict (LANGE et al. 2010).

— Harmful effects on nature conservation assets requiring
protection: according to REESE (2010) there is no
concept of damage that subsumes the elements
involved for species, habitats and ecosystems.
However, a concept of damage has been developed for
nature conservation and environmental protection
damage in the context of environmental risk
assessment and monitoring under genetic engineering
law (KOWARIK et al. 2008).

589. All in all, an integrated, interdisciplinary approach
provides an opportunity to find common and
comprehensive positions on controversial and topical
assessment issues. The basis for this is biodiversity
research, which seeks to explain the connections and
interactions within ecological systems and between
anthropogenic factors and environmental changes
(MARQUARD etal. 2012). Under the Federal Nature
Conservation Act (BNatSchG), national parks and
biosphere reserves also serve the purpose of scientific
environmental monitoring and research (Section 24
subsection 2 and Section 25 subsection 2 of the Federal
Nature Conservation Act). For example, integrated
environmental monitoring is carried on in the Bavarian
Forest National Park under the international cooperation
programme on the ecosystem impacts of transboundary
air pollution and climate change (UNECE ICP Integrated
Monitoring) (BEUDERT et al. 2007).

Intensive monitoring of certain environmental parameters
on a current total of 88 selected long-term monitoring
areas (Level II) in the forest under ICP Forests is being
used to develop hypotheses about cause-and-effect
relationships (BMELV 2011; BOLTE etal. 2008; cf.
para. 602). The year 2008 saw the appearance of the
“First integrated environmental report” as part of the
research and development project “Model implementation
and specification of the plan for ecosystem-oriented
environmental monitoring, taking the example of the
Rhon  inter-state  biosphere reserve” (Bayerisches
Staatsministerium  fir Umwelt, Gesundheit und
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Verbraucherschutz et al. 2008). Conversely, the design of
monitoring programmes and the choice of parameters and
measuring networks should at the same time be optimised
by taking account of the results of ecosystem research.

10.3

590. On the one hand, monitoring fulfils an early
warning function for developments which might be of
great concern, while on the other it assesses the success of
measures in terms of their effectiveness for the protection
targets and protected assets. An overall concept should
link use effects, substance pollution and climate change
impacts with biodiversity status data and describe changes
in the physical region. Another problem area for
environmental monitoring concerns the possibility of
genetic transfer following release of genetically modified
organisms in habitats and natural spaces. The important
thing is to identify both positive and negative trends in the
status of nature and environment and draw conclusions
about the need for action by politicians, society and
industry. Ultimately, monitoring data on pressures and
status should be wused to justify whether active
intervention is necessary to prevent harmful
environmental impacts, or whether non-action combined
with a reduction in the pressure of use is the better option.

Basic elements of an overall concept

The following section discusses the essential basic
elements for an overall concept and describes necessary
additional aspects.

10.3.1 General, representative biodiversity
monitoring

591. In Germany there is no comprehensive biodiversity
monitoring system that describes the status of biological
diversity in its most important compartments. Thus the
data situation is not sufficient to enable politicians to take
sound decisions relating to the natural balance. To date,
the concept of monitoring of ecosystem serves has not
been pursued at all systematically in Germany. A suitable
monitoring concept that can be integrated in ongoing
initiatives, like the international system of Environmental
Economic Accounts, has yet to be developed.

592. Although biological diversity is acknowledged as
the “existential basis for human life” (BMU 2007, p.9),
the indicator report on the national biodiversity strategy
has only two indicators on the status of biological
diversity (and an integrating status indicator: status of
river flood plains) (BMU 2010, Chapter2.1). The
indicator “species diversity and landscape quality” is
confined to achieving targets in the field of species (to
date only breeding birds) and the six main habitat types.
The indicator “conservation status of Habitats Directive
habitats and species” is based on the Habitats Directive
monitoring data on the conservation status of protected
assets. The existing monitoring programmes are not
sufficient for providing adequate policy advice or a sound
scientific description of the status of biological diversity,
and therefore need to be supplemented
(DOERPINGHAUS and DROSCHMEISTER 2010; cf.
para. 394).
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Ecological area sampling as an instrument

593. However, suitable instruments already exist for full-
coverage monitoring of biodiversity status: The tool of
ecological area sampling was designed as a new
instrument for nature conservation monitoring in
cooperation between the Federal Statistical Office and the
Federal Agency for Nature Conservation (BfN)
(DROSCHMEISTER 2001; Statistisches Bundesamt and
BfN 2000; BACK etal. 1996). The aim was to take
account of the development of natural capital in the
Environmental Economic Accounts. Ecological area
sampling 1is an approach capable of nationwide
application: survey attributes are determined using
standardised methods in representative, randomly selected
sample areas and extrapolated to the total area. The aim is
to observe the environmental impact of land use with
regard to biological diversity. Above all, the quality of the
normal landscape (outside protected areas), which is
predominant in terms of area, is fundamental to the
conservation of biological diversity and is taken into
account in ecological sample areas. The tool’s statistical
relevance is based on a stratification of the sample areas
in accordance with the physical structure of Germany.
Monitoring under the ecological area sampling system is
of modular structure. Level I identifies landscapes and
biotope types and their size, distribution, structure and
quality. Level I documents the quality of the biotopes,
their species diversity and species composition
(DROSCHMEISTER 2001). The tool is designed to
document three forms of pressures: destruction,
fragmentation and qualitative pressures.

A practical test of individual components was conducted
in Brandenburg, Berlin and Thuringia in 1990
(Statistisches Bundesamt 1998). To date, ecological arca
sampling has only been used in North-Rhine/Westphalia
(KONIG 2003; 2010). Baden-Wiirttemberg is planning to
introduce it (Ministerium fiir Umwelt, Naturschutz und
Verkehr Baden-Wiirttemberg 2011, p. 44).

Monitoring of ecosystem services

594. In future, ecosystem services are to be monitored as
part of the implementation of the EU’s new biodiversity
strategy (cf. Section 1.2.2). On the basis of the
Millennium Ecosystem Assessment (MA) system the
EEA has had a new classification system developed: the
Common International Classification of Ecosystem Goods
and Services (CICES) (HAINES-YOUNG and
POTSCHIN 2010). CICES provides a means of
integrating ecosystem services into existing initiatives,
such as the international System of Integrated
Environmental and Economic Accounting (SEEA), the
Human Development index of the United Nations
Development Programme (UNDP), the measurements of
economic progress by the Organisation for Economic Co-
operation and Development (OECD) or the regulatory
framework planned by the EU for the environmental
economic accounts (as called for in FEuropean
Commission 2011b).

On the basis of MA and CICES, the Swiss Federal Office
for the Environment (FOEN) has developed — as the first
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country in Europe — an inventory that can be used to
monitor ecosystem services of direct benefit to humans
for prosperity-related environmental reporting (STAUB
etal. 2011). This makes it possible to measure and
communicate them. As a framework for sustainable
landscape development, ecosystem services have been
recorded on an exemplary basis using the MA scheme for
various land uses in the biosphere reserves Oberlausitz
and Schwibische Alb. This has brought to light and
created awareness of conflicts between various claims and
demands on landscapes (PLIENINGER et al. 2010).

10.3.2 Monitoring of climate change impacts
on biodiversity

595. At present it is not possible to provide a description
of the impacts of climate change on biological diversity or
to draw a scientifically reliable dividing line between
these and other impacts, such as the influence of land use.
Extending the existing breeding bird monitoring system
by introducing ecological area sampling nationwide
would make it possible to monitor the impacts of climate
change on biological diversity.

596. Anthropogenic climate change results in micro and
macro climate changes (e.g. seasonality and severity of
rainfall events or dry periods, temperature situation),
which have effects on the distribution and composition of
biocoenosis. A large proportion of research discusses the
impacts of climate change on biodiversity at species level,
mostly with the aid of “climatic envelopes” (range of
climatic fluctuations within which a species can occur)
(VOHLAND 2008). However, biodiversity is influenced
not only by climate change, but also by land use. There is
therefore a need to establish and use monitoring methods
capable of large-scale technical implementation that can
document and assess these combined effects of the two
influences (GEBHARDT et al. 2010). Examples of this
are ecological area sampling in North-Rhine/Westphalia
and the German breeding bird monitoring system, which
is also based on the statistical approach of ecological area
sampling (op. cit.). In Switzerland there is a nationwide
biodiversity monitoring system (BDM) which records
mollusc species and their distribution, for example, in a
systematically distributed grid. This has permitted an
expansion of knowledge about the altitude distribution of
numerous species, which is an important basis for
monitoring the impacts of climate change (KOBIALKA
et al. 2010). This means that in future it will be possible to
study the decline of heat-intolerant species or shifts in
their distribution. Similarly, this basic data permits
systematic recording and assessment of the influence of
management methods or air pollutants on biodiversity
(op. cit). Long-term monitoring is essential for
investigating questions about the connection between
climate change and species occurrence.

At the same time the nationwide introduction of
ecological area sampling could also make it possible to
verify the impacts of strategies for adapting to climate
change, such as the expansion of wind energy use and the
growing of energy crops and short-rotation plantations.

10.3.3 Monitoring in agricultural genetic engineering

597. To date, the SRU’s calls for adequate general and
case-specific monitoring of genetically modified
organisms (GMOs) have not been put into practice (SRU
2004a; 2004b; 2008, Chapter 12.3). It has therefore been
impossible to implement environmental monitoring in the
field of agricultural genetic engineering in the spirit of the
precautionary principle.

The relevant authorities in Germany, Switzerland and
Austria have approved a paper laying down the following
principles of GMO monitoring (ZUGHART et al. 2011),
which are largely supported by the ecological area
sampling approach:

— Satisfy minimum scientific requirements (with regard
to parameters, methods, design, monitoring locations,
time scale),

— Check the reliability of the risk assessment performed
before authorisation,

— Strict conceptual and methodological separation of
case-specific and general monitoring does not make
technical sense and is difficult to implement,

— Recording exposure of the environment to GMOs and
products made from them is an important element of
monitoring.

Nationwide introduction of ecological area sampling in
Germany would make sense to ensure better achievement
of the objectives laid down in genetic engineering law in
the field of monitoring.

598. Monitoring of the impacts of GMOs on the
environment requires the observation of very complex
ecological interactions at various levels of integration
(e.g. intra-species diversity, populations, ecosystems)
(ZUGHART and BENZLER 2007; ZUGHART et al.
2005; SRU 2004b, Section 10.2.3). If a GMO has been
approved for the market (placing on the market), the
GMO and its use must be accompanied by monitoring of
possible impacts on the environment. This applies to
imports, processing and growing of GMOs. Two
monitoring approaches are distinguished here: general
surveillance and case-specific monitoring (Annex VII to
the Deliberate Release Directive 2001/18/EC).

The purpose of case-specific monitoring is to verify the
assumptions made in the environmental risk assessment
with regard to possible adverse effects of the GMO and its
use on the environment and on human health. It only has
to be performed if there are relevant pointers to risks or
uncertainties. General surveillance, by contrast, must
always be carried out. It serves to determine possible
adverse effects on human health and the environment that
were not covered by the environmental risk assessment.

599. In the EU there has hitherto been only one instance
of crop-accompanying monitoring under the Deliberate
Release Directive, namely for Amflora, a genetically
modified starch potato variety (since 2010). By contrast,
the monitoring plan for MONS810, a maize variety
resistant to the FEuropean corn borer, which was
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negotiated for Germany and established in 2008, remains
a national arrangement. In the growing of MONS810
maize, nature conservation and environmental protection
aspects were not taken into account adequately. For
example, the effects of the Bt toxin produced in the maize
plants (Bt = Bacillus thuringiensis) on butterflies and
aquatic organisms were not investigated in crop-
accompanying studies (BfN 2009). Since April 2009 a
ban on cultivation of MONS810 has been in place in
Germany on the grounds that this maize could cause
adverse effects on the environment (ZKBS 2009). These
effects could not have been shown to exist in Germany
with the monitoring methods used here.

600. The binding obligation to protect ecosystems —
especially designated protected areas — and a reliable
monitoring system that gives timely indication of
ecological risks should be preconditions for the growing
of genetically modified crops. When genetically modified
animal feeds are placed on the market, monitoring should
also cover the transport and processing paths and, where
appropriate, the animal excreta and the consumption of
the resulting animal products. Case-specific monitoring is
based on information from the environmental risk
assessment and therefore comprises different specific
investigations in each case. The plans for general
surveillance combine

— questionnaires for farmers focusing on agronomic
aspects such as yield, pest problems etc. (no systematic
recording of ecological parameters),

— evaluation of the literature,
— use of existing general surveillance programmes.

Against this background, good-quality nationwide
information about the distribution of species,
communities and habitats is a precondition for the
cultivation of GMOs and for the monitoring approaches it
inevitably involves (cf. para. 592). A monitoring system
has been established in Austria which permits joint
biodiversity and GMO monitoring and thereby creates
technical and financial synergies (PASCHER et al. 2010;
2011). The monitoring system, entitled BINATS
(Biodiversity — Nature — Safety), comprises 100 test plots
in arable farming areas. At the same time this concept
integrates supervisory surveillance in the national
monitoring of biodiversity (PASCHER et al. 2007). The
indicators are landscape elements and habitats, vascular
plants, butterflies and grasshoppers. The biodiversity
monitoring system in Switzerland (BDM) can also be
used in synergies for GMO monitoring (BUHLER 2010;
RAPS 2007; BUHLER et al. 2008). It observes animals
(breeding birds, molluscs, butterflies) and plants (vascular
plants, mosses) on 2,000 sample areas throughout the
country (Koordinationsstelle Biodiversitdtsmonitoring
Schweiz 2006). Ecological area sampling could offer a
similar starting point for GMO monitoring, because it can
easily be supplemented by certain aspects needed for
GMO monitoring (MIDDELHOFF etal. 2006). First
attempts at model implementation have already been
made in North-Rhine/Westphalia (FIEBIG 2010).
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10.3.4 Substance-specific monitoring

601. Discharges of substances into the environment arise
not only from direct application (e.g. of pesticides or
fertilisers), but also from deliberate use (e.g. solvents,
pharmaceuticals or other products), unintentional losses
from production or operational workflows, accidents and
— not least — waste disposal. As a result, substance
discharges are many and various, and the environmental
pressures due to substances relate to the environmental
media (soil, water, air) and also have effects on biological
diversity.

The present statutory implementation of chemicals
legislation provides assessment criteria for assessing the
risks of environmental pollution. The limit values now in
place for substance regulation (air quality control, water
law etc.) are socially defined risk standards, and
compliance with them has to be verified by monitoring.
To make it possible to take effective and targeted
measures for handling substances and identify and correct
deficits in the existing regulatory approaches, risk
information on the individual substances needs to be
supplemented by information on actual loads in the
individual environmental media and the resulting impacts.
The behaviour and whereabouts of substances released
into the environment are an important basis for deriving
criteria for early identification of environmentally
relevant substances. In the interests of an efficient
environmental policy it is therefore important to ensure
feedback between information flows in environmental
monitoring, environmental policy and law making. The
interaction of environmental monitoring and enforcement
is thus of vital importance. The aim is the most
comprehensive protection possible for biological diversity
throughout the entire life cycle of the substance, from
production through use to disposal.

602. At present, pollutant loads on ecosystems are mostly
recorded separately by discharges of substances into the
individual environmental media (soil, water, air), and the
stress capacity of biocoenosisis measured in terms of a
small number of priority pollutants. There are few
monitoring programmes that merge physico-chemical
information (e.g. pH, temperature, oxygen content,
selected substances) with biological information (e.g.
water monitoring, soil status surveys, environmental
monitoring in forests (Level II areas (ICP Forests)) (cf.
para. 589) or ecological area sampling in North-
Rhine/Westphalia in conjunction with monitoring of
substance discharges). Here there is a need for better
linking of the information hitherto collected separately
(Umweltrat EOBC 2011). Substance-specific monitoring
should therefore be designed on an integrated basis, in
other words for cross-media investigation of mixtures of
substances at the trophic stages in the ecosystem (AK
Umweltmonitoring 2008).

10.3.4.1 Characterisation of environmentally
relevant substances

603. A large number of different substances exert
pressure on nature and the environment. These pressures
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may take the form of accumulation processes, substance
transfers and substance interchange between the
environmental media, and also indirect impacts.
Substances of environmental relevance include not only
those with particularly problematic properties, but also
substances which are released in large quantities and
overload the buffer capacity of the ecosystems. Thus a
large number of substances are potentially relevant for
substance-specific and integrated monitoring.

The choice of substances to be included in a monitoring
programme should be made in the light of their
occurrence in the environment and on the basis of
substance properties that indicate a known or possible risk
potential for man and/or the environment. The criteria of
Article 57 of Regulation (EC) No. 1907/2006 concerning
the registration, evaluation, authorisation and restriction
of chemicals (REACH Regulation) with regard to the
identification of substances of very high concern (SVHC)
can be used to determine such substances. These are
substances which:

— are classified as carcinogenic, mutagenic or toxic to
reproduction in category 1A or 1B within the meaning
of  Regulation (EC)  No. 1272/2008 on  the
classification, labelling and packaging of substances
and mixtures (CLP Regulation) (CMR substances)
(Article 57a—c REACH Regulation),

— are persistent, bioaccumulable and toxic (PBT
substances) according to the criteria in Annex XIII of
the REACH Regulation, or very persistent and very
bioaccumulable (vPvB substances) (Article 57d and e
REACH Regulation),

— are likely, on the basis of scientific findings, to have
serious impacts on human health or the environment
which are just as alarming as those of other substances
listed under letters a to e, and which are determined in
the individual case in accordance with the method in
Article 59 — such as substances with endocrine
properties or substances with persistent,
bioaccumulable and toxic properties or very persistent
and very bioaccumulable properties that do not satisfy
the criteria of lettersd ore — (Article 57f REACH
Regulation).

In the case of a number of potential PBT substances, the
tests necessary for final evaluation are difficult or even
impossible because of their chemical properties and high
detection limits. It is not clear to date whether such
substances are regarded as PBT substances, or how the
PBT properties of these substances can be determined
(SCHULTE 2006).

604. In the case of PBT and vPvB substances, their input
into the environment and possible impacts on human
health and ecosystems are decoupled in time and space. It
is not possible to predict long-term impacts and assess
possible harmful effects with the usual risk assessment
methods (comparing assumed exposure and impact),
because persistence and bioaccumulation do not permit
any reliable forecast of exposure without measurements
from representative samples. Another factor is a high

degree of uncertainty regarding possible longer-term
effects. These can never be excluded in cases of high
persistence and bioaccumulability. Harmful effects, once
they have occurred, may often be irreparable (UBA
2009b). For this reason, minimisation of all releases is
being targeted at international level for this category of
substances. To date there is no monitoring system that
lives up to this high standard of protection.

605. However, substance-specific monitoring can be used
for other purposes than studying the distribution of known
PBT or vPvB substances. It is also possible, in
cooperation with researchers, to identify substances that
have not hitherto been recognised as PBT or vPvB
substances, for example by examining human samples
from persons not subject to occupational exposure or
environmental samples from regions with little human
influence (Arctic) or organisms at the top of food
pyramids (UBA 2009b).

606. Other criteria that qualify a substance for priority
inclusion in a monitoring programme are high toxic
potential, widespread use or large annual production
quantity. Especially in the case of substances selected on
the basis of the last two criteria, monitoring should also
comprise any contaminants they may contain. Examples
here include discharges of cadmium into soils through the
use of phosphate fertilisers, and also discharge arising
from historical forms of use — e.g. mining.

While the use of pesticides and pharmaceuticals in
agriculture permits close crop rotation and intensive
livestock farming, these substances are in themselves
environmentally relevant or have impacts on biological
diversity. They thus contribute directly to loss of
biological diversity, in that herbicides destroy plants
which provide beneficial organisms with food and a place
to overwinter, or insecticides damage or kill animals that
are not target organisms (HAFFMANS 2008).

The use of fertilisers results in increased discharge of
nutrients into the environment with adverse impacts on
most natural and near-natural ecosystems. For example,
the share of the areas studied in Germany with no
exceedance of critical loads of nutrient nitrogen came to
only 4.3 percent in 2004 (SUKOPP et al. 2010). To assess
the status of an ecosystem it is therefore necessary to
monitor the nutrients present as well.

10.3.4.2 Examples of critical substances
with special monitoring requirements

607. The following examples illustrate the contribution
that monitoring makes or can make to protecting man and
the environment from discharges of substances.
Precautionary substance policy today focuses on
substances with long-term risk potential (PBT substances
and CMR substances) and substances that can, even in
small concentrations, interfere with physiological
regulation mechanisms of organisms (endocrine effects,
cf. para. 612 f). Although a number of problematic
substance discharges have been minimised, researchers
have identified new action mechanisms of known
environmental pollutants and of substances hitherto not

11
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classified as such, for example perfluorinated and
polyfluorinated compounds. In other cases there is a need
for further reductions, despite emission control successes,
because the evaluation of possible health risks has yielded
new findings, e.g. for the assessment of lead. From the
group of substances especially critical for the
environment, the section below looks at a heavy metal, a
group of substances with persistent, bioaccumulable and
toxic properties, the group of endocrine substances, and a
common crop protection agent. Monitoring is necessary
for these substances because of their toxic effects on
humans and the environment.

>

Heavy metals and “new’

608. Lead is a metal of known and widespread
distribution. Unlike many organic substances, metals are
not biodegradable; their distribution therefore takes the
form of a cycle. To effectively reduce the pressures on
man and the environment, toxic metals have to be
removed from this cycle. Discharges of heavy metals into
surface waters have harmful effects on aquatic
communities. In spite of the 89-percent reduction in lead
between 1985 and 2005, the suspended solids studies by
the Joint Water Commission of the Federal States indicate
ongoing problems with concentrations of heavy metals,
including lead. In 2010 only 78 percent of measuring
stations achieved water quality grade I for lead (UBA
2012). Monitoring of pollution of the individual
environmental compartments is an indispensable tool for
determining priorities for further reduction measures and
for monitoring the success of such measures.

impacts: Lead

Today human exposure to lead, despite its persistence, is
on the decline (IARC 2006). Recent studies of the effects
of lead on children and juveniles have yielded new
findings on health risks, because they included more
groups with blood lead levels in the low-dose range below
100 pg/l. The studies show that lead has neurotoxic
effects and possibly also endocrinal effects, for which
children and juveniles are a sensitive population group
because of their development stages (Kommission
Human-Biomonitoring 2009). Lead and its inorganic
compounds were recently re-evaluated with regard to
their carcinogenicity as well: the International Agency for
Research on Cancer (IARC) has classified them as
probably carcinogenic for humans (Group 2A), and the
MAK commission (MAK - German Research
Associations Commission on occupational exposure
limits) classifies them as carcinogenic for humans
(Category 2) (IARC 2006; DFG Senatskommission zur
Priifung gesundheitsschéddlicher Arbeitsstoffe 2007).
These new findings show that in spite of successful
reductions, lead pollution must be further reduced in line
with the ALARA principle (As Low As Reasonably
Achievable) and that this must be verified by monitoring.

609. Together with findings on a correlation between
blood lead levels and increased incidence of
cardiovascular disorders and chronic renal damage in
adults (Kommission Human-Biomonitoring 2009), the
findings on the effects of lead argue in favour of
maintaining the efforts to minimise and optimise human
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exposure. The success of the measures should therefore
continue to be verified by regular pollution monitoring.
The influence of terrestrial lead pollution on humans must
be evaluated and, if necessary, reduced.

Persistent, bioaccumulable and toxic:
Perfluorinated and polyfluorinated compounds

610. Perfluorinated alkylated and polyfluorinated
alkylated substances (PFAS) are a group of persistent
environmental contaminants. Well-known examples of
PFAS include perfluorooctane sulfonate (PFOS) and
perfluorooctanoic acid (PFOA), which have been in
production for over fifty years and are also known, along
with other PFAS, as perfluorinated surfactants (PFT) or
fluorosurfactants. Other PFAS include fluorotelomer
alcohols (FTOH) and fluoropolymers such as
polytetrafluoroethylene  (Teflon™).  Fluorosurfactants
possess great chemical and thermal stability. In view of
their water-repellent, fat-repellent and dirt-repellent
action, they are used for surface enhancement of textiles
and paper and construction products. They are widely
used for surface coating in the electroplating industry, and
are also used in cleaners, paints and fire extinguishing
agents (ARENHOLZ et al. 2011; UBA 2009a; BfR 2006).
Owing to their persistence, PFAS can now be detected
worldwide in waters, air, and human and animal tissue.
Their distribution paths have yet to be fully clarified
(UBA 2009a).

The uptake of PFAS by the human organism has not yet
been fully clarified either. Studies of persons who had
consumed  contaminated  drinking  water  have
demonstrated uptake of PFOS and PFOA, and also uptake
of PFOS from contaminated fish. PFAS have been found
in other foods such as meat, dairy products and eggs, and
also in grain grown on contaminated ground. PFAS are
also taken in via the lungs; for example, furnishings
enhanced with PFAS could result in uptake via indoor air
(UBA 2009a). In animal tests, PFOA and PFOS have a
carcinogenic effect and are toxic to reproduction (OECD
2002; EPA 2005; FRICKE and LAHL 2005). However,
there is some controversy about whether the animal test
results are applicable to humans. There are, however,
indications that PFOS and PFOA have adverse impacts on
female fertility (FEI et al. 2009).

A study by the federal environmental specimen bank
shows that blood plasma concentrations of PFOS in
individuals not subject to occupational exposure have
been falling since the beginning of the century, whereas
PFOA concentration remain constant. At the same time
this and another study show that the familiar PFAS, such
as PFOS and PFOA, are being replaced by PFAS that are
even less well researched (UBA 2009a).

To date the PFAS concentrations measured in water
bodies have been well below the levels that would harm
aquatic communities (UBA 2009a). As described,
however, PFAS are very persistent. Discharge of these
substances into the environment should therefore be
minimised, especially since the industry is increasingly
using short-chain PFAS. While these are less
bioaccumulable, they are just as non-biodegradable and
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their ecotoxicological potential cannot yet be estimated.
In the interests of environmental protection, the Federal
Environment Agency (UBA) proposes legally binding
quality standards and reduction targets for water bodies,
wastewater, sewage sludge and soil (UBA 2009a).

611. The findings on PFAS to date argue in favour of
stepping up monitoring of the pressures on man and the
environment due to this category of substances, on the
one hand as load monitoring to verify not only the success
of the minimisation efforts, but also to permit early
identification of new PFAS that are particularly relevant
from a quantitative point of view. On the other hand,
effect monitoring is needed to identify potential impacts
on man and the environment as early as possible,
especially in view of the persistence of PFAS.

Endocrinal substances

612. For some time now, the effects of pollutants on the
endocrinal (hormone) system have been playing a special
role in the debate about substance-related risks. There are
numerous chemicals that have been shown to have the
potential for affecting the endocrinal systems of humans
and animals. Here the focus is on pre-natal development,
because hormones are of great importance as regulators in
this sensitive phase of life. Development may be affected
if they act in the wrong concentration or at the wrong
time. Known examples of such substance groups with an
endocrine impact potential are:

— PCBs (polychlorinated biphenyls), which used to be
used as insulating fluids, hydraulic fluids and softeners
for sealing compounds, and are now prohibited.
Because of their persistence they can still be detected
in the environment;

— Phthalates, which are used as softeners for plastics,
paints and varnishes;

— Bisphenol-A, which is similarly used in the
manufacture of plastics (polycarbonates), but also for
other purposes, e.g. as a colour development
component, and is present in food packaging and
plastic bowls, for example;

— Tributyltin (TBT), which used to be used in particular
as an antifouling biocide in ship’s paints. The use of
organotin compounds in antifouling paints has been
banned worldwide since 2003 (EEA 2001; SRU 2004b;
UBA 2010; BfR 2011b).

— Synthetic hormones for contraception and for treating
hormone-dependent disorders (e.g. 170-
ethinylestradiol), which find their way into surface
waters via wastewater.

From experience with the long-term effects of the first
synthetic oestrogen, diethylstilbestrol, which was
frequently used for pregnant women until as late as the
1970s, it is known that high oestrogen doses administered
to humans during pregnancy have adverse -effects
especially on pre- and post-natal sexual development and
on male and female fertility, and may even have favoured
cancers in female offspring (HOOVER etal. 2011).
Although it is clear that certain environmental chemicals

can adversely affect normal endocrinal processes, there is
little evidence that human health can be affected by
exposure to endocrinal chemicals from environmental
pollution. When it comes to ecotoxicological risk
assessment, the focus is on effects of relevance to
populations (HOFFMANN and KLOAS 2012).

613. Especially with regard to endocrinal active
substances, which have only been partly covered by
monitoring programmes, it is evident that monitoring is
important to justify regulatory measures. These
substances present the special challenge of a cumulative
view of all substances with the same action, regardless of
impact intensity. Above and beyond straightforward
exposure/load monitoring, there is a need for integrated
monitoring, including effect monitoring, in order to
identify endocrinal substances that have hitherto remained
undetected (cf. para. 587).

Widespread use of pesticides: Glyphosate

614. Glyphosate and its degradation product AMPA head
the list of frequencies for findings of pesticides in surface
waters and drinking water, for example in Schleswig-
Holstein  (Schleswig-Holsteinischer Landtag 2011).
Originally, glyphosate and glyphosate-resistant crops
were introduced on the grounds that they would reduce
environmental pollution with herbicides, since glyphosate
was less toxic and less persistent than other herbicides.
But AMPA proves to be persistent in the soil and at least
as toxic as glyphosate (MAMY et al. 2010; ANTONIOU
et al. 2011). The results of scientific research have shown
that glyphosate causes malformations in frog and chicken
embryos in in-vitro studies, even at greater dilutions than
occur in agricultural application (ANTONIOU et al. 2011;
2010).

For a series of broadband herbicides under the name
Roundup® there is abundant evidence that the glyphosate
contained in them and the individual auxiliaries have
considerable effects on the development and survival of
amphibians (BERNAL et al. 2009; MANN et al. 2009;
RELYAE and JONES 2009). The severity varies
depending on the concentration and the time of
application (JONES et al. 2010).

Thus evaluation of glyphosate should be based not only
on health assessments by the Federal Institute for Risk
Assessment (BfR), but also on findings relating to
ecotoxicity. The technical opinion of the BfR also draws
attention to the fact that the main technical disagreement,
however, lies in a fundamentally divergent scientific
approach to assessing the health risks of chemicals. In the
opinion of the BfR, such paradigm changes should be
investigated by experts and the need for them should be
discussed in international bodies (BfR 2011a). Although a
review of the approval of glyphosate should have been
made at EU level in 2012, the European Commission
made an unscheduled extension of approval for
glyphosate — and for 38 other pesticides — in November
2010 (Directive 2010/77/EU). This means that glyphosate
can be used until 2015 without any further review
(Deutscher Bundestag 2011a).
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615. Integrated environmental monitoring is particularly
necessary for a widely used pesticide active substance, in
order to record not only data on environmental loads of
the active substance and its degradation products, but also
— by way of effect monitoring — to record effects on non-
target organisms that may not have been detected in
previous risk assessment processes.

10.3.4.3 Examples of knowledge gaps in the field
of substance-specific environmental risk
assessment

616. Substances of environmental relevance include not
only those with particularly problematic properties, but
also substances which are released in large quantities and
overload the buffer capacity of the ecosystems. Above all,
we do not have adequate knowledge about chemical
pollution of the terrestrial and aquatic environment and
the direct and indirect impacts of pesticides and industrial
chemicals on biological diversity.

Inadequate knowledge about chemical
pollution of the terrestrial environment

617. Knowledge about pesticides (ISOE 2010) and
pharmaceuticals in the terrestrial environment is meagre,
although they are environmentally relevant in themselves
and are distributed on farmland via slurry and sewage
sludge. Despite studies of the paths involved, unexpected
effects are constantly occurring (ISENRING 2010), e.g.
bee mortality in Germany in 2008 as a result of the
insecticide clothianidin, or the extinction of three species
of vulture on the Indian subcontinent due to the veterinary
use of diclofenac (KNOPP etal. 2007). As a result of
excretion into slurry by livestock, dung fauna can be
adversely affected by residues of antiparasitic agents,
such as ivermectin (KREUZIG et al. 2007).

Flame retardants are an example of the lack of
environmental data on pollutants (ARCADIS Belgium
and EBRC Consulting 2011). In a study of 42 flame
retardants contained in consumer goods, environmental
and health evaluation was only possible for 22 owing to
lack of environmental data, and for 11 it proved
impossible to make any risk assessment at all.

Inadequate knowledge about chemical
pollution of the aquatic environment

618. The gap between chemicals monitoring and the
assessment of small bodies of water that are particularly
sensitive from a biological point of view is filled by the
European MODELKEY project (BRACK 2011), which is
concerned with linking chemical and biological status
data. In the SPEAR Index (species-at-risk) it has
developed a tool for assessing the impacts of pesticides on
aquatic organisms which brings together chemical and
biological data (von der OHE etal. 2009). The project
also demonstrates the need for development in the field of
monitoring.

Particularly for major bodies of water, nationwide
information is available on chemical pollution, but
primarily on “priority substances”. For small water
bodies, which are especially valuable in ecological terms,
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such data only exist, at best, at Lénder level in the context
of Lander-specific measuring programmes. Thus pollution
measurements exist, though they are not readily
accessible and do not use standardised methods.

Discharge of pesticides into surface waters may occur
during or after their application, as a result of drift,
surface runoff or drainage (Deutscher Bundestag 2011b;
SCHULZ 2004). The chemical monitoring data available
to the federal authorities do not permit any precise
statements about pesticide pollution of surface waters
particularly affected. Reasons include the small number of
measuring stations, non-inclusion of minor rivers, and the
limited spectrum of active substances measured. This
means it is not possible to derive a suitable status
indicator for pesticide pollution of all surface waters for
implementing the National Action Plan (NAP) currently
under development for the sustainable use of pesticides on
the basis of the new Pesticides Framework Directive
2009/128/EC. Here it would be necessary to undertake
representative monitoring of the status quo of pesticide
pollution in agrarian streams/ponds in order to create the
basis for progress monitoring of the NAP.

Inadequate knowledge about the impacts of
pesticides on biological diversity

619. Synthetic chemical pesticides endanger the
biological diversity of plants in particular, for example
through the decline in the number of species in the seed
banks of farmland soil (ROBINSON and SUTHERLAND
2002). Partly as a result of indirect food chain effects,
which are not taken into account in risk assessments, the
number of species of breeding birds on agricultural land
has decreased (SUDFELDT etal. 2010). The numbers
and species composition of non-target organisms such as
soil organisms, aquatic organisms and amphibians are on
the decline (examples and bibliographic references in
HAFFMANS 2010; ISENRING 2010). Through their
skin, amphibians interact strongly with the media that
surround them. They therefore display sensitive reactions
to direct contact with pesticide components. Moreover,
their two-phase life cycle means that they are exposed to
substances both in their aquatic (larval) stage and in the
terrestrial environment (adult stage) (TODD et al. 2011).
For example, 100 percent mortality of juvenile stages of
amphibians was found to occur after field application of
environmentally relevant fungicide levels (BELDEN et al.
2010).

A study in 2010 showed that pesticides are largely
responsible for the reduction in animal and plant diversity
on agricultural land in Europe (GEIGER etal. 2010).
Furthermore, the use of insecticides indirectly reduces the
effectiveness of biological pest control (op. cit.).
Although it is a fundamental problem, there is currently
no alternative to test systems that work with proxy
organisms, fail to cover parts of the hormone system (e.g.
adrenal gland, pancreas), and do not take account of
“cocktail effects” or chronic toxicity (ISOE 2010). What
is more, the contamination pattern of insecticides in the
environment usually displays pollution peaks which only
last for a few hours and are thus difficult to verify, but are
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of great ecotoxicological relevance (Deutscher Bundestag
2011b).

620. Neither are indirect effects and cumulative risks
taken into account in the authorisation of pesticides
(WOGRAM 2010). Other aspects which are not
adequately implemented are the protection of
accompanying agricultural flora and fauna and the
protection requirements of species that are specially
protected by law (LIESS etal. 2010). Integrated
monitoring accompanying the approval process would be
important here as a “reality check”.

10.3.5 Regulation of discharge of substances

621. The way discharge of substances into the
environment is regulated by the various legal acts differs
not only in terms of protection objectives, but also with
regard to how they are operationalised. Traditionally it is
basically geared to protecting the various environmental
media. The REACH Regulation takes a comprehensive
approach to the extent that it accompanies substances
throughout their life cycle and sets out requirements
regarding their use. Above all, however, the REACH
Regulation results in data being made available on
substance properties, production quantities and also the
use of the substances requiring registration. Such data
have potential when it comes to improving the
management of chemicals — including to the extent that
they can be used to optimise the approaches in the legal
acts — and may provide important information for
substance-specific monitoring.

The design of environmental monitoring programmes
must react to this complexity and provide data that can
not only be used by the authorities for decisions in
individual cases, but also permit conclusions about the
need for improvements by the legislature.

622. The individual components of responsible use of
substances in the environment should be linked together
in the interests of achieving objectives:

— Collection and generation of risk information on
substances,

— Development of measures to ensure compliance with
environmental quality objectives, environmental
quality criteria and environmental standards,

— Surveillance of measures by environmental monitoring,
followed by corrective action where appropriate,

— Advising policy makers and informing the public by
reporting on the findings of environmental monitoring
programmes.

Only if meaningful interconnection is successful will it be
possible to reduce environmental discharge of substances
and hence minimise pollution of the environment.

10.3.5.1 Regulation in legal acts of the EU

623. Increasingly, the requirements for regulation of
substance-specific  environmental risks are being
formulated at European level (cf. Table 10-1). The assets
protected by the individual legal acts differ very widely.
Whereas the Water Framework Directive (WFD), for
example, confines itself to protecting aquatic and
dependent terrestrial ecosystems, the Air Quality
Directive 2008/50/EC takes a comprehensive approach
that is intended to protect human health and the
environment as a whole. There are also differences
between the protection objectives of the individual legal
acts. For example, the protection objective of the WFD is
good ecological status, whereas the Biocide
Directive 98/8/EC seeks to prevent unacceptable impacts
on the target organisms. The different protection
objectives are due partly to balancing with other interests
— e.g. pest control — in individual cases, but also partly to
different perspectives. Whereas some legal acts focus on
the pollution source — i.e. substances —, others concentrate
on the protected asset and hence the environmental media.
This is due to the fact that substances are not only used
for different purposes, but can also come into contact with
a wide variety of environmental media. This results in
corresponding differences in regulatory approach. Hence
the WFD, for example, is to be operationalised in
accordance with its protection objective, by drawing up
environmental quality standards for priority substances.
Regulation (EG) No. 850/2004 on persistent organic
pollutants (POP Regulation), for example, provides for
the release of certain substances to be discontinued in the
long term. The approach of the REACH Regulation (cf.
Section 10.3.5.2) is the most comprehensive, in that not
only is the area of application — i.e. the scope of the
substances concerned — very broad, but the entire life
cycle of a substance is to be analysed to ensure a high
level of safety for human health and the environment.

624. Accordingly, the individual regulations give rise to a
large number of requirements regarding how to handle
substances to protect the environment, and what
objectives are to be satisfied in doing so. In order to
review the success of the requirements and the measures
derived from them, many legal acts require the Member
States to report to the European Commission. To this end
they have to undertake systematic progress checks.
Ultimately these can only be guaranteed by monitoring
that supplies appropriate data. To ensure comparability at
European level, this must be done on the basis of
internationally harmonised collection methods and
standardised evaluation methods.
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Table 10-1

Important regulations governing discharge of substances into the environment
(legal acts of the EU)

Legal act Protected asset or protection objective  |Regulatory approach
Sectoral environmental legislation
Water Framework Directive, Asset: Environmental quality standards for priority substances

2000/60/EC (WFD)

Inland surface waters, transitional waters,

coastal waters, groundwater

Objective: Good ecological status,
good chemical status

and other substances identified as being discharged into
the body of water in significant quantities

Directive 2008/105/EC on
environmental quality standards
in the field of water policy

Asset: Surface waters, coastal waters,
sediments and/or biota

Objective: Good chemical status

Environmental standards for priority substances and
certain other pollutants

Nitrates Directive 91/676/EEC

Asset: Inland waters, estuarine waters,
coastal waters, marine waters,
groundwater

Objective: Reduce water pollution
caused or triggered by nitrate from
agricultural sources and prevent further
water pollution

Designation of risk areas and establishment of action
programmes

Municipal Wastewater Directive
91/271/EEC

Asset: Environment

Objective: Protection from adverse
impacts of wastewater

Collection, treatment and discharge of wastewater and
target requirements for wastewater loads of phosphorus,
nitrogen and biochemical parameters

Groundwater Directive
2006/118/EC

Asset: Groundwater

Objective: Pollution prevention and
limitation

Groundwater quality standards and threshold values for
nitrates and active substances in pesticides and biocides

Air Quality Directive

Asset: Human health and the

Assessing and controlling air quality and air quality

2008/50/EC environment as a whole plans for sulphur dioxide, nitrogen dioxide and oxides
Objective: Avoiding, preventing or of nitrogen, particulates (PM and PM, 5), lead,
reducing harmful impacts benzene, carbon monoxide

Directive 2004/107/EC Asset: Human health and the Target values for arsenic, cadmium, nickel and

environment as a whole

Objective: Avoiding, preventing or
reducing harmful impacts

polycyclic aromatic hydrocarbons

Marine Strategy Framework
Directive 2008/56/EC
(MSFD)

Asset: Marine environment
Objective: Maintain or achieve good

status of marine environment by 2020

Describe good environmental status, lay down
environmental objectives, and draw up and implement
programmes of measures
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Legal act

Protected asset or protection objective

Regulatory approach

Substance-specific environmental legislation

REACH Regulation (EC)
No. 1907/2006

Asset: Human health and the environment
Objective: High level of protection

Life cycle analysis of chemicals
from production through use to
disposal,

authorisation of substances of
very high concern, bans and
restrictions on hazardous
substances

Biocide Directive 98/8/EC

Asset: Humans, animals and the environment

Objective: High level of protection or no
unacceptable impacts on the target organisms (such as
resistance or unacceptable tolerance; in the case of
vertebrate animals, no unnecessary pain or suffering),
on human or animal health or surface waters and
groundwater or on the environment

Authorisation of active
substances and biocide products

Pesticides Regulation (EC)
No. 1107/2009

Asset: Human and animal health and the environment
Objective: High level of protection or no
unacceptable impacts on human or animal health and
no unacceptable impacts on the environment

Authorisation of active
substances, safeners and
synergists; provisions on
additives and accompanying
substances

POP Regulation (EC) No. 850/2004

Asset: Human health and the environment
Objective: Protection from persistent organic

Prohibition, early cessation of or
restrictions on production,

pollutants

marketing and use of substances
covered by the POP Convention

Directive 2001/83/EC on the establishment

Protected asset or protection objective: Effective

Authorisation of marketing of

of a Community code relating to medicinal
products for human use

protection of public health

medicinal products;
requirements regarding
environmental risks

Regulation (EC) No. 726/2004 laying down |Protected asset or protection objective: Effective

European authorisation of

Community procedures for the

authorisation and supervision of medicinal
products for human and veterinary use and
establishing a European Medicines Agency

protection of public health

marketing of medicinal
products; requirements
regarding environmental risks

Soil Protection Directive (does not exist yet)

SRU/UG 2012/Table 10-1

10.3.5.2 Potential of REACH Regulation for
regulation and monitoring discharge
of substances

625. Under the REACH Regulation, data on basic
properties, production quantities and applications are
provided for substances requiring registration. However,
the data are initially collected on the basis of individual
substances and manufacturers. Higher-level merging of
the estimated environmental pollution between different
spatially connected manufacturers is not envisaged. The
testing requirement for environmentally relevant
properties is only adequate for large production volumes.
It is not readily possible to derive background levels, or
possible addition or accumulation effects.

626. This section describes why and how the REACH
Regulation in particular possesses great potential for
better regulation of the monitoring of substance inputs. As
will be explained, this can to some extent be done merely
by eliminating deficits in the regulation. The REACH

Regulation is intended to ensure a high standard of
protection for human health and the environment with the
aim of sustainable development. It sets out to gradually
close gaps in existing data on the environmental impacts
and exposure of substances by 2018, and pursues a largely
cross-sectoral approach. Accordingly, simply
manufacturing and/or importing substances gives rise to a
basic obligation to collect and generate substance data and
perform an initial risk assessment. On the basis of this,
official measures can, if the need arises, be taken under
sectoral environmental legislation or under the REACH
Regulation itself (authorisation or prohibition or
restriction). Below the thresholds that trigger official
measures, the chemical industry itself is responsible for
identifying, applying and communicating measures for
appropriate control of substance risks (own responsibility
of chemical industry).

This approach offers potential for the future, in that in
future there will be a wealth of data on the properties and
effects of substances that ought to be used not only
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regulating monitoring, but also for improving monitoring
design and methods. However, to enable this potential to
be exploited, there is a need for further development
within the REACH Regulation (eliminate registration
deficits). In addition, interface problems with other legal
acts should be resolved and steps taken to ensure that data
collected as part of substance monitoring are included in
chemicals management under the REACH Regulation
(improve chemicals management). Finally, ways should
be created of making information collected under the
REACH Regulation available for environmental
monitoring programmes (use registration data).

Eliminating registration deficits

627. The instrument used by the REACH Regulation for
collecting risk information on substances is the
registration requirement for producers and importers.
Under this requirement, the European Chemicals Agency
(ECHA) must be provided with a technical dossier for
quantities of 1t per annum or more, plus — for quantities
of 10t per annum or more — a substance safety report
(Article 10 REACH Regulation). The data to be included
in the technical dossier are graded according to quantity
(Article 12 REACH Regulation). The scope of the
substance safety report depends above all on the
hazardous properties of the substance and hence also on
its PBT or vPvB properties (cf. para. 603) (Article 14
paragraph 4 REACH Regulation). Thus the registration
process collects extensive information of importance for
chemicals management, but there is still a need for
improvement in certain areas:

— The technical dossier requires data on substance
properties for quantities of as little as 1t per annum.
However, the grading of data requirements results in a
situation where it is not possible, with the REACH
criteria, to recognise PBT substances below 100t per
annum as critical (SRU 2008, para. 734). To permit
appropriate measures to protect the environment, the
data requirements should make it possible to identify
PBT substances and vPvB substances even at low
tonnages.

— Although the technical dossier requests information on
exposure, exposure scenarios for the individual
applications only have to be made in the context of the
substance safety report, and then only for hazardous
substances. However, if PBT substances below 100 t
per annum are not identified as critical, it is unlikely
that exposure scenarios will have to be drawn up for
them in the substance safety report below this
threshold. Exposure scenarios are the starting point for
identifying and assessing any exposure that occurs, and
they cover all stages in the life cycle of a substance and
its various uses — which means they are essential for
chemicals management. The uses can be described in a
standardised structured form with the aid of the “Use
Descriptor System” (BUNKE 2011, p.169). The
ECHA Guidelines (2008) recommend a standard
format for the final exposure scenario. It is basically
possible to make use of modelling techniques.
Although these are based on very -conservative
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estimates, they do not provide a very adequate picture
of reality. Furthermore, when deriving exposure levels
only the intended use is to be taken into account and it
may be assumed that all recommended safety measures
are taken (INGEROWSKI 2009, p. 170). To prevent or
reduce discharge of pollutants into the environment,
exposure scenarios should be drawn up for quantities
below the threshold of 10 t per annum. Where they are
based on modelling, they should be verified by data
from substance monitoring.

— Identification of harmful impacts on the environment
also forms part of the substance safety report
(Article 14 paragraph 3 REACH Regulation). This
includes deriving the “predicted no effect
concentration” (PNEC) for the relevant substance. Here
it is important to remember that, of necessity, impacts
on complex systems are modelled, which means that
unforeseen effects may emerge later (MAXIM and
SPANGENBERG 2009, p.44). Where the PNEC
values are derived by the chemical industry, the lack of
independent quality assurance means that they cannot
simply be used to justify measures in other legal
sectors. Quality assurance of the data would be useful
here (SRU 2008, para. 743).

Monitoring data for optimisation of chemicals
management

628. While the REACH Regulation provides valuable
data for chemicals management, these data are generated
by the chemical industry on the basis of laboratory tests
and modelling. They may not only trigger measures
pursuant to the REACH Regulation, but may also help to
justify measures in the sectoral environment. To this end
there is a need to eliminate methodological differences
and barriers to access. Moreover, these data exist
alongside data collected in the course of environmental
monitoring, and are thus only one pillar of effective
chemicals management. In order to improve chemicals
management, the data obtained from monitoring should
also be used in substance assessment. The following
approaches are possible:

— Measures are taken on the basis of a substance
assessment. Responsibility for a large proportion of
substances rests with industry (cf. para. 623), whereas
the authorities concentrate on prioritisation of
substances subject to regulation. This division of labour
is not catered for by the fact that only the substance
assessment authorities, but not the manufacturers and
downstream users have to take account of background
levels, combined effects and mixed exposure in
substance assessment and risk management. The
chemical industry’s measures for appropriate risk
assessment are not based on the actual environmental
loads. Because the exposure scenarios are based on
modelling, they should be refined with the aid of data
from monitoring. This applies particularly to
establishment of the “specific environmental emission
categories” (LUSKOW et al. 2010, p. 15 ff.).

— The REACH Regulation only focuses on the individual
enterprise or substance. To check progress and prevent
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problem shifting, it is also necessary to take account of
interactions (e.g. additive or cumulative effects). Here
the registration data alone are not sufficient, because
they do not provide any concrete information on
discharge of substances into the environment. They
should be supplemented by environmental data from a
monitoring system.

— Particularly in the case of PBT and vPvB substances,
input into the environment and impact on the
environment are separated in space and time.
Moreover, it may only transpire at a later stage that
substances are of very high concern. Environmental
monitoring can yield additional information here.

Using registration data for substance
monitoring

629. Monitoring of substances in the environment
involves a great deal of work. It is therefore not
expedient, partly because evaluation would not be a
realistic proposition, to depict the environmental pollution
for all substances. Instead, the emphasis should be on an
early focus on priority substances. The data generated
under the REACH system can be used — as already started
in some cases — to select substances that ought to be
included in monitoring programmes. This because the
registration process not only collects data on production
quantities and exposure, but also checks for hazardous or
PBT or vPvB properties. On the one hand it therefore
makes sense to check the success of these measures by
observing those substances which are subject to chemicals
management under the REACH Regulation (authorisation
or prohibition or restriction). On the other hand,
monitoring should also include those substances for
which risk management has to be undertaken by the
industry on its own responsibility to ensure appropriate
control of risks (Article 14 paragraph 6 and Article 37
paragraph 6 REACH Regulation). This would make it
possible to measure the success of the regulatory
approach that assigns responsibility for the safe use of
substances primarily to the chemical industry.

10.3.6 Linking integrated monitoring with health-
related environmental monitoring

630. Implementing integrated monitoring would also
have advantages for health-related environmental
monitoring. Factors of special importance for “human
health” as the object to be protected are changes in the
environment as an early warning of possible risks to
human beings (Risk Commission 2003, p.29).
Environmental monitoring systems are a major source of
information for such early warning systems.

631. The fact that man is integrated in the natural
environment results in close connections which can be
used for assessing ecotoxicological and human
toxicological risks, such as information on exposure. The
relevant pollutant input paths for humans are air, food and
drinking water. In addition, substances in products (e.g.
cosmetics) and substances in indoor situations also play a
role.

At the level of ministries and higher federal authorities,
the Environment and Health Action Programme (APUG)
networks the environmental, health and consumer
protection policy sectors. Under this programme, several
ministries and higher federal authorities are cooperating
and promoting research projects and information
campaigns. Health-related environmental monitoring
determines the pollutant loads to which the public is
exposed (load monitoring), and effect monitoring
measures the biological parameters that react to these
loads or indicate their effects (BADER and
LICHTNECKER 2003). Susceptibility = monitoring
measures modulating properties of certain genes or gene
groups on the metabolism and the toxicity of foreign
material.  Practical  health-related  environmental
monitoring surveys are conducted as part of the
environmental surveys and data collection undertaken by
the  German  Environmental = Specimen  Bank
(www.umweltprobenbank.de).

10.4

632. A wide variety of diffuse pressures due to
substances, climate and structural factors act on nature
and the environment. Diffuse pressures due to substances
may take the form of accumulation processes, substance
transfers and substance interchange between the
environmental media, and also indirect impacts. For
example, land uses or interference with the water balance
give rise to structural changes. In order to identify,
analyse and assess environmental changes and their
causes, there is therefore a need not only for media-
specific assessment of the status of the compartments soil,
water and air, but also — and above all — for integrated
environmental monitoring and assessment
(cf. Section 10.2.4). The overarching goal of integrated
environmental monitoring is continuous collection of
changes, trends and pressures in the environment as a
whole. Not only for the environmental authorities and the
chemical industry’s own responsibility (under the
REACH Regulation), but also for the interested public,
this would permit a feedback loop linking socially
established quality standards with up-to-date data from
the environment and make it possible to verify
compliance.

The road to integrated monitoring

Integrated environmental monitoring is concerned with
impacts on organisms, ecosystems and the functions of
the natural regime, and for this purpose it links biological,
chemo-physical and other data from various measuring
networks. It is therefore important that chemical analyses
(exposure/load monitoring) be linked more closely than in
the past with biological effect monitoring (AK
Umweltmonitoring 2008). To this end there is a need to
evaluate the existing instruments and methods with regard
to the common departmental objectives.

The primary data of a monitoring programme must not
only serve the central purpose of the programme, but must
also be capable of aggregation to permit user-specific
processing. Linking with other measuring networks or
their contents must be possible to the greatest possible
extent. It must also be possible to use the primary data in

19



Environmental Report 2012: Responsibility in a finite world

the search for causal relationships, which means they
must be accessible to the public. Innovative objectives
include the definition of ecosystem-specific effect
thresholds within the meaning of the National
Biodiversity Strategy (BMU 2007, Chapter B 3.1), to
ensure that ultimately the environmental limits are
complied with.

Objectives for substance monitoring
at EU level

633. Consistency between enforcement tasks is also a
major goal of the European Commission and its scientific
bodies (SCHER 2010). The methodological discussions
should no longer be separated by enforcement tasks or
environmental media, but should in future be geared
above all to impact properties. The Scientific Committee
on Health and Environmental Risks (SCHER) supports
the approach of testing the effects of all hazardous
substances on the basis of a harmonised basic scheme and
establishing  consistency  between the  existing
methodological guidelines. Where specific action
mechanisms are involved (especially in the case of
pesticides, biocides, medicinal products), uncertainties
should be reduced by using targeted refinement steps.

634. At EU level the EEA (2007) recommended
developing a harmonised chemical information system. In
view of the low detection limits and the possibility of
combined effects, chemicals monitoring should be
supplemented by biological monitoring with potential
toxicity as its end point (op. cit., p. 29).

Germany will not be able to ignore this development. This
means there is a need for timely design of and
organisational preparations for the development of an
integrated monitoring system. The necessary steps are
outlined below.

10.4.1 Development of an integrated
monitoring system

635. The focus of environmental monitoring in a
coordinated network of programmes should be on the
following themes, which individually also fulfil their
political significance of checking compliance with
socially established quality standards:

— developing biodiversity with its three levels (genetic,
species and ecosystem level),

— chemicals safety,

impact of climate change and adaptation measures on
biodiversity,

safety in the use of genetic engineering,
— connection between health and environment.

To this end there is a need for harmonisation and
coordination of the environmental monitoring
programmes of the Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety (BMU) at
federal level with other ministries — especially the Federal
Ministry of Food, Agriculture and Consumer Protection
(BMELV). The basic framework for this should be the
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modular introduction of ecological area sampling in all
federal Lander.

A structural approach needs to be established for the
overall concept and the task of filling data gaps which are
due to the media-specific structure and which present
obstacles to ecological modelling and evaluation (UBA
2002). The following are essential for integrated
monitoring:

— an inventory of environmental monitoring programmes,
their measuring networks and their individual
methodologies, and also their spatial distribution and
representativeness,

— identification of the interfaces, so that the different
monitoring concepts can — at least in part — be made
capable of integration,

— methodological adaptation and, where appropriate,
merging of the environmental monitoring programmes
in the federal Lander,

— content-oriented or geographical/spatial addition of
missing environmental monitoring programmes or
missing individual aspects (e.g. addition of effect
monitoring, extension of programmes to include
relevant substances or addition of sample areas of
missing natural spaces),

— establishment of suitable data management systems (cf.
Section 10.4.3.2).

This cross-media and cross-sectoral approach should be
organised in an interministerial working group. This
presents challenges for all concerned. In particular, it
needs their good will to coordinate their own monitoring
programmes with others and ensure unrestricted
availability of the data (BANDHOLTZ 2004). First of all,
the data must be processed and their validity, reliability
and plausibility (Table 10-2) demonstrated. This ties up
personnel. In some cases it will also be necessary to
clarify the situation regarding disclosure of data.

10.4.2 Ecological area sampling
as a basic network for monitoring

636. Nationwide introduction of ecological area sampling
would be a meaningful step to make it possible to
describe the status of biodiversity on a full-coverage and
statistically relevant basis in normal countryside as well
and indicate the causes of changes (cf. Section 10.3.1).
The basic ecological area sampling network already
forms the nationwide basis for the indicator “species
diversity and landscape quality” (MITSCHKE et al. 2007)
and is the basis for monitoring to underpin the HNV
farmland indicator (HNV — High Nature Value) (under
the EAFRD Regulation). Nationwide expansion of
ecological area sampling would also

— provide hitherto non-existent statistically reliable
information about biological diversity in normal
countryside, such as a picture of biodiversity in
farmland, settlements and forests (species composition,
spatial and population developments (including



Chapter 10: Integrated monitoring

problem species/neophytes)) (KONIG etal. 2008;
KONIG 2008; WERKING-RADTKE et al. 2008),

— make it possible to prepare distribution maps with
information about use changes and climate change
impacts (SANTORA 2011),

— make it possible to show the effects of agro-
environmental and contract-based nature conservation
measures (WERKING-RADTKE and KONIG 2011),

— make a contribution to reporting requirements under
the Habitats Directive (KONIG and BOUVRON 2005),
and

— provide a basis for a supervisory and case-specific
system for monitoring the placing on the market of
genetically modified organisms; in the special case of
genetically modified organisms it could be
supplemented by relevant aspects (FIEBIG 2010).

637. The SRU therefore recommends the nationwide
introduction of ecological area sampling as a basis for
monitoring the conservation and sustainable use of
biological diversity.

10.4.3 Operationalising an integrated
monitoring system

638. Monitoring the conservation of the natural basis of
life is the responsibility of the public sector. An
overarching central organisation that acted as an
information and coordination body regulating data
collection and use across the various administrative levels
would be desirable (cf. Section 10.4.1). This would ensure
that divergent data interests — e.g. from the point of view
of nature conservation or environmental protection — were
evident and coordinated from the outset. The
establishment of the Ecological Monitoring Network
(NEM) in the Netherlands at the National Bureau of
Statistics (Centraal Bureau voor de Statistiek) could be a
possible organisation model (SOLDAAT 2011).

The German Federal Statistical Office is already entrusted
with preparing the national environmental accounts,
which analyse and process the factors energy, raw
materials, emissions, land use, environmental indicators
and environmental measures. Moreover, every two years
the Federal Statistical Office prepares the indicator report
on the sustainability strategy (Statistisches Bundesamt
2011). This supports the German government’s
sustainability strategy. Organisational attachment of an
integrated monitoring system to the Federal Statistical
Office would also make sense in view of the European
Commission’s plans for a regulatory framework for the
ecosystem services to be covered by the national
environmental accounts (cf. para. 549). The Federal
Statistical Office with its proven experience in the field of
data preparation is thus a suitable neutral “broker” for
information. At the same time its long-standing
publication service ensures the provision of high-quality
information to the public.

639. These steps will not be possible without
institutionalisation. As long ago as 1991 the SRU (1991,

para. 109) suggested that environmental monitoring be
institutionalised as has long been common practice in the
field of national economics. At that time it was proposed
that the federal and Lénder authorities should make
additional personnel available. In the end, reorganising
environmental monitoring would probably make it
possible to save costs.

10.4.3.1 Improving cooperation

640. There is an urgent need for better coordination of
the existing approaches and instruments. Environmental
administration bodies at federal and Land level and in the
sectorally structured administration departments have to
perform complex tasks in the fields of planning,
assessment and balancing of interests. To ensure
integrated environmental protection, each environmental
administration body should possess cross-media
assessment competence and be able to organise adequate
coordination of workflows extending beyond its own
department. In particular, the conservation approach
based on environmental quality objectives involves
necessary  requirements  regarding  environmental
monitoring, evaluation and reporting (SRU 2007,
Chapter 1.2). Furthermore, German constitutional law and
European and international law require the environmental
administration to display more openness and move
towards increasing public participation in
environmentally relevant administrative procedures.

641. It is difficult to operationalise the integration
objectives of integrated environmental monitoring in
existing routines, because environmental law is
fragmented, conflicts of objectives are not transparent,
and many substance-specific requirements exist in parallel
(Table 10-1). This problem was identified at political
level in the mid 1990s (Bundestag committee of inquiry
into “Protection of Man and the Environment” -
objectives and framework conditions for sustainable
future-oriented development 1998) and continues to
impede efficient enforcement and an effective policy on
substances. Regulatory assessment methods, instruments
and criteria for progress review have been developed on a
problem-specific basis (Risikokommission 2003).

For this reason both environmental legislation and the
assessment methods are dominated by an additive
approach and requirements to balance interests. Giving
precedence to a protection objective or a legal act is
hardly enforceable, whether from a political or legal point
of view. Neither is it possible to do without balancing
interests in individual cases. On the other hand the
European Commission is striving for a decidedly
decentralised integration policy, by systematically raising
the requirements for sectoral policies to take account of
each other. Here, checks on implementation are largely
the responsibility of the Member States, where they
encounter the established monitoring routines. In view of
the complex protection objectives this strategy of
decentralised integration policy makes sense, but there is
a danger of its “fizzling out” in “organised non-
responsibility” rather than leading to efficient measures.
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642. It is the intention of the European Commission that
methodological discussions should no longer be separated
by enforcement tasks or environmental media, but should
in future be based primarily on impact properties (SCHER
2010; cf. para. 633). Thus the issue of integration and
consistency of conservation objectives and requirements
(e.g. application of pesticides and conservation of
biodiversity as a protected asset) arises not only at legal
level, but also in administrative enforcement. For
pragmatic reasons alone, a progress review system should
not be built up afresh, but should as far as possible be
integrated in the existing monitoring programmes.

For example, all federal Lénder are already using the data
from the WFD for assessing most Habitats Directive fish
species for the purpose of Habitats Directive monitoring.
Monitoring of frequent Habitats Directive forest habitat
types is covered by the Federal Forest Inventory. And the
relationship between the occurrence of land identified by
the HNV farmland indicator and the framework of agro-
environmental measures is being examined by the Federal
Office for Nature Conservation under an R+D project.
Integrated enforcement should be tested from a content
point of view. There is a need for research and action in
this field and with regard to the integration of research
findings in environmental monitoring routines.

Projects on ubiquitous pollutants are already being tested
in coordination between administrative departments. For
instance, the cooperation between BfN and UBA
regarding nitrogen monitoring in relation to the habitat
types of the Natura 2000 areas is being expanded further.
By contrast, the moss monitoring system that made it
possible to record atmospheric exposure of German
Natura 2000 areas to heavy metals and nitrogen, was
discontinued in 2009 (SCHRODER et al. 2010; KRATZ
and SCHRODER 2009) and should, in the opinion of the
SRU, be reactivated.

Table 10-2

Chemicals monitoring, among other things, is correlated
with other biological and economic data in the context of
long-term soil monitoring by the Lander (TLL 2006) and
the Federal Forest Inventory. The national forestry
environmental monitoring system (Level I of ICP Forests
(forest soil condition surveys, forest condition surveys),
Level II of ICP Forests (intensive long-term monitoring))
could be taken as a model for agriculture and nature
conservation as well with regard to its organisation as a
cooperative federal and Lé&nder monitoring system
(BOLTE etal. 2008; 2007; SEIDLING etal. 2002;
SPLETT and INTEMANN 1994).

10.4.3.2 Data sharing and use:
Stepping up the flow of information

643. It is basically an essential requirement for effective
monitoring — especially where this links a number of
individual programmes — that the flow of information be
improved. To this end, more overarching databases
should be established and data transfers facilitated.
Agreements between the federal and Lénder level are not
sufficient here — it is essential to integrate the European
level as well.

To make it possible to avoid duplication of work, evaluate
data and make data usable in measures, there is a need to
improve the sharing and use of data within the public
sector. The integrated data analysis necessary for this
purpose requires the merging of data: both different types
of data and data from different sources. This makes it
necessary to specify concrete requirements for quality
management in data acquisition, which are also a
prerequisite for derived criteria for quality standards
(KNETSCH 2011a). It is therefore necessary to draw up
binding rules for organisation, methods and technology
(Table 10-2).

Necessary rules for integration-oriented data analysis

Organisational rules

— relate to reproducible and verifiable process stages in data acquisition and the clear responsibility of the data owner,
— comprise information on validity, reliability and reproducibility of the data,
— include documentation of unusual features in the context of the data item.

Methodological rules

— relate to the validity of sample planning and measuring network design, sampling, and processing of data for the

purpose of the study,

— comprise quality assurance management of the analyses,
— include the methods used for statistical processing and evaluation of the data.

Technical rules

— relate to technical transmission of the data in accordance with specified organisational rules,
— comprise compliance with technical standards and data formats,
— include the interoperability of environmental data in a different context (semantic data record).

Source: KNETSCH 2011a, p. 7, modified
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644. Furthermore, by providing access to data it would
be possible to involve scientific circles and the interested
public in data evaluation and the initiation of measures.
For this reason there should basically be free access to
data between public authorities, and also in relation to the
public. If restrictions are imposed, e.g. as a result of
confidentiality requirements or the need for clear
assignment of responsibilities, they should take account of
the importance of information for governmental and
social decision processes (RICHTER 2003, p. 199 ff.).

645. One viable approach is offered by the INSPIRE
Directive 2007/2/EC, with the aid of which a geodata
infrastructure is to be created within the EU. The directive
requires available data to be processed appropriately and
made available via portals, which means it will acquire
great importance for environmental monitoring as well.
There are certain overlaps with the Environmental
Information Directive 2003/4/EC, under which authorities
are required to make environmental information available
to the public. For this the applicants have to pay a fee —
except where the registers or lists are public in any case;
but they do not have to show that they have a legitimate
interest. There is a need to continue thinking along these
lines and to look for technical and legal ways and means
of sharing information between public authorities, and
also with the public.

646. With regard to information and data on substances,
it is first necessary to bring together the substance-
specific data as envisaged in the REACH Regulation and
make it possible to use the data for chemicals
management. Not only access to the data should be
regulated, but also the conditions for using the data.
While the authorities that perform the task of substance
evaluation within the REACH Regulation have extensive
rights of access to this database, monitoring authorities
and sectoral management authorities (e.g. industrial
permitting authorities) only have access to the REACH
information portal (RIPE (Réseaux IP Européens):
www.ripe.net) or have to rely on administrative assistance
(HEIB 2011, p. 343; FUHR 2011, p. 246). This impedes
speedy access to the database and its effective use for
chemicals management. All existing substance data
should be entered in a European database, and the
authorities concerned should be provided with the
necessary access (SCHMOLKE 2011, p.548). Some
preliminary work on this has already been done, e.g.
merging of databases with information on chemicals in
the freely accessible portal “Substance databases of the
Federal Republic of Germany” (www.stoffdaten-
deutschland.de). This application permits access to
national substance databases.

10.4.3.4 First steps in organisational implementation

647. From an organisational point of view,
environmental monitoring should be structured as a
growing network, transparent and available to the public
(Internet availability). At present there is no long-standing
technical, documentary and operational form of
organisation for an integration-oriented overview of
environmental monitoring information, whether existing

or in the process of creation. The preconditions do
however exist (BANDHOLTZ 2004). There are large
quantities of data, but their disclosure is significantly
impeded by uncertainties about the legal situation and the
necessary quality stages (op. cit., p. 127). In addition to
the environmental monitoring programmes, an
“integration layer” should ensure that data generated
under legislation on substances can be linked
(BANDHOLTZ 2004): for example the use of REACH
data to identify the substances to be monitored. Internet
availability is a matter of course today and also makes the
data available to the public.

There is also a need for GIS-based spatial allocation.
Examples exist at three levels of spatial specification. At
the land use level, the CORINE data can be used. For
area-specific information, especially on agricultural land,
it would be logical to use InVeKos (integrated
administration and control system, introduced in the
implementation of the Common Agricultural Policy), an
electronic system that is already available to the
agricultural sector for internal documentation and
evaluation of the European Agricultural Fund for Rural
Development (EAFRD) at authority level. The German
Pollutant Release and Transfer Register (PRTR) works
accurately at the level of individual addresses (UBA
2011).

648. There is a need to investigate whether key
substantive and organisational aspects of integrated
monitoring can be made subject to standardised
nationwide regulations after the revision of the federal
nature conservation legislation with the aid of Section 6
of the Federal Nature Conservation Act “Environmental
Monitoring”  (cf.  Section 10.4.4). The necessary
cooperation between authorities and ministries should be
specified in concrete form and safeguarded by
administrative agreements.

10.4.4 Laying down uniform nationwide
monitoring standards

649. To ensure comparability of the data collected and
ease of adaptation to European requirements, it is
necessary to lay down uniform nationwide monitoring
standards. This should be done under existing nature
conservation law, which according to Section 1
subsection 1 of the Federal Nature Conservation Act aims
at safeguarding not only biodiversity in the long term, but
also the performance and functional capacity of the
natural regime as a whole, and therefore pursues a
comprehensive approach.

The reform of the federal system reallocated
competencies in the field of environmental legislation.
The intention was to put the federal government in a
position to completely regulate the field of nature
conservation and to ensure uniform transposition and
implementation of EU legislation (Deutscher Bundestag
2006, p.7ff.). Accordingly, the framework legislative
competence was relinquished. In the field of nature
conservation and landscape maintenance the federal
government now possesses — as for other fields of
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environmental law — concurrent legislative powers
(Article 74 paragraph 1 no.29 Basic Law ; Article 72
paragraph 1 Basic Law). Although the federal Lénder can
basically make divergent rules, rules that cannot be
diverged from include not only the law of species
conservation and marine protection, but also above all the
fundamental principles of nature conservation (Article 72
paragraph 3 no.2 Basic Law). The literature contains
much discussion of how they are to be interpreted, but the
Federal Constitutional Court (BVerfG) has not yet made
any pronouncement on this topic. It is generally assumed
that environmental monitoring belongs to the general
principles of nature conservation, since it is only on this
basis that a nationwide concept can be implemented
(HENDRISCHKE 2007, p.456; SCHULZE-FIELITZ
2007, p.257; FISCHER-HUFTLE 2007, p.83;
DEGENHART 2010, p.429). Such a concept not only
presupposes monitoring programmes in the individual
Lander, but also requires a certain measure of
comparability. It is thus in the joint interests of both the
federal government and the Lénder to agree on certain
minimum requirements and structures and to set them
down in writing. In the revision of the Federal Nature
Conservation Act the legislature itself also worked on the
basis that environmental monitoring was a general
principle and referred to it as such in the Act.
Accordingly, it is possible to embody in nature
conservation law uniform nationwide monitoring
standards from which the Lander cannot diverge.

It is doubtful whether this also covers chemicals
monitoring. According to the narrative to the Act, the
change in wording from monitoring of the “natural
regime” (Section 12 Federal Nature Conservation Act, old
version) to monitoring of “nature and landscape”
(Section 6 Federal Nature Conservation Act) is intended
to make a corresponding restriction in the subject of the
monitoring  (Deutscher Bundestag 2009). It is
questionable whether this is intended as a departure from
monitoring in the form of the extensively defined “natural
regime” (KOCH and KROHN 2008, p.31f). Some
authors assume that no restriction has been made here
(SCHUMACHER/SCHUMACHER in:
SCHUMACHER/FISCHER-HUFTLE 2010, Section 6
marginal note 9). At least chemicals monitoring continues
to be encompassed by the monitoring of nature and
landscape, since Section 6 subsection 2 of the Federal
Nature Conservation Act requires that monitoring covers
not only changes in the status of nature and landscape, but
also their causes. As a result, it is possible to lay down
valid nationwide standards for monitoring — including
chemicals monitoring — on the basis of nature
conservation law.

10.4.5 Financing an integrated monitoring system

650. Especially with regard to substance monitoring,
there are various starting points for involving the
chemical industry in its financing. These, however, are
limited as regards not only the substances monitored, but
also their impacts. Establishing and maintaining an
integrated monitoring programme makes it necessary to
provide additional financial resources, and especially
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personnel. Although this initially gives rise to additional
costs, these can be saved elsewhere — if the availability of
extra information permits better targeted measures
(European Commission 2012). The “polluter pays”
principle in environmental law basically makes it possible
to charge the costs of prevention, disposal and
compensation of environmental pollution to those who
caused them (for the “polluter pays” principle, cf.
KLOEPFER 2004, p. 189 ff.). The financing of integrated
environmental monitoring should also be fundamentally
based on the polluter pays principle.

If the aim is to design a wide-ranging overall concept that
seeks to identify the impacts on biodiversity, the “polluter
pays” principle reaches its limits where the data collected
by the monitoring programme cannot be traced back to
environmental pollution by clearly identifiable polluters.
In that case the costs would have to be financed via the
state budget — and hence by the federal and Léander
authorities — in accordance with the principle of burden
sharing. This does not, however, rule out the possibility of
allocating the cost of acquiring specific data in
accordance with the “polluter pays” principle.

651. Especially with regard to substance monitoring,
there are various starting points for involving the
chemical industry in its financing.

Starting points within the REACH Regulation:

— The ECHA is financed partly through registration fees.
If monitoring is added to the list of ECHA’s tasks, the
fees could be used for monitoring as well. This
approach runs into various problems, however. First of
all, the fees are incurred on a one-off basis on
registration or updating. As only newly produced
chemicals will have to be registered from 2018
onwards, the ECHA is in any case headed for a funding
shortfall. Admittedly there are hopes that sufficient
funds will then be generated in the form of
authorisation fees. However, in view of the small
number of substances expected to require authorisation
by then, there are great doubts as to whether this will
be successful. The ECHA and its tasks will then have
to be financed by increasing resources from the EU
budget in any case.

— In the context of substance evaluation, the evaluation
authorities can demand additional data. Here — as in the
existing substances programme — the authorities could
lay down a monitoring requirement. One problem here,
however, is that the monitoring only applies to
outstanding questions in the evaluation of individual
substances.

— When an authorisation is granted, the conditions
include monitoring of the authorised substances during
the authorisation period or even beyond it. The
problem here is that the monitoring only applies to the
authorised uses or substances. It is difficult to initiate a
nationwide integrated monitoring system.

Other starting points:
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— One possibility is to enact a Monitoring Ordinance
under which financial obligations could be imposed on
the chemical industry. However, where the monitoring
programmes also relate to substances that are no longer
made or used, the starting point for financial
participation is dubious. In particular, retrospective
financial obligations on the manufacturers must
presumably be ruled out.

— It is possible to levy a chemical charge in the sense of a
special levy which addresses the chemical industry’s
financial responsibility. This revenue would not go into
the general state budget, but would be used for
financing the task of chemicals monitoring (regarding
special levies, cf. KIRCHHOFF 2007, marginal
note 69 ff.). Here too, however, it is doubtful whether
the monitoring of substances that are no longer made or
used could be financed via this charge.

652. In other fields too it is basically possible to charge
the costs of monitoring to polluters or even entrust them
with the task itself (e.g. agro-genetic engineering).
Nevertheless, comprehensive biodiversity monitoring will
have to be financed by the state. But monitoring is also in
the interests of the state in that the latter can use the
results to discharge its reporting obligations to the
European Union or to evaluate the measures it has taken.
10.5 Summary and Recommendations
Importance of monitoring

for environmental policy

653. Nature and environment form the basis for
sustainable development. Information about their status is
a prerequisite for conservation measures. The concept of
strong sustainability calls for long-term conservation and
sparing use of the natural basis of life. The three principal
tasks of environmental monitoring — analysing
environmental status, identifying and assessing risks at an
early stage, and reviewing the progress of environmental
and nature conservation measures and sustainability
policy objectives — are therefore a fundamental basis for
decisions in politics and administration. Solutions must be
backed up by concrete data for concrete decisions.

Risk standards laid down by society, such as limit values
in substance regulation or protection of the environment
in the cultivation of genetically modified plants, must be
verifiable. Compliance with these standards should
therefore be verified by an integrated monitoring system.
This is particularly important in view of the fact that the
loss of extinct genetic sequences or even species is
irreversible.

Because of the considerable time-lag between
identification and elimination of the causes of biodiversity
loss, there is a need to take early action in the interests of
resource conservation and risk precautions. Against this
background it is necessary to draw up an overall concept
that can also show the status of biological diversity itself.

Fragmented monitoring as a problem

654. Basing monitoring programmes on media-oriented
environmental legislation has resulted in sectoral surveys
and measuring networks (monitoring of water, air, soil,
surveys of species and structures). This applies to both
national and European environmental monitoring
programmes. The reason has been, and continues to be,
verification of the effects of the individual legal
provisions.

Environmental monitoring in Germany and Europe is
therefore characterised by a large number of measuring
networks, which are run separately on the basis of
environmental media and administrative competencies.
This frequently give rise to coordination problems across
departmental and Liander or national boundaries and
inconsistencies between the existing data. In particular,
there is a lack of harmonised minimum requirements for
checking progress towards the substance-specific
individual objectives. And the situation regarding
availability of the data or rights of access to the data is
often unclear.

The aim must therefore be to network and if necessary
harmonise these concepts, not only in terms of content,
but also as regards their assessment facilities and public
access. For pragmatic reasons alone, a progress review
system should not be built up afresh, but should as far as
possible be integrated in the existing monitoring
programmes.

Registering the multifactorial pressures
on biological diversity

655. Since the conservation and use of biological
diversity have to be safeguarded on a sustainable basis,
protected areas and normal countryside (farmland and
forestry land, water bodies, settlements) need to be
continuously monitored. The objectives of nature
conservation apply to the entire land area. Even in
“normal countryside” one finds protected species which
react to the land use itself and to the substances used
and/or the possible impacts of genetically modified
organisms.

The status of biological diversity is influenced by
multifactorial environmental pressures. As well as the
impacts of land uses and changes in land use, there are
three main environmental factors:

— substances from diffuse sources that cause chronic
pressures;

— climate change, which results in shifts in the

geographical range of species

— the impacts of genetically modified organisms on their
environment.

In other words, these are chemical, physical and
biological stress factors which individually and in
combination cause complex impacts and systemic risks
and cannot be controlled by measures confined to selected
points. These multifactorial pressures on biodiversity are
reflected by multiple competencies in the administration.
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In future, cooperation and coordination between
administrative departments should be strengthened and
promoted.

Integrated monitoring

656. In order to identify, analyse and assess
environmental changes and their causes, there is therefore
a need not only for media-specific assessment of the
status of the compartments soil, water and air and
biological diversity, but also — and above all — for
integrated environmental monitoring. In order to stop the
tendency for pollutants to accumulate above a critical
threshold, it is necessary to identify the environmental
impacts of area-wide diffuse substance discharges and to
assess the relevant exposure as a basis for scientific risk
assessment (hazard + exposure) and decisions on risk
management measures.

657. The environmental impacts of chemicals are
increasingly being identified and evaluated using
internationally harmonised methods. Consistency between
enforcement tasks is also a major goal of the European
Commission and its scientific bodies. The methodological
discussions should no longer be separated by enforcement
tasks or environmental media, but should in future be
geared above all to impact properties. The result is the
provision of action-oriented information on use and asset-
specific guide values that can be compared with
environmental data and thus permit systematic progress
review. Germany will not be able to ignore this
development. This means there is a need for timely design
of and organisational preparations for the development of
an integrated monitoring system.

658. Under the REACH Regulation there are valuable
opportunities here for substance-specific information, but
these are not being used. On the other hand the REACH
Regulation itself is incomplete from the point of view of
integrated monitoring. For example, an exposure estimate
by the manufacturer is only required if the substances are
hazardous within the meaning of the CLP Regulation or if
they satisfy the criteria of a PBT or vPvB substance and
are produced in quantities exceeding 10 t per annum. The
exposure estimates are based on modelling and do not
take any account of combined effects with other
substances or additional loads due to other manufacturers.
Their exposure paths in the environment are not always
fully identified.

659. The more substance-specific risk information is
available, the more urgent is the need for a concept for
integrating the information in the relevant legislation. At
present there is a lack of suitable methods and structures
for this horizontal interchange of information. Without
suitable technical and organisational requirements and
measuring networks, it also remains impossible to verify
the National Strategy on Biodiversity’s objective of
reducing area-wide diffuse substance discharges and their
impacts on biological diversity. At the same time the
sectoral legislation on chemicals regulation requires
relevant data on possible impacts on biological end
points.

26

Nationwide introduction of
ecological area sampling

660. Full-coverage information on the status of
biodiversity in the various land use types (at the three
levels of biodiversity: ecosystems and habitats, species
and communities, genomes and genes) is not possible at
present. Integrated monitoring must therefore be
combined with a nationwide ecological area sampling
network, to permit the establishment of a statistically
relevant relationship between the data to be collected in
the field of biodiversity monitoring and the data collected
on chemicals and/or the possible impacts of genetic
engineering. Nationwide introduction of ecological area
sampling can also reveal impacts of land use and climate
change on biological diversity and make a contribution to
reporting requirements under the Habitats Directive and
the EAFRD Regulation. In parts, the basic ecological
area sampling network already forms the nationwide basis
for data collection for the indicator “species diversity and
landscape quality” and for nationwide monitoring to
underpin the HNV farmland indicator. The SRU therefore
recommends expanding this partial network to effect the
nationwide introduction of ecological area sampling as a
basis for monitoring the conservation and use of
biological diversity.

Institutionalising integrated monitoring

661. The steps involved in implementing an integrated
environmental monitoring system will not be possible
without institutionalisation. ~However, reorganising
environmental monitoring would probably make it
possible to save costs. The SRU therefore proposes an
institutional link with the Federal Statistical Office. This
would ensure that divergent data interests — e.g. from the
point of view of nature conservation or environmental
protection — were evident and coordinated from the
outset. Another argument in favour of such a connection
is that the Federal Statistical Office helped to develop the
concept for ecological area sampling, and that it is
already entrusted with the task of preparing the
environmental economic accounts and publishing the
indicator reports for the National Sustainability Strategy.
An organisational link would also make sense here in
view of the future acquisition of data on ecosystem
services.

At official level, environmental administration bodies
have to perform complex tasks in the field of planning,
assessment and balancing of interests. To ensure
integrated environmental protection, each environmental
administration body should possess cross-media
assessment competence and be able to organise adequate
coordination of workflows extending beyond its own
department.

Laying down uniform nationwide
monitoring standards

662. To ensure comparability of the data collected and
ease of adaptation to European requirements, it is
necessary to lay down uniform nationwide monitoring
standards. This should be done under existing nature
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conservation law, which according to Section 1
subsection 1 of the Federal Nature Conservation Act aims
at safeguarding not only biodiversity in the long term, but
also the performance and functional capacity of the
natural regime as a whole, and therefore pursues a
comprehensive approach. In the field of nature
conservation and landscape maintenance the federal
government now has — as for other fields of
environmental law — concurrent legislative powers. As a
result, it is possible to lay down valid nationwide
standards for monitoring - including chemicals
monitoring — on the basis of nature conservation law.

Financing

663. The “polluter pays” principle in environmental law
basically makes it possible to charge the costs of
prevention, disposal and compensation of environmental
pollution to those who caused them. The financing of
integrated environmental monitoring should also be
fundamentally based on the “polluter pays” principle. In

accordance with the “polluter pays” principle, any costs
arising, especially for the monitoring of chemicals and
genetic engineering, should be charged to industry, which
is ultimately dependent on these data under recent
environmental legislation. Where costs cannot be charged
on the “polluter pays” principle, the costs would have to
be funded from the state budget.

Public access to data

664. From an organisational point of view,
environmental monitoring should be structured as a
growing network, transparent and available to the public
(Internet availability). Access to data should basically be
unrestricted, and confidentiality should only be permitted
in exceptional cases. By providing access to data it would
be possible to involve scientific circles and the interested
public in data evaluation and the initiation of measures.
Furthermore, transparency in environmental policy raises
its credibility.

27



10.6

AK Umweltmonitoring (2008): Positionspapier zum
stoffbezogenen Umweltmonitoring (Kurzfassung). Um-
weltmedizin in Forschung und Praxis 13 (3), S. 155-164.

Bibliography

Antoniou, M., Brack, P., Carrasco, A., Fagan, J., Habib,
M., Kageyama, P., Leifert, C., Nodari, R. O., Pengue, W.
(2010): GV-SOJA Nachhaltig? Verantwortungsbewusst?
Bochum: GLS Bank.

Antoniou, M., Habib, M., Howard, C. V., Jennings, R. C.,
Leifert, C., Nodari, R. O., Robinson, C., Fagan, J. (2011):
Roundup and birth defects. Is the public being kept in the
dark? Cameron, Tex.: Farm and Ranch Freedom Alliance.
http://farmandranchfreedom.org/sff/RoundupandBirthDef
ects.pdf (29.02.2012).

ARCADIS Belgium, EBRC Consulting (2011):
Identification and evaluation of data on flame retardants
in consumer products. Final report. Briissel: Europdische
Kommission — Generaldirektion Gesundheit und
Verbraucher. Contract number 17.020200/09/549040.

Arenholz, U., Bergmann, S., Bosshammer, K., Busch, D.,
Dreher, K., Eichler, W., Geucke, K.-J., Grubert, G.,
Héhnle, J., Harff, K., Kraft, M., Leisner-Saaber, J.,
Oberdorfer, M., Rauchfuss, K., Respondek, R., Reupert,
R., Rose-Luther, J., Schroers, S., Tiedt, M., Just, P.,
Poschner, A., Susset, B. (2011): Verbreitung von PFT in
der Umwelt. Ursachen — Untersuchungsstrategie —
Ergebnisse — Mallnahmen. Recklinghausen: Landesamt
fur Natur, Umwelt und Verbraucherschutz Nordrhein-
Westfalen. LANUV-Fachbericht 34.

Back, H.-E., Rohner, M.-S., Seidling, W., Willecke, S.
(1996): Konzepte zur Erfassung und Bewertung von
Landschaft und Natur im Rahmen der ,,0kologischen
Flachenstichprobe”. Wiesbaden: Statistisches Bundesamt.
UGR-Materialien 6.

Bader, M., Lichtnecker, H. (2003): Umweltmedizinische
Leitlinie Human-Biomonitoring. Aachen: Deutsche
Gesellschaft fiir Arbeitsmedizin und Umweltmedizin.
http://www.dgaum.de/images/stories/pdf/LL_U %20Hu
manbiomonitoring.pdf (29.02.2012).

BAFU (Bundesamt fiir Umwelt Schweiz), Umweltrat
EOBC (Umweltbeobachtungs- und -bilanzrat fiir Europa)
(2009): Bilanzen als Instrument fiir Umweltbeobachtung
und Ressourcenmanagement. Ergebnisse der
Umweltbeobachtungskonferenz. Bern, Karlsruhe: BAFU,
Umweltrat EOBC.  http://www.eobc.eu/journal/U01-
EU09-de.pdf (29.02.2012).

Bandholtz, T. (2004): Machbarkeitsstudie.
Integrationsschicht ~ Umweltbeobachtung. ~ Abschluss-
bericht. Berlin: Umweltbundesamt. UBA Z 2.1-93501-
11/1.

Bayerisches Staatsministerium fiir Umwelt, Gesundheit
und Verbraucherschutz, Hessisches Ministerium fiir
Umwelt, ldndlichen Raum und Verbraucherschutz,
Thiiringer Ministerium fiir Landwirtschaft, Naturschutz
und Umwelt (2008): Erster integrierter Umweltbericht fiir
das landeriibergreifende UNESCO-Biosphérenreservat
Rhon. Kurzfassung. Oberelsbach: Bayerische
Verwaltungsstelle Biosphdrenreservat Rhon.

Belden, J., McMurry, S., Smith, L., Reilley, P. (2010):
Acute toxicity of fungicide formulations to amphibians at
environmentally relevant concentrations. Environmental
Toxicology and Chemistry 29 (11), S. 2477-2480.

Bernal, M. H., Solomon, K. R., Carrasquilla, G. (2009):
Toxicity of formulated glyphosate (glyphos) and cosmo-
flux to larval and juvenile colombian frogs 2. Field and
laboratory microcosm acute toxicity. Journal of
Toxicology and Environmental Health / A 72 (15-16),
S. 966-973.

Beudert, B., Breit, W., Hocker, L., Stamm, O., Schwarz,
B. (2007): Integrierte = Umweltbeobachtung im
Forellenbachgebiet des Nationalparks Bayerischer Wald
im Netzwerk des Internationalen Kooperationsprogramms
iiber die Auswirkungen grenziiberschreitender
Luftschadstoffe und des Klimawandels auf Okosysteme
(UN/ECE — ICP Integrated Monitoring). Berlin, Grafe-
nau: Umweltbundesamt, Nationalpark Bayerischer Wald.

BfN (Bundesamt fiir Naturschutz) (2009): Agro-
Gentechnik in der Kontroverse. Anforderungen und
Risiken beim Anbau von GVP. Wissenschaftliche
Kontroversen und Anwendung des Vorsorgeprinzips.
Hintergrundpapier zum Pressegesprich am 12.01. am
Bundesamt fiir Naturschutz (BfN) in Bonn. Bonn: BfN.
http://www.bfn.de/fileadmin/MDB/documents/presse/Agr
o-Gentechnik-Hintergrund.pdf (01.03.2012).

BfR (Bundesinstitut fiir Risikobewertung) (2011a): Neue
Daten zu gesundheitlichen Aspekten von Glyphosat? Eine
aktuelle, vorldufige Facheinschitzung des BfR. Berlin:
BfR. Stellungnahme 035/2011.

BfR (2011b): Organozinnverbindungen in verbraucher-
nahen Produkten. Berlin: BfR. Stellungnahme 034/2011.

BfR (2006): Hohe Gehalte an perfluorierten organischen
Tensiden (PFT) in Fischen sind gesundheitlich nicht
unbedenklich. Berlin: BfR. Stellungnahme 035/2006.

BMELV (Bundesministerium fiir Ernéhrung,
Landwirtschaft und Verbraucherschutz) (2011): Ergeb-
nisse der Waldzustandserhebung 2010. Berlin: BMELV.
http://www.bmelv.de/SharedDocs/Downloads/Landwirtsc
haft/Wald-Jagd/ErgebnisseWaldzustandserhebung2010.
html;jsessionid=ACOBFA61F0BF32815E67BA5B90B23
174.2 cid238 (03.04.2012).

BMU (Bundesministerium fiir Umwelt, Naturschutz und
Reaktorsicherheit) (2010): Indikatorenbericht 2010 zur

28



Chapter 10: Integrated monitoring

Nationalen Strategie zur biologischen Vielfalt. Berlin:
BMU.

BMU (2007): Nationale Strategie zur biologischen
Vielfalt, vom Bundeskabinett am 7. November 2007
beschlossen. Berlin: BMU.

Bolte, A., Schréck, H.-W., Block, J. (2007):
Pflanzenartenvielfalt der Wilder in Deutschland — Beitrag
der forstlichen Umweltbeobachtung zu ihrer Erfassung
und Bewertung. In: Begemann, F., Schrdder, S., Wenkel,
K.-O., Weigel, H.-J. (Hrsg.): Agrobiodiversitit. Bonn:
Bundesanstalt fiir Landwirtschaft und Erndhrung.
Schriftenreihe des Informations- und Koordina-
tionszentrums fiir Biologische Vielfalt 27, S. 214-234.

Bolte, A., Wellbrock, N., Lux, W., Strich, S., Steinhauser,
D. (2008): Waldmonitoring und Umweltpolitik. AFZ —
Der Wald 63 (17), S. 921-923.

Brack, W. (2011): Models for Assessing and Forecasting
the Impact of Environmental Key Pollutants on Marine
and  Freshwater = Ecosystems and  Biodiversity
http://www.modelkey.org/ (29.02.2012).

Biihler, C. (2010): Biodiversitdtsmonitoring als
Grundlage fiir andere Uberwachungsprogramme — Bei-
spiele aus der Schweiz. Vortrag, Umweltbeobachtungs-
konferenz, 23.-24.09.2010, Essen.

Biuhler, C., Birrer, S., Kohli, L., Martinez, N., Plattner,
M., Roth, T. (2008): Erhebungsdesign und -Methoden fiir
ein GVP-Monitoring Schweiz. Bern: Bundesamt fiir
Umwelt Schweiz.

Bundesregierung (2008): Deutsche Anpassungsstrategie
an den Klimawandel. Vom Bundeskabinett am 17.
Dezember 2008 beschlossen. Berlin: Bundesregierung.

Bunke, D. (2011): Expositionsszenarien: Aufgabe,
Struktur, Entwicklung. In: Fithr, M. (Hrsg.):
Praxishandbuch REACH. KéIn: Heymann, S. 167-180.

Calliess, C. (2001): Rechtsstaat und Umweltstaat:
Zugleich ein Beitrag zur Grundrechtsdogmatik im
Rahmen mehrpoliger  Verfassungsrechtsverhéltnisse.
Tiibingen: Mohr Siebeck. Jus Publicum 71.

Cardinale, B. J., Matulich, K. L., Hooper, D. U., Byrnes,
J. E., Duffy, E., Gamfeldt, L., Balvanera, P., O’Connor,
M. I, Gonzalez, A. (2011): The functional role of
producer diversity in ecosystems. American Journal of
Botany 98 (3), S. 572-592.

Clarke, N., Fischer, R., Vries, W. de, Lundin, L., Papale,
D., Vesala, T., Merild, P., Matteucci, G., Mirtl, M.,
Simpson, D., Paoletti, E. (2011): Availability,
accessibility, quality and comparability of monitoring
data for European forests for use in air pollution and
climate change science. iForest — Biogeosciences and
Forestry 4 (4), S. 162-166.

Degenhart, C. (2010): Verfassungsrechtliche
Rahmenbedingungen der Abweichungsgesetzgebung. Die
Offentliche Verwaltung 63 (10), S. 422-430.

Deutscher ~ Bundestag  (2011a): Antwort  der
Bundesregierung auf die Kleine Anfrage der
Abgeordneten Harald Ebner, Cornelia Behm, Hans-Josef
Fell, weiterer Abgeordneter und der Fraktion BUNDNIS
90/DIE GRUNEN - Drucksache 17/6858 —. Risiko-
bewertung und Zulassung des Herbizid-Wirkstoffes
Glyphosat. Berlin: Deutscher Bundestag. Bundestags-
drucksache 17/7168.

Deutscher Bundestag (2011b): Stellungnahme des
Einzelsachverstdndigen (Prof. Dr. Ralf Schulz) Institute
of Environmental Sciences, University of Koblenz-
Landau fir die 51. Sitzung des Ausschusses fiir
Erndhrung, Landwirtschaft und Verbraucherschutz zur
Offentlichen Anhoérung zum Thema: ,Neuordnung des
Pflanzenschutzrechtes®. Berlin: Deutscher Bundestag,
Ausschuss  fiir ~ Erndhrung, Landwirtschaft und
Verbraucherschutz. http://www.bundestag.de/bundestag/
ausschuessel7/al0/anhoerungen/ A 26 10 2011 Neuo
rdnung_des Pflanzenschutzrechtes/Stellungnahmen/A-
Drs  624-G_Schulz.pdf (01.03.2012).

Deutscher Bundestag (2009): Gesetzentwurf der
Fraktionen der CDU/CSU und SPD. Entwurf eines
Gesetzes zur Neuregelung des Rechts des Naturschutzes
und der Landschaftspflege. Berlin: Deutscher Bundestag.
Bundestagsdrucksache 16/12274.

Deutscher Bundestag (2006):  Gesetzentwurf  der
Fraktionen der CDU/CSU und SPD. Entwurf eines
Gesetzes zur Anderung des Grundgesetzes (Artikel 22,
23, 33, 52, 72, 73, 74, 74a, 75, 84, 85, 87c, 91a, 91b, 93,
98, 104a, 104b, 105, 107, 109, 125a, 125b, 125¢, 143c).

Berlin: Deutscher Bundestag. Bundestagsdrucksache
16/813.

DFG Senatskommission zur Priifung
gesundheitsschidlicher Arbeitsstoffe (Deutsche

Forschungsgemeinschaft Senatskommission zur Priifung
gesundheitsschéddlicher Arbeitsstoffe) (2007): MAK- und
BAT-Werte-Liste  2007.  Weinheim:  Wiley-VCH.
Mitteilung  der  Senatskommission zur  Priifung
gesundheitsschidlicher Arbeitsstoffe 43.

Diehl, P. (2010): Anforderungen an die Gestaltung von
chemisch-physikalischen ~Monitoringprogrammen am
Rhein. Umweltwissenschaften und Schadstoff-Forschung
22 (3), S. 205-212.

DJV (Deutscher Jagdschutz-Verband) (2009): Wildtier-
Informationssystem der Lander Deutschlands. Ergebnisse
2009. Bonn: DJV.

Doerpinghaus, A., Droschmeister, R. (2010): Stand des
Naturschutzmonitorings in Deutschland. In:
Doerpinghaus, A., Dréschmeister, R., Fritsche, B. (Hrsg.):
Naturschutz-Monitoring in Deutschland: Stand und

29



Environmental Report 2012: Responsibility in a finite world

Perspektiven. Tagungsband zum Statusseminar an der
Internationalen Naturschutzakademie Insel Vilm vom 14.
bis 18. April 2008. Bonn-Bad Godesberg: Bundesamt fiir
Naturschutz. Naturschutz und Biologische Vielfalt 83,
S. 7-17.

Doyle, U., HeiB3, C. (2009): Bewertung von diffusen
Stoffeintragen im Rahmen der nationalen
Biodiversitétsstrategie. ~~ Umweltwissenschaften  und
Schadstoff-Forschung 21 (6), S. 539-548.

Droschmeister, R. (2001): Bundesweites Naturschutz-
monitoring in der Normallandschaft mit der Okologischen
Flachenstichprobe. Natur und Landschaft 76 (2), S. 58—
69.

Droschmeister, R., Benzler, A., Berhorn, F.,
Doerpinghaus, A., Eichen, C., Fritsche, B., Graef, F.,
Neukirchen, M., Sukopp, U., Weddeling, K., Ziighart, W.
(2006):  Naturschutzmonitoring: Potenziale  und
Perspektiven. Natur und Landschaft 81 (12), S. 578-584.

EBCC (European Bird Census Council) (2012): What is
Pan-European Common Bird Monitoring Scheme?
http://www.ebcc.info/pecbm.html (02.02.2012).

ECHA  (Europidische Chemikalienagentur) (2008):
Leitlinien zu Informationsanforderungen und
Stoffsicherheitsbeurteilung. Teil D: Erstellung von
Expositionsszenarien. Helsinki: ECHA.

EEA (European Environment Agency) (2007): Towards a
European chemicals information system. A survey on
reported monitoring activities of chemicals in Europe.
Luxembourg: Office for Official Publications of the
European Communities. EEA Technical report 06/2007.

EEA (2001): Late lessons from early warnings: The
precautionary principle 1896-2000. Luxemburg: Office
for Official Publications of the European Communities.
Environmental issue report 22.

Enquete-Kommission Schutz des Menschen und der
Umwelt — Ziele und Rahmenbedingungen einer
nachhaltig zukunftsvertraglichen Entwicklung (1998):
Konzept Nachhaltigkeit. Vom Leitbild zur Umsetzung.
AbschluBbericht der Enquete-Kommission Schutz des
Menschen und der Umwelt — Ziele und Rahmen-
bedingungen einer nachhaltig zukunftsvertrdglichen
Entwicklung. Bonn: Deutscher Bundestag. Bundestags-
drucksache 13/11200.

EPA (U. S. Environmental Protection Agency) (2005):
Draft risk assessment of the potential human health
effects associated with exposure to perfluorooctanoic acid
and its salts. Washington, DC: EPA.

European  Commission  (2012):  Mitteilung  der
Kommission an das Européische Parlament, den Rat, den
Europdischen Wirtschafts- und Sozialausschuss und den
Ausschuss der Regionen. Konkretere Vorteile aus den

30

UmweltmaBBnahmen der EU: Schaffung von Vertrauen
durch mehr Information wund groere Reaktions-
bereitschaft der Behorden. COM(2012) 95 final. Briissel:
Europaische Kommission.

European  Commission (2011a):  Mitteilung  der
Kommission an das Européische Parlament, den Rat, den
Europédischen Wirtschafts- und Sozialausschuss und den
Ausschuss der Regionen. Lebensversicherung und
Naturkaptial: Eine Biodiversitétsstrategie der EU fiir das
Jahr 2020. KOM(2011) 244 endg. Briissel: Européische
Kommission.

European  Commission  (2011b):  Mitteilung  der
Kommission an das Europdische Parlament, den Rat, den
Europdischen Wirtschafts- und Sozialausschuss und den
Ausschuss der Regionen. Rio+20: Hin zu einer
umweltvertriglichen Wirtschaft und besserer Governance.

KOM(2011) 363 endg. Briissel:  Europédische
Kommission.
European  Commission  (2008):  Mitteilung  der

Kommission an den Rat, das Européische Parlament, den
Europédischen Wirtschafts- und Sozialausschuss und den
Ausschuss der Regionen. Hin zu einem gemeinsamen
Umweltinformationssystem (SEIS). KOM(2008) 46 endg.
Briissel: Europdische Kommission.

European  Commission  (2000):  Mitteilung  der
Kommission. Die Anwendbarkeit des Vorsorgeprinzips.
KOM(2000) 1 endg. Briissel: Europédische Kommission.

European Commission — Generaldirektion Umwelt
(2010): Feasibility Study on Establishment of a Chemical
Data Centre. Specifications to Invitation to Tender
ENV.D.3/SER/2010/0084rl1. Briissel: Europiische
Kommission, Generaldirektion Umwelt.

Fei, C., McLaughlin, J. K., Lipworth, L., Olsen, J. (2009):
Maternal levels of perfluorinated chemicals and
subfecundity. Human Reproduction 24 (5), S. 1200-1205.

Fiebig, C. (2010): GVO-Monitoring NRW. Integration
eines GVO-Monitoring in das System der Okologischen
Flichenstichprobe (OFS). Vortrag, Umweltbeobachtungs-
konferenz, 23.-24.09.2010, Essen.

Fischer-Hiiftle, P. (2007): Zur Gesetzgebungskompetenz
auf dem Gebiet ,Naturschutz und Landschaftspflege*
nach der Foderalismusreform. Natur und Recht 29 (2),
S. 78-85.

Fricke, M., Lahl, U. (2005): Risikobewertung von
Perfluortensiden als Beitrag zur aktuellen Diskussion zum
REACH-Dossier der EU-Kommission. Umweltwissen-
schaften und Schadstoff-Forschung 17 (1), S. 36-49.

Fiihr, M. (Hrsg.) (2011): Praxishandbuch REACH. Koln:
Heymann.



Chapter 10: Integrated monitoring

Fihr, M., Krieger, N., Bizer, K., Mereny, S,
Cichorowski, G., Kleihauer, S., Ahrens, A., Heitmann, K.,
Hackmack, U., Ewringmann, D., Koch, L., Rehbinder, E.
(2006): Risikominderung fiir Industriechemikalien unter
REACh. Anforderungen an eine technische Arbeitshilfe
fir Hersteller, Importeure und Stoffanwender. Dessau:
Umweltbundesamt. UBA-Texte 05/06.

Gebhardt, H., Rammert, U., Schroder, W., Wolf, H.
(2010): Klima-Biomonitoring: Nachweis des
Klimawandels und dessen Folgen fiir die belebte Umwelt.
Umweltwissenschaften und Schadstoff-Forschung 22 (1),
S. 7-19.

Geiger, F., Bengtsson, J., Berendse, F., Weisser, W. W.,
Emmerson, M., Morales, M. B., Ceryngier, P., Liira, J.,
Tscharntke, T., Winqvist, C., Eggers, S., Bommarco, R.,
Part, T., Bretagnolle, V., Plantegenest, M., Clement, L.
W., Dennis, C., Palmer, C., Onate, J. J., Guerrero, 1.,
Hawro, V., Aavik, T., Thies, C., Flohre, A., Hinke, S.,
Fischeri, C., Goedhart, P. W., Inchausti, P. (2010):
Persistent negative effects of pesticides on biodiversity
and biological control potential on European farmland
Basic and Applied Ecology 11 (2), S. 97-105.

Haffmans, S. (2010): Auswirkungen chemisch-
synthetischer Pestizide auf die biologische Vielfalt.
Hamburg: Pestizid Aktions-Netzwerk e.V.

Haffmans, S. (2008): Pestizide in der Biodiversitats-
Diskussion. In: Haffmans, S. (Hrsg.): Biodiversitit versus
Pestizide. Dokumentation der Vortrige des Workshops
,,Biodiversitit versus Pestizide* vom 21. Februar 2008 in
Hannover. Hamburg: Pestizid Aktions-Netzwerk e.V.,
S. 77.

Haines-Young, R., Potschin, M. (2010): Proposal for a
Common International Classification of Ecosystem Goods
and Services (CICES) for Integrated Environmental and
Economic  Accounting (V1), 2lst March 2010.
Nottingham: Centre for Environmental Management,
University of Nottingham. EEA/BSS/07/007.

HeiB3, C. (2011): Aufgaben und Kooperationsbedarf im
Vollzug. In: Fiithr, M. (Hrsg.): Praxishandbuch REACH.
Ko6In: Heymann, S. 336-346.

HeiB, C. (2010): Was kann die stoffbezogene
Umweltbeobachtung fiir die Biodiversititsstrategie
leisten? In: Doerpinghaus, A., Droschmeister, R.,
Fritsche, B. (Hrsg.): Naturschutzmonitoring in
Deutschland. Bonn: Bundesamt fiir Naturschutz.
Naturschutz und Biologische Vielfalt 83, S. 211-220.

Hendrischke, O. (2007): ,,Allgemeine Grundsétze™ als
abweichungsfester Kern der Naturschutzgesetzgebung des
Bundes. Natur und Recht 29 (7), S. 454-458.

Hoffmann, F., Kloas, W. (2012): Estrogens Can Disrupt
Amphibian Mating Behavior. PLoS ONE 7 (2),
S. €32097.

Hoover, R. N., Hyer, M., Pfeiffer, R. M., Adam, E., Bond,
B., Cheville, A. L., Colton, T., Hartge, P., Hatch, E. E.,
Herbst, A. L., Karlan, B. Y., Kaufman, R., Noller, K. L.,
Palmer, J. R., Robboy, S. J., Saal, R. C., Strohsnitter, W.,
Titus-Ernstoff, L., Troisi, R. (2011): Adverse Health
Outcomes in  Women Exposed In Utero to
Diethylstilbestrol. New England Journal of Medicine 365
(14), S. 1304-1314.

IARC (International Agency for Research on Cancer)
(2006): Inorganic and Organic Lead Compounds. Lyon:
IARC. TARC Monographs on the Evaluation of
Carcinogenic Risks to Humans 87.

ICP Forests (International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on
Forests) (2010): Der Waldzustand in Europa 1985-2010.
25 Jahre Waldzustandsmonitoring des ICP Forest.
Hamburg: Johann Heinrich von Thiinen-Institut.

ICP Forests, Europdische Kommission — Generaldirektion
Umwelt (2011): The condition of forests in Europe. 2011
Executive Report. Hamburg: Johann Heinrich von
Thiinen-Institut.

Ingerowski, J. B. (2009): Die REACh-Verordnung: Eine
Bestandsaufnahme und Bewertung der Instrumente und
Strategien des neuen europdischen Chemikalienrechts
unter dem Aspekt des wirksamen Schutzes von Umwelt
und Gesundheit vor chemischen Risiken. Baden-Baden:
Nomos. Forum Umweltrecht 59.

Isbell, F., Calcagno, V., Hector, A., Connolly, J., Harpole,
W. S., Reich, P. B., Scherer-Lorenzen, M., Schmid, B.,
Tilman, D., Ruijven, J. van, Weigelt, A., Wilsey, B. J,,
Zavaleta, E. S., Loreau, M. (2011): High plant diversity is
needed to maintain ecosystem services. Nature 477
(7363), S. 199-202.

Isenring, R. (2010): Pesticides reduce biodiversity.
Pesticide News 88 (June 2010), S. 4-7.

ISOE (Institut fiir sozial-6kologische Forschung) (2010):
Vorsorge durch gemeinsame Verantwortung: Integrative
Strategien zu  Risikominderung im  chemischen
Pflanzenschutz. Eine Handreichung fiir die Praxis.
Frankfurt am Main: ISOE. Materialien Soziale Okologie
33.

Jones, D. K., Hammond, J. 1., Relyae, R. A. (2010):

Roundup and Amphibians: The importance of
concentration, application time, and stratification.
Environmental Toxicology and Chemistry 29 (9),
S.2016-2025.

Kirchhoff, P. (2007): Nichtsteuerliche Abgaben. In:
Isensee, J., Kirchhoff, P. (Hrsg.): Handbuch des
Staatsrechts der Bundesrepublik Deutschland. Bd. 5:
Rechtsquellen, Organisation, Finanzen. 3., vollig
neubearb. und erw. Aufl. Heidelberg: C.F. Miiller,
S. 1101-1174.

31



Environmental Report 2012: Responsibility in a finite world

Klitzing, F. von (2002): Konkretisierung des
Umweltbeobachtungsprogramms. Integration der
Beobachtungsprogramme anderer Ressorts.

Aktualisierung und Fortschreibung der Bestandsaufnahme
der  Beobachtungsprogramme anderer Ressorts
(Erstaufnahme — 1995/1996). Berlin: Umweltbundesamt.
UBA-Texte 65/02.

Klitzing, F. von, Corsten, A., Mischke, A. (1998):
Konkretisierung des Umweltbeobachtungsprogramms.
Integration der  Beobachtungsprogramme  anderer
Ressorts. Berlin: Umweltbundesamt. UBA-Texte 73/98.

Kloepfer, M. (2004): Umweltrecht. 3. Aufl. Miinchen:
Beck.

Knetsch, G. (2011a): Auswahl und Bewertung von Daten
aus Umweltbeobachtungsprogrammen zur Bilanzierung
von Polychlorierten Biphenylen. Berlin, Freie Universitit,
Fachbereich Geowissenschaften, Dissertation.

Knetsch, G. (2011b): V-2.6 Behordliche
Umweltinformationssysteme. In: Schroder, W., Frinzle,
O., Miiller, F. (Hrsg.): Handbuch der Umwelt-
wissenschaften. Grundlagen und Anwendungen der
Okosystemforschung. Losebl.-Ausg., 20. Erg.-Lfg., 3/11.
Landsberg am Lech: Ecomed, S. 3-20.

Knetsch, G., Rosenkranz, D. (2003): Umweltbeobachtung
— Konzepte und Programme des Bundes. In: Séchsisches
Landesamt fiir Umwelt und Geologie (Hrsg.): Ziele,
Strategien, Konzepte des Bundes und ausgewdhlter
Lander. Dresden: Séchsisches Landesamt fiir Umwelt und
Geologie, S. 6-24.

Knopp, D., Deng, A., Letzel, M., Taggart, M.,
Himmelsbach, M., Zhu, Q.-Z., Perdbner, 1., Kudlak, B.,
Frey, S., Sengl, M., Buchberger, W., Hutchinson, C.,
Cunningham, A., Pain, D., Cuthbert, R., Raab, A,
Meharg, A., Swan, G., Jhala, Y., Prakash, V., Rahmani,
A., Quevedo, M., Niessner, R. (2007): Immunological
determination of the pharmaceutical diclofenac in
environmental and biological samples. In: Kennedy, 1. R.
(Hrsg.): Rational environmental management of
agrochemicals. Risk assessment, monitoring, and
remedial action Washington, DC: American Chemical
Society. ACS Symposium Series 966, S. 203-226.

Kobialka, H., Plattner, M., Riietschi, J. (2010): Das
Biodiversitdts-Monitoring der Schweiz. Methoden und
Ergebnisse am Beispiel der Mollusken. Natur und
Landschaft 85 (4), S. 142—148.

Koch, H.-J., Krohn, S. (2008): Das Naturschutzrecht im
Umweltgesetzbuch. Den Auftrag der Foderalismusreform
erfillen. Dessau: Umweltbundesamt. Forum Umwelt-
gesetzbuch 7.

Kock, W. (1997): Umweltqualititsziele und Umweltrecht.
Zeitschrift fiir Umweltrecht 8, S. 79-87.

32

Kommission Human-Biomonitoring (2009): 2.
Addendum zur ,,Stoffmonographie Blei — Referenz- und
,Human-Biomonitoring*“-Werte der Kommission
,,Human-Biomonitoring®. Stellungnahme der
Kommission ,,Human-Biomonitoring“ des Umwelt-
bundesamtes.  Bundesgesundheitsblatt, = Gesundheits-

forschung, Gesundheitsschutz 2009 (52), S. 983-986.

Konig, H. (2010): Die Okologische Flichenstichprobe
(OFS) in Nordrhein-Westfalen. In: Doerpinghaus, A.,
Droschmeister, R., Fritsche, B. (Hrsg.): Natur-
schutzmonitoring in Deutschland. Bonn: Bundesamt fiir
Naturschutz. Naturschutz und Biologische Vielfalt 83,
S. 19-28.

Konig, H. (2008): Biodiversitidt nordrhein-westfalischer
Siedlungen. Natur in NRW 2008 (2), S. 44-46.

Konig, H. (2003): Naturausstattung der nordrhein-
westfélischen Normallandschaft. Zahlen und Trends zu
Biotoptypen, Strukturen, Flora und Avifauna aus der
Okologischen  Flichenstichprobe (OFS)  Nordrhein-
Westfalen. LOBF-Mitteilungen 28 (2), S. 15-24.

Koénig, H., Bouvron, M. (2005): Die Okologische
Flachenstichprobe als Beitrag zur FFH-Berichtspflicht.
LOBF-Mitteilungen 30 (3), S. 20-25.

Konig, H., Werking-Radtke, J., Neitzke, A. (2008):
Biodiversitit nordrhein-westfdlischer Agrarlandschaften.
Natur in NRW 2008 (2), S. 39-43.

Koordinationsstelle Biodiversitidts-Monitoring Schweiz
(2009): Zustand der Biodiversitit in der Schweiz.
Ergebnisse des Biodiversitdt-Monitoring Schweiz (BDM)
im Uberblick. Stand: Mai 2009. Bern: Bundesamt fiir
Umwelt Schweiz. Umwelt-Zustand 11/09.

Koordinationsstelle Biodiversititsmonitoring Schweiz
(2006): Zustand der Biodiversitit in der Schweiz.
Ergebnisse des Biodiversitdtsmonitorings Schweiz
(BDM) im Uberblick. Stand: Mai 2006. Bern: Bundesamt
fiir Umwelt Schweiz. Umwelt-Zustand 04/06.

Kowarik, 1., Bartz, R., Heink, U. (2008): Bewertung
»okologischer Schiaden® infolge des Anbaus gentechnisch
verdnderter Organismen (GVO) in der Landwirtschaft.
Bonn: BfN. Naturschutz und Biologische Vielfalt 56.

Kratz, W., Schroder, E. (2009): Moosmonitoring. Wider
die Vernunft — zum Ende eines Programms effektiver
Umweltdatenerhebung in  Bund-Lénder-Kooperation.
Umweltwissenschaften und Schadstoff-Forschung 22 (1),
S. 1-6.

Kreuzig, R., Holtge, S., Heise, J., Kolb, M., Berenzen, N.,
Hahn, T., Jergentz, S., Wogram, J., Schulz, R. (2007):

Untersuchungen zum Abflussverhalten von
Veterindrpharmaka bei Ausbringung von Giille auf
Ackerland und Weide. Runoff-Projekt. Dessau:

Umweltbundesamt. UBA-Texte 24/07.



Chapter 10: Integrated monitoring

Lange, M., Burkhard, B., Gee, K., Kannen, A. (2010):
Risiko im Kontext von Offshore-Windkraft und
systemischem Risikodiskurs. Costline Reports 2010 (15),
S. 1-13.

Liess, M., Kattwinkel, M., Kaske, O., Beketov, M.,
Steinicke, H., Scholz, M., Henle, K. (2010): Considering
protected aquatic non-target species in the environmental
risk assessment of plant protection products. Leipzig:
Helmbholtz-Zentrum fiir Umweltforschung.

Liskow, H., Wirth, O., Reihlen, A., Jepsen, D. (2010):
Standardisation of Emission Factors for the Exposure
Assessment under REACH. Dessau-RofBlau: Umwelt-
bundesamt. UBA-Texte 12/2011.

Mamy, L., Gabrielle, B., Barriuso, E. (2010):
Comparative environmental impacts of glyphosate and
conventional herbicides when used with glyphosate-
tolerant and non-tolerant crops. Environmental Pollution
158 (10), S. 3172-3178.

Mann, R. M., Hyne, R. V., Choung, C. B., Wilson, S. P.
(2009): Amphibians and agricultural chemicals: Review
of the risks in a complex environment. Environmental
Pollution 157 (11), S. 2903-2927.

Marquard, E., Forster, J., Vohland, K. (2012): Nationales
Biodiversitits-Monitoring 2020. Eine Ubersicht von
Diversitas Deutschland e.V. und dem Netzwerk-Forum
zur Biodiversititsforschung Deutschland (NeFo) zum
Beitrag der deutschen Biodiversitéitsforschung zur
Weiterentwicklung des nationalen  Biodiversitéts-
Monitoring. Berlin, Leipzig: Diversitas Deutschland e.V.,
Netzwerk-Forum zur Biodiversititsforschung Deutsch-
land.

Maxim, L., Spangenberg, J. H. (2009): Driving forces of
chemical risks for the European biodiversity. Ecological
Economics 69 (1), S. 43-54.

Middelhoff, U., Hildebrandt, J., Breckling, B. (2006): Die
Okologische Flichenstichprobe als Instrument eines
GVO-Monitoring. Bonn: BfN. BfN-Skripten 172.

Ministerium fir Umwelt, Naturschutz und Verkehr
Baden-Wiirttemberg (2011): Natur — das griine Kapital
unseres Landes. Naturschutzstrategie Baden-Wiirttemberg
2020. Stuttgart: Ministerium fiir Umwelt, Naturschutz
und Verkehr Baden-Wiirttemberg.

Mitschke, A., Sudfeldt, C., Heidrich-Riske, H.,
Droschmeister, R. (2007): Monitoring haufiger Brutvogel
in der Normallandschaft. In: Begemann, F., Schroder, S.,
Wenkel, K.-O., Weigel, H.-J. (Hrsg.): Monitoring und
Indikatoren der Agrobiodiversitit. Tagungsband -eines
Symposiums am 7. und 8. November 2006 in
Konigswinter. Bonn: Bundesanstalt fiir Landwirtschaft
und Erndhrung. Agrobiodiversitit 27, S. 129-147.

OECD (Organisation for Economic Co-operation and

Development) (2002): Co-operation on existing
chemicals. Hazard assessment of perfluorooctane
sulfonate (PFOS) and its salts. Paris: OECD.

ENV/IM/RD(2002)17/FINAL.

Offenthaler, 1., Bassan, R., Belis, C., Garo-Stach, I.,
Gangz, S., lozza, S., Jakobi, G., Kaiser, A., Kirchner, M.,
Knoth, W., Krduchi, N., Levy, W., Moche, W., Nurmi-
Legat, J., Raccanelli, S., Schramm, K.-W., Schrdder, P.,
Sedivy, 1., Simoncic, P., Staudinger, M., Thanner, G.,
Uhl, M., Vilhar, U., Weiss, P. (Hrsg.) (2009):
MONARPOP Technical Report. Rev. ed. Wien: Federal
Ministry of Agriculture, Forestry, Environment and Water
Management.

Ohe, P. C. von der, Deckere, E. de, Pri3, A., Muifioz, 1.,
Wolfram, G., Villagrasa, M., Ginebreda, A., Hein, M.,
Brack, W. (2009): Toward an integrated assessment of the
ecological and chemical status of european river basins.

Integrated Environmental Assessment and Management 5
(1), S. 50-61.

Pascher, K., Moser, D., Dullinger, S., Sachslehner, L.,
Gros, P., Sauberer, N., Traxler, A., Frank, T. (2010):
Biodiversitdt in Osterreichischen Ackerbaugebieten im
Hinblick auf die Freisetzung und den Anbau von
gentechnisch  verdnderten  Kulturpflanzen.  Wien:
Bundesministerium fiir Gesundheit.

Pascher, K., Moser, D., Dullinger, S., Sachslehner, L.,
Gros, P., Sauberer, N., Traxler, A., Grabherr, G., Frank,
T. (2011): Setup, efforts and practical experiences of a
monitoring program for genetically modified plants — an
Austrian case study for oilseed rape and maize.
Environmental Sciences Europe 23 (12). http://www.
enveurope.com/content/pdf/2190-4715-23-12.pdf
(05.03.2012).

Pascher, K., Moser, D., Traxler, A., Frank, T., Dullinger,
S., Sauberer, N., Sachslehner, L., Hottinger, H., Grabherr,
G. (2007): Untersuchungsdesign zur Erfassung der
Biodiversitidt in 0Osterreichischen Ackerbaufldchen. In:

Breckling, B., Dolek, M., Lang, A., Reuter, H.,
Verhoeven, R. (Hrsg.): GVO-Monitoring vor der
Umsetzung. Bonn: Bundesamt fiir Naturschutz.

Naturschutz und Biologische Vielfalt 49, S. 33—43.

Plieninger, T., Bieling, C., Gerdes, H., Ohnesorge, B.,
Schaich, H., Schleyer, C., Trommler, K., Wolff, F.
(2010):  Okosystemleistungen in Kulturlandschaften.
Konzept und Anwendung am  Beispiel der
Biosphirenreservate Oberlausitz und Schwibische Alb.
Natur und Landschaft 85 (5), S. 187-192.

Raps, A. (2007): Umweltmonitoring von GVO in der
Schweiz — Forschung und Umsetzung. In: Breckling, B.,
Dolek, M., Lang, A., Reuter, H., Verhoeven, R. (Hrsg.):
GVO-Monitoring vor der Umsetzung. Bonn-Bad
Godesberg: Bundesamt fiir Naturschutz. Naturschutz und
Biologische Vielfalt 49, S. 25-32.

33



Environmental Report 2012: Responsibility in a finite world

Reese, M. (2010): Leitbilder des Umweltrechts. Zur
Zukunftsfdhigkeit leitender Schutzkonzepte. Zeitschrift
fiir Umweltrecht 21 (7-8), S. 339-346.

Relyae, R. A., Jones, D. K. (2009): The toxicity of
Roundup original max to 13 species of larval amphibians.

Environmental Toxicology and Chemistry 28 (9),
S. 2004-2008.
Richter, E. (2003): Anforderungen an eine

nachhaltigkeitsgerechte Informations- und Kommu-
nikationsordnung im Umweltrecht. In: Lange, K. (Hrsg.):
Nachhaltigkeit im Recht. Eine Anndherung. Baden-

Baden: Nomos. Gielener  Abhandlungen zum
Umweltrecht 14, S. 199-223.
Risikokommission ~ (2003): ad  hoc-Kommission

»Neuordnung der Verfahren und Strukturen zur
Risikobewertung und Standardsetzung im gesund-
heitlichen Umweltschutz der Bundesrepublik
Deutschland”. Abschlussbericht der Risikokommission.
Salzgitter: Risikokommission.

Robinson, R. A., Sutherland, W. J. (2002): Post-war
changes in arable farming and biodiversity in Great
Britain. Journal of Applied Ecology 39 (1), S. 157-176.

Santora, G. (2011): Von der Stichprobenaufnahme zur
Verbreitungskarte. Natur in NRW 2011 (3), S. 33-36.

SCHER (Scientific ~Committee on Health and
Environmental Risks) (2010): Opinion on the Chemicals
and the Water Framework Directive: Technical Guidance
for Deriving Environmental Quality Standards. Briissel:
Europdische Kommission.  http://ec.europa.cu/health/
scientific_committees/environmental risks/docs/scher o
127.pdf (02.03.2012).

Scherber, C., Eisenhauer, N., Weisser, W. W., Schmid,
B., Voigt, W., Fischer, M., Schulze, E.-D., Roscher, C.,
Weigelt, A., Allan, E., Beszler, H., Bonkowski, M.,
Buchmann, N., Buscot, F., Clement, L. W., Ebeling, A.,
Engels, C., Halle, S., Kertscher, 1., Klein, A.-M., Koller,
R., Konig, S., Kowalski, E., Kummer, V., Kuu, A,
Lange, M., Lauterbach, D., Middelhoff, C., Migunova, V.
D., Milcu, A., Muller, R., Partsch, S., Petermann, J. S.,
Renker, C., Rottstock, T., Sabais, A., Scheu, S.,
Schumacher, J., Temperton, V. M., Tscharntke, T. (2010):
Bottom-up effects of plant diversity on multitrophic
interactions in a biodiversity experiment. Nature 468
(7323), S. 553-556.

Schleswig-Holsteinischer Landtag (2011): Kleine Anfrage
der Abgeordneten Antje Jansen (DIE LINKE) und
Antwort der Landesregierung — Ministerin fiir
Landwirtschaft, Umwelt wund ldndliche Réaume.
Gefahrdungslage fiir Mensch, Tier und Umwelt durch
Glyphosat und AMPA. Kiel: Schleswig-Holsteinischer
Landtag. Drucksache 17/1812.

34

Schmolke, A. (2011): Zusténdigkeiten im behordlichen
Vollzug auf EU-Ebene und in Deutschland. In: Fiihr, M.

(Hrsg.): Praxishandbuch REACH. Koln: Heymann,
S. 522-549.
Schroder, W., Pesch, R., Kratz, W., Holy, M.,

Zechmeister, H., Harmens, H., Fagerli, H., Ilyin, I
(2010): Atmosphérische Deposition und Anreicherung
von Schwermetallen und Stickstoff in Natura-2000-
Gebieten Deutschlands. Umweltwissenschaften und
Schadstoft-Forschung 22 (6), S. 711-720.

Schulte, C. (2006): Persistente, bioakkumulierende und
toxische Stoffe in der EU — Anspruch und Wirklichkeit.
Mitteilungen der Fachgruppe Umweltchemie und
Okotoxikologie 12 (3), S. 65-68.

Schulz, R. (2004): Field Studies on Exposure, Effects,
and Risk Mitigation of Aquatic Nonpoint-Source
Insecticide Pollution. Journal of Environmental Quality
33 (2), S. 419-448.

Schulze-Fielitz, H. (2007):  Umweltschutz  im
Foderalismus — Europa, Bund und Lénder. Neue
Zeitschrift fiir Verwaltungsrecht 26 (3), S. 249-259.

Schumacher, 1., Fischer-Hiiftle, P. (2010):
Bundesnaturschutzgesetz. Kommentar. 2. Aufl. Stuttgart:
Kohlhammer.

Seidling, W., Lux, W., Kiirbis, H. (2002): Das Level-II-
Programm — Briicke zwischen Okosystemforschung und
Monitoring im Wald. Beitrdge fiir Forstwirtschaft und
Landschaftsokologie 36 (3), S. 103-107.

Soldaat, L. (2011): Monitoring der Biologischen Vielfalt
in  Agrarlandschaften der Niederlande. Vortrag,
Monitoring der Biologischen Vielfalt im Agrarbereich,
12.-13.04.2011, Braunschweig.

Splett, P., Intemann, H. (1994): Intensive
Waldzustandsiiberwachung auf Dauerbeobach-
tungsfldchen in Deutschland. AFZ — Der Wald 22 (49),
S. 1237.

SRU (Sachverstindigenrat fiir Umweltfragen) (2011a):
Vorsorgestrategien fiir Nanomaterialien. Sondergut-
achten. Berlin: Erich Schmidt.

SRU (2011b):
Stromversorgung.
Schmidt.

erneuerbaren
Berlin:  Erich

Wege zur 100 %
Sondergutachten.

SRU (2008): Umweltgutachten 2008. Umweltschutz im
Zeichen des Klimawandels. Berlin: Erich Schmidt.

SRU (2007): Umweltverwaltungen unter Reformdruck.
Herausforderungen, Strategien, Perspektiven.
Sondergutachten. Berlin: Erich Schmidt.



Chapter 10: Integrated monitoring

SRU (2004a): Koexistenz sichern: Zur Novellierung des
Gentechnikgesetzes. Berlin: SRU. Kommentar zur
Umweltpolitik 4.

SRU (2004b): Umweltgutachten 2004. Umweltpolitische
Handlungsfahigkeit sichern. Baden-Baden: Nomos.

SRU (2002): Umweltgutachten 2002. Fiir eine neue
Vorreiterrolle. Stuttgart: Metzler-Poeschel.

SRU (1994): Umweltgutachten 1994. Fiir eine dauerhaft-

umweltgerechte ~ Entwicklung.  Stuttgart:  Metzler-
Poeschel.
SRU (1991): Allgemeine okologische

Umweltbeobachtung. Sondergutachten. Oktober 1990.
Stuttgart: Metzler-Poeschel.

Statistisches Bundesamt (2011): Umweltokonomische
Gesamtrechnungen.  Nachhaltige  Entwicklung in
Deutschland. Indikatoren zu Umwelt und Okonomie
2011. Wiesbaden: Statistisches Bundesamt.

Statistisches ~ Bundesamt, BfN  (Bundesamt fiir
Naturschutz) (2000): Konzepte und Methoden zur
Okologischen Flichenstichprobe — Ebene 1I: Monitoring
von Pflanzen und Tieren. Bonn: BfN. Angewandte
Landschaftsokologie 33.

Staub, C., Ott, W., Heusi, F., Klingler, G., Jenny, A.,
Hécki, M., Hauser, A. (2011): Indikatoren fiir
Okosystemleistungen: ~ Systematik, ~Methodik  und
Umsetzungsempfehlungen fiir eine wohlfahrtsbezogene
Umweltberichterstattung. Bern: Bundesamt fiir Umwelt
Schweiz. Umwelt-Wissen 1102.

Sudfeldt, C., Droschmeister, R., Langgemach, T., Wahl, J.
(2010): Vogel in Deutschland 2010. Miinster, Bonn,
Giistrow: Dachverband Deutscher Avifaunisten, Bundes-
amt fiir Naturschutz, Linderarbeitsgemeinschaft der
Vogelschutzwarten.

Sukopp, U., Neukirchen, M., Ackermann, W. (2010):
Bilanzierung der Indikatoren der Nationalen Strategie zur
biologischen Vielfalt. Wo steht Deutschland beim 2010-
Ziel? Natur und Landschaft 85 (7), S. 288-300.

TLL (Thiiringer Landesanstalt fiir Landwirtschaft) (Hrsg.)
(2006): Bodendauerbeobachtung auf landwirtschaftlich
genutzten Fldchen. Monitoring zur Erfassung von
Veranderungen wesentlicher Bodenfunktionen. Abschluf3-
bericht. Jena: TLL.

Todd, B. D., Bergeron, C. M., Hepner, M. J., Hopkins, W.
A. (2011): Aquatic and terrestrial stressors in amphibians:
A test of the double jeopardy hypothesis based on
maternally and trophically derived contaminants.
Environmental Toxicology and Chemistry 30 (10),
S.2277-2284.

UBA (Umweltbundesamt) (2012): Daten zur Umwelt.
Dessau-RoBlau: UBA. http://www.umweltbundesamt-
daten-zur-umwelt.de (05.03.2012).

UBA (2011): PRTR-WIKI. Dessau-RoBlau: UBA.
http://www.prtr.bund.de/frames/index.php? PHPSESSID=
730e9e38469b2167084¢e7c24bbaSe8ac&gui id=PRTR
(05.03.2012).

UBA (2010): Bisphenol A — Massenchemikalie mit
unerwiinschten Nebenwirkungen. Dessau-RofBlau: UBA.

UBA (2009a): Per- und polyfluorierte Chemikalien:
Eintrdge vermeiden — Umwelt schiitzen. Dessau-RoBlau:
UBA.

UBA (2009b): Wie identifiziert das Umweltbundesamt
besonders besorgniserregende Stoffe? Dessau-RoBlau:
UBA. www.reach-info.de/dokumente/svhe_strategie.pdf
(01.03.2012).

UBA (2002): Projekt Umweltbeobachtung. Endbericht.
Berlin: UBA.

UBA (2000): Ziele fiir die Umweltqualitit. FEine
Bestandsaufnahme. Berlin: UBA.

Umweltrat EOBC (Umweltbeobachtungs- und -bilanzrat
fiir Europa) (2011): Monitoring im Bereich Umwelt und
Biodiversitdt. Ergebnisse der Umweltbeobachtungs-
konferenz. Karlsruhe: Umweltrat EOBC. http://www.
eobc.eu/journal/U01-EU11-de.pdf (01.03.2012).

Vohland, K. (2008): Impacts of climate change on
biodiversity — consolidated knowledge and research gaps.
CAB Reviews 3 (086), S. 1-11.

Werking-Radtke, J., Konig, H. (2011): Wirkung von
Vertragsnaturschutz- und Agrarumweltmafnahmen. Natur
in NRW 2011 (3), S. 28-32.

Werking-Radtke, J., Konig, H., Bittner, C. (2008):
Biodiversitit nordrhein-westfalischer Wilder. Natur in
NRW 2008 (2), S. 44-46.

Wogram, J. (2010): Effekt- und Risikobewertung von
Pflanzenschutzmitteln. Vortrag, Fachokotoxikologie-
Kurs, 15.03.2011, Dessau-RoBlau.

ZKBS (Zentrale Kommission fiir die Biologische
Sicherheit) (2009): Stellungnahme der ZKBS zur
Risikobewertung von MONS810. Neue Studien zur
Umweltwirkung von MONSI10. Kurzfassung.
Braunschweig: ZKBS. http://www.bvl.bund.de/Shared
Docs/Downloads/06 Gentechnik/ZKBS/01 Allgemeine
Stellungnahmen_deutsch/04 Pflanzen/MON810 Neubew
ertung 2009 Kurzfassung.pdf? _blob=publicationFile&v
=2(01.03.2012).

Zighart, W., Benzler, A. (2007): Monitoring der
Umweltwirkungen gentechnisch veridnderter Organismen

35



Environmental Report 2012: Responsibility in a finite world

— eine Herausforderung. In: Breckling, B., Dolek, M.,
Lang, A., Reuter, H., Verhoeven, R. (Hrsg.): GVO-
Monitoring vor der Umsetzung. Bonn-Bad Godesberg:
Bundesamt fiir Naturschutz. Naturschutz und Biologische
Vielfalt 49, S. 7-18.

Zighart, W., Benzler, A., Berhorn, F., Graef, F., Sukopp,
U. (2005): Monitoring der Wirkungen gentechnisch
veranderter Organismen auf Natur und Landschaft nach
Marktzulassung. Natur und Landschaft 80 (7), S.307—
315.

Zughart, W., Raps, A., Wust-Saucy, A.-G., Dolezel, M.,
Eckerstorfer, M. (2011): Monitoring of genetically
modified organisms. A policy paper representing the view
of the National Environment Agencies in Austria and
Switzerland and the Federal Agency for Nature
Conservation in Germany. Wien: Umweltbundesamt
GmbH. Report REP-0305.

36



Members

Status: 2011

Prof. Dr. Martin Faulstich
(Chair)
Full Professor of Resource and Energy Technology at Technische

Universitat Mtnchen,
Director of Straubing Centre of Science for Renewable Resources

Prof. Dr. Heidi Foth
(Deputy Chair)
Professor of Environmental Toxicology and

Director of the Institute for Environmental Toxicology
at the Martin Luther University in Halle-Wittenberg

Prof. Dr. Christian Calliess
Professor of Public Law and European Law
at the Department of Law
at the Free University Berlin

Prof. Dr. Olav Hohmeyer
Professor of Energy and Resource Management
at the University of Flensburg

Prof. Dr. Karin Holm-Mdller
Professor of Resource and Environmental Economics
at the Department of Agriculture
at the Rheinische Friedrich-Wilhelms-Universitat in Bonn

Prof. Dr. Manfred Niekisch
Professor for International Nature Conservation
at the Goethe-University of Frankfurt and
Director of Frankfurt Zoo

Prof. Dr. Miranda Schreurs
Professor of Comparative Politics and
Head of the Environmental Policy Research Unit
at the Free University Berlin

German Advisory Council on the Environment

Secretariat Phone: +49 (030) 26 36 96-0
LuisenstraBe 46 E-Mail: info@umweltrat.de
10117 Berlin Internet: www.umweltrat.de




	Environmental Report 2012 Chapter 10: Integrated monitoring
	Forword
	Contents
	10 Integrated monitoring
	10.1 Introduction
	10.2 Importance of monitoring for environmental policy
	10.3 Basic elements of an overall concept
	10.4 The road to integrated monitoring
	10.5 Summary and Recommendations
	10.6 Bibliography
	Members



