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Academics, Industry, and Authorities
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Abstract: To convert scientific findings of the National Research Program (NRP) ‘Endocrine Disruptors’ into political
and practical action the innovative tool of the consensus platforms has been created. The consensus platforms
brought together representatives of the NRP, of the authorities and industry. They prepared generally accepted
positions on the effects of endocrine disruptors and recommendations on actions to be taken to minimize these
effects. This article shows the positions and recommendations of all three consensus platforms.
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1. Introduction

Chemicals with endocrine activity, also
termed ‘endocrine disruptors’, can exert a
variety of detrimental effects on humans,
animals or entire ecosystems. The National
Research Program ‘Endocrine Disruptors’
aimed to develop scientific strategies to as-
sess the risks and hazards that arise when
endocrine disruptors are processed through
ecosystems to cause human and animal ex-
posure. Consensus platforms enabled rep-
resentatives of the NRP, of the authorities
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and of the producing and applying indus-
tries to prepare recommendations on how to
minimize the negative impact of endocrine
disruptors on the basis of the most recent
scientific knowledge. The consensus plat-
forms are an innovative tool applied in this
program to convert achievements of scien-
tific work into political and practical action
by creating generally accepted recommen-
dations for handling and future develop-
ment of endocrine disruptors.

In the time span from June 2005 to De-
cember 2007 we have organized and real-
ized three consensus platforms.

2. Definition

The consensus platform was defined to
be a stepwise moderated issue-driven con-
structive non-public debate among scien-
tists, industrial decision makers (producing
and applying industry) and decision makers
from the relevant authorities. The purpose
was to create a best general agreement upon
the impact of endocrine disruptors on hu-
mans, animals and ecosystems and upon a
set of recommendations to politics, industry
and authorities.

3. Methodology

The methodology of the consensus
platform was developed for the National
Research Program ‘Endocrine Disruptors’

based on the objectives defined by the
Steering Committee. It is a series of meet-
ings and individual preparatory reflection

(Fig.).

3.1. Preconditions
To be successful a consensus platform

requires certain conditions to be met:

* The issue to be treated must be defined
as narrowly as possible.

e The members are willing to cooperate
within the limits of the process, to ac-
cept divergent interests and viewpoints
and work together to achieve agree-
ment.

e The meetings are moderated profes-
sionally.

* Alldevelopments and interim results are
treated as confidential until the consen-
sus platform is completed. On termina-
tion of the work, only approved results
are communicated.

3.2. Step 1: Definition of Individual
Positions

On the basis of their knowledge the
members define their individual positions,
or that of the organization they represent,
on the impact and action of endocrine dis-
ruptors.

3.3. Step 2: Exchange and
Compilation of Positions

At the first joint meeting the members
of the consensus platform put across their
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Fig. Methodology of Consensus Platforms

positions on the impact and action and re-
spond to questions on their positions from
other members of the consensus platform
(hearing). On the basis of this meeting a
list of impact-related positions and one of
action-related recommendations are com-
piled. These lists are then made available to
the members of the consensus platform.

3.4. Step 3: Individual Decision

on Acceptance of Impact-related

Positions
In this step each member decides indi-

vidually on acceptance, conditional accep-

tance or non-acceptance of each impact-
related position. In the event of conditional
acceptance, conditions must be defined.

The results are collected and categorized

centrally as follows:

e (Category il: generally accepted >>>
immediate inclusion in the final list of
accepted positions

* Category i2: accepted or conditionally
accepted, no more than one non-accep-
tance >>> to be discussed at the joint
meeting

* Category i3: more than one non-accep-
tance >>> is not further pursued

3.5. Step 4: Meeting to Find General
Agreement on Impact-related
Positions

At the joint meeting, the Category i2
impact-related positions are subjected to
further discussion in order to find a formu-
lation that is acceptable to all members of
the consensus platform. The outcome of
this meeting, together with the Category il
positions, yields the final list of accepted
impact related positions. These are set out
in a logical sequence and approved by the
consensus platform.

3.6. Step 5: Individual Decision

on Acceptance of Action-related

Recommendations
In this step each member of the con-

sensus platform decides individually on
the acceptance, conditional acceptance or
non-acceptance of each action-related rec-
ommendation. In the event of conditional
acceptance, condition must be defined. The
results are collected and categorized cen-
trally as follows:

e Category al: generally accepted >>>
immediate inclusion in the final list of
accepted recommendations

e Category a2: accepted or conditionally
accepted, no more than one non-accep-
tance >>> to be discussed at the joint
meeting

e (Category a3: more than one non-accep-
tance >>> is not further pursued

3.7. Step 6: Meeting to Find General
Agreement on Action-related
Recommendations

At the joint meeting, the Category a2 ac-
tion-related recommendations are subjected
to further discussion in order to find a for-
mulation that is acceptable to all members
of the consensus platform. The outcome of
this meeting, together with the Category al
recommendations, yields the final list of
accepted action-related recommendations.
These are set out in a logical sequence and
approved by the consensus platform.

3.8. Step 7: Communication

The approved lists of impact and action
related statements are set out in a final doc-
ument and made available for communica-
tion to other stakeholders.
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4. Application

In the framework of the National Re-
search Program ‘Endocrine Disruptors’ the
methodology of the consensus platforms
has been applied to three different issues,
two substance-related and one medium-
related: ‘UV Filters in Sun Screens’, ‘Bro-
minated Flame Retardants’ and ‘Endocrine
Disruptors in Wastewater and in the Aquatic
Environment’. With their joint effort to pre-
pare impact- and action-related statements,
representatives from producing and apply-
ing industry, regulatory authorities and sci-
entists of the National Research Program
‘Endocrine Disruptors’ participated in a
constructive dialogue, thereby making a
valuable contribution towards preventing
negative impacts of endocrine disruptors.

5. Results of the Consensus
Platform ‘UV Filters in Sun Screens’

The consensus platform ‘UV Filters in
Sun Screens’ involved a total of 16 repre-
sentatives of the producing and applying
industries, the authorities and science. They
accepted and approved 19 impact-related
positions and 18 action-related recommen-
dations.

5.1. General Positions on the

Endocrine Effect of Chemicals

e There are chemicals that can influence
the endocrine systems of organisms, in-
cluding those of humans.

¢ There is a confirmed causal relationship
between the occurrence of endocrine
disruptors in ecosystems and certain
detrimental effects in wild animals. It is
postulated that biodiversity is impaired
by endocrine disruptors. Endocrine dis-
ruptors such as tributyltin have led to
the eradication of water snails from con-
taminated sites.

e Endocrine-like effects have been ob-
served worldwide in fish exposed to ef-
fluent from biomechanical wastewater
treatment plants. Endocrine disruptors
have been clearly demonstrated in such
water.

¢ Humans are exposed to endocrine dis-
ruptors in different ways; for many
chemicals, little is known about their
endocrine potential.

¢ Human beings are exposed to very low
concentrations of endocrine disruptors.
These chemicals may have a concerted
effect. Many of them can be demon-
strated in human tissue and in the mater-
nal milk, so that human beings already
come into contact with them in early
stages of their life. Further scientific re-
search is required in this area.

* Experimental in vitro and in vivo stud-
ies show that mixtures of different en-
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docrine disruptors exert an endocrine
effect even if an effect cannot be dem-
onstrated for the individual components
in the given concentration.

e Steroid and thyroid hormones play an
important part in biological effects and
developmental processes. Contamination
of the environment can have an effect on
these systems. In the case of polychlo-
rinated biphenyls (PCBs) this has been
demonstrated in humans. A great deal of
progress has been made in identifying
new endocrine substances. The new sub-
stances include chemicals such as cer-
tain UV filters and certain antioxidants
in cosmetics and preservatives in food.
Further scientific research is required.

e The mechanisms of early sexual devel-
opment are similar in a large number of
mammals. Observations in animals can
therefore yield pointers to effects on hu-
mans.

e The problems raised by endocrine dis-
ruptors necessitate long-term monitor-
ing and research measures.

e There is a lack of validated study proto-
cols.

¢ Scientific uncertainty must not be used
as an argument for postponing preven-
tive action aimed at risk reduction.
A risk-benefit analysis must be per-
formed.

e If a number of valid studies of the same
species yield different results, the pre-
cautionary principle is applied.

5.2. Positions on the Endocrine

Effect of Certain UV Filters

e Laboratory studies have shown that cer-
tain UV filters exert endocrine effects in
mammals and fish. UV filters have been
demonstrated as residues in ecosystems,
fish and the maternal milk.

e UV filters with an endocrine effect are
only part of the overall problem of en-
docrine disruptors.

¢ The health risk associated with 4-meth-
yl-benzylidene-camphor (4-MBC) is
unclear and will be reassessed.

* A close watch must be kept on the risk-
benefit ratio in light of current scientific
findings: the benefits of protecting skin
against sun-induced damage (sunburn,
skin cancer, efc.), as compared with the
adverse endocrine effects of certain UV
filters.

5.3. Positions on Exposure to and

Protection against Solar Radiation

e Regular, unprotected exposure to solar
radiation is considered a health risk that
triggers a number of different skin dis-
eases.

¢ The most important measures for pre-
venting sun-related skin diseases are to
seek shade, wear appropriate clothing
and use sun screens.

* By skillfully combining different UV
filters, the cosmetic industry is able
to produce sun screens with high sun-
protection factors while using relatively
low filter quantities.

5.4. Recommendations on

General Action against Endocrine

Disruptors

e The development of validated test meth-
ods for determining endocrine endpoints
is to be promoted/supported.

e The endocrine effects of individual
chemicals and of mixtures are to be
taken into account in assessing the risk
to humans and ecosystems.

e If a number of valid studies of the same
species yield different results, the pre-
cautionary principle is applied.

5.5. Recommendations on Data-

based Action on UV Filters

e Assessment of the risk to humans re-
quires data
— on the frequency and quantity of sun

screen use in the Swiss population,
particularly by risk groups (women
of childbearing age, children);

— on the concentrations in ecosystems,
on the ‘internal impact’ (monitoring
studies, e.g. non-invasive analysis of
extraneous substances in human milk)
and on the reproductive and develop-
mental toxicity of UV filters in mam-
mals and aquatic organisms.

e These data, as well as data on absorp-
tion of UV filters by the skin and the
quantities found in the blood (kinetics),
have still to be obtained for individual
UV filters.

* Data on the location and fate of UV fil-
ters in aquatic and terrestrial ecosystems
are to be obtained. These data, together
with data on bioaccumulation and eco-
toxicological effects, provide the basis
for assessing ecological risk.

e Data on the accumulation of UV filters
in the food chain, particularly on bioac-
cumulation in fish, are to be obtained.

¢ Comprehensive ecological risk analyses
of UV filters and UV filter mixtures are
needed. They require data on the repro-
ductive effects of long-term exposure in
fish and other key aquatic and terrestrial
organisms.

5.6. Recommendations on Action

on UV Filters by the Authorities

e The Federal Office for the Environment
examines the possibility of banning UV
filters on the basis of scientifically sub-
stantiated risk assessments and, if re-
quired, drafts a corresponding bill. The
replaceability of the UV filters proposed
for such a ban is taken into account, as
are the EU’s risk assessments and regu-
lations.
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¢ The Federal Office of Public Health ex-
amines the possibility of banning UV
filters that are hazardous to health on
the basis of a scientifically substanti-
ated risk assessment and, if necessary,
adapts the Cosmetics Ordinance, taking
account of the EU’s risk assessments
and regulations.

e The risk to the consumer’s health from
4-MBC in sun screens is to be defini-
tively assessed.

¢ The Federal Office for the Environment
and the Federal Office of Public Health
examine the revised results of indus-
trial self-monitoring in relation to the
ecotoxicology and human toxicology
of UV filters.

5.7. Recommendations on Action

on UV Filters by Industry

e Aspart of the legally stipulated self-mon-
itoring process, industry must ensure that
UV filters do not exert detrimental effects
on humans or ecosystems.

* Manufacturers of UV filters revise the
self-monitoring process of their UV fil-
ters in light of new findings from the
NRP ‘Endocrine Disruptors’ and inter-
national research programs (EU) and of
findings from relevant peer reviewed
scientific publications and submit it to
the authorities.

e Manufacturers of UV filters and sun
screens exercise their individual respon-
sibility by taking the latest generally ac-
cepted scientific findings on the endo-
crine effects of UV-filters into account
in safety assessments of their products.

* Technological opportunities for reduc-
ing concentrations of chemical UV fil-
ters in sun screens without loss of pro-
tective effect are to be further developed
or optimally utilized by industry.

¢ Industry supports the further develop-
ment of new UV filters, e.g. colloidal
UV filters, organic pigments, efc., and
of other filters with low toxicological
risk potential.

e The formulating industry examines
whether it can voluntarily dispense with
the use of 4-MBC in sun screens.

5.8. Recommendations on Action

Affording Protection against the

Effects of the Sun

e Consumers are informed on the proper
way to behave in sunlight and protect
themselves from its effects.

6. Results of the Consensus
Platform ‘Brominated Flame
Retardants’

The consensus platform ‘Brominated
Flame Retardants’ involved a total of 19
representatives of the producing and apply-



ENDOCRINE DISRUPTORS: RISK ASSESSMENT AND CONSENSUS PLATFORM

435

ing industries, the authorities and science.
They accepted and approved 12 impact-
related positions and 19 action-related rec-
ommendations.

6.1. Positions Regarding the Effect
of Flame Retardants

Fire is a major source of hazards to
life and property. The use of flame re-
tardants, in addition to the selection of
suitable materials and designs, consti-
tutes an essential element of fire preven-
tion.

Fire protection shall be considered in a
total view. Benefits as well as impacts
shall be considered. Investigation must
not be limited to certain specific flame-
retardant classes or substance groups.
Flame retardants originating from vari-
ous chemical classes exist. Brominated
flame retardants display beneficial for-
mulation and material properties for
certain specific applications such as in
plastic housings of electrical and elec-
tronic equipment, printed circuit boards
and polystyrene foams.

As a general rule, brominated flame
retardants are not the best or most ef-
fective flame retardants. Over time, al-
ternative solutions have been developed
for many applications.

Alternative flame retardants must like-
wise meet stringent requirements gov-
erning environmental compatibility and
health hazards.

For various applications, there are cur-
rently still no alternatives to brominated
flame retardants. This is the case, for ex-
ample, where laws or customers stipulate
particular flame-retardant requirements,
such as in the United States. Among
other materials, this affects non-polar
plastics such as foamed polystyrene.

6.2. Positions Regarding Brominat-
ed Flame Retardants

L]

Substance flow analysis is one suitable
tool for weighting the effect of sub-
stance flows with respect to emissions
to the environment. The results of such
analysis can serve as the basis for plan-
ning actions and measures to reduce en-
vironmental emissions.

Risk assessment of brominated flame
retardants must be based on investiga-
tion of all components of the technical
product (including stereoisomers and
byproducts).

Occupational exposure of workers to
brominated flame retardants shall be
considered in dedicated studies sepa-
rate to those targeting effects on con-
sumers. High occupational exposures to
brominated flame retardants have been
verified among workers in particular in
production, disposal and recycling in-
dustries.

TBBPA: Based on our knowledge to-
day, tetrabromobisphenol-A chemically
bonded as a copolymer (for example as
epoxy resins in printed circuit boards) is
considered harmless in the application
phase.

6.3. Position Regarding the
Endocrine Activity of Chemicals

* Both natural as well as synthetic chem-

icals exist that have endocrine activity.

6.4. Position Regarding the
Endocrine Activity of Brominated
Flame Retardants

Certain brominated flame retardants
have endocrine activity.
— In recent years, the possible impacts
of individual brominated flame retar-
dants on human and animal hormone
systems have been the subject of in-
creasing investigation. These studies
have revealed that various flame re-
tardants have broadly differing im-
pacts on hormone systems.
PentaBDE is an endocrine disruptor,
as antiandrogenous and estrogenous
effects were identified in vitro as well
as in vivo. Likewise, adverse effects
on the thyroid hormone system were
observed in several studies.

— Besides foodstuffs, it has been deter-
mined that house dust and indoor air
are significant sources of PentaBDE
ingested and inhaled by humans.

— Based on the data available today, De-
caBDE is not an endocrine disruptor,
as studies yielded no impacts — neither
in vitro nor in vivo — that are directly
due to hormone system disruption.

— TBBPA is a potential endocrine dis-
ruptor. Multiple in vitro studies yield-
ed impacts on the thyroid hormone
system. However, these findings were
not confirmed for TBBPA in vivo.

— HBCDs are potential endocrine dis-
ruptors, as several in vitro studies
produced low-level interactions with
the thyroid hormone system. These
findings are currently the subject of
experimental testing in vivo.

— The knowledge gained from cell and
animal testing within the scope of
these studies cannot be directly ap-
plied to human beings. The relevance
of experimental findings for human
health has therefore not yet been com-
prehensively clarified.

— As in vitro and in vivo investigations
have demonstrated, certain bromi-
nated flame retardants (PentaBDE,
HBCD and DecaBDE) are capable
of disrupting neuron development in
experiments conducted with test ani-
mals. To what extent this knowledge
is transferable to humans is currently
the subject of scientific study.
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— Risk assessments of major bromi-
nated flame retardants (TBBPA und
HBCD) are currently underway in
the EU; conclusive reports on indi-
vidual substances (DecaBDE, Oc-
taBDE and PentaBDE) have already
been completed. An addendum on
DecaBDE is currently being pre-
pared to the report on the environ-
mental risk assessment from the year
2004. Knowledge gaps still exist
with respect to the possible impacts
that the remaining brominated flame
retardants (besides PentaBDE, De-
caBDE, TBBPA and HBCDs) have
on endocrine systems.

6.5. Recommendations on General
Actions to be Taken with Regard to
Endocrine Disruptors

The problems created by endocrine ac-
tive substances necessitate long-term
monitoring and research projects.
Mindful of the magnitude of the poten-
tial hazard posed by endocrine-active
substances, we believe that scientific
uncertainty must not be allowed to serve
as an argument for putting off appropri-
ate action to reduce risk.

6.6. Recommendations on General
Actions to be Taken with Regard to
Brominated Flame Retardants

Efforts in search of alternatives to bro-
minated flame retardants that persist in
the environment must be promoted.
Endocrine disruptors are covered in,
among other legislation, the European
chemical regulation REACH (Regis-
tration, Evaluation, Authorization and
Restriction of Chemicals). Brominated
flame retardants are used worldwide. It
is therefore inappropriate to make do
with a focal point that considers Swit-
zerland alone.

We must improve our knowledge of
the lifecycle of brominated flame retar-
dants.

Investigations must focus on the sub-
stance flows and lifecycles of brominat-
ed flame retardants. This also includes
production data, substance quantities in
products, recycling and in particular the
emissions occurring during use.
Analysis of the occupational exposures
of recycling industry workers to bro-
minated flame retardants shall serve to
clarify where exposures are highest and
whether action to reduce exposure is
needed.

DecaBDE: Emissions to the environ-
ment of DecaBDE within the course
of product technical lifecycle must be
investigated.

DecaBDE: Detailed information on the
production of DecaBDE and its use in
various materials as well as its con-
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sumption must be made known (sub-
stance flow analysis).

e DecaBDE: In order to better understand
the enrichment of DecaBDE and other
brominated flame retardants along food
chains, birds of prey, their eggs and their
prey must be studied and tested for the
presence of these substances and their
related degradation products.

* HBCD: Giving due consideration to on-
going scientific investigations, it must
be clarified whether alpha-HBCD is
formed in the environment from techni-
cal HBCD or is selectively transported
and/or ingested, inhaled or absorbed by
living organisms.

e TBBPA, HBCD and DecaBDE: To en-
able better assessment of the exposures
incurred by living organisms in aquatic
and terrestrial ecosystems, the degrada-
tion behaviour of substances and their
degradation products in sewage sludge,
sediments and soil should be more thor-
oughly investigated taking into account
scientific studies presently already un-
derway.

* alpha-HBCD: Owing to the significant
enrichment of alpha-HBCD in the biota
(in the biological environment) and the
hazards this substance is known to pose
today, appropriate measures must be
considered with the goal of reducing
emissions.

6.7. Recommendations on Regula-

tory Authority Actions to be Taken

with Regard to Brominated Flame

Retardants

* Based on scientifically based risk as-
sessments, regulatory authorities are
reviewing whether to impose further
restrictions or bans on persistent and
hormone-active brominated flame re-
tardants. Such review also considers
pertinent EU regulations and the avail-
ability of substitute substances subject
to equally stringent investigation.

e DecaBDE and TBBPA: A risk assess-
ment report on DecaBDE and TBBPA
has been completed. Based on the in-
vestigations called for in this report
and on the outcome of current, on-
going research work, the regulatory
authorities aim to introduce, where
needed, regulation of these substances
and/or measures to reduce risk. This is
being done in coordination and agree-
ment with the corresponding EU regu-
lations.

6.8. Recommendations on Industry

Actions to be Taken with Regard to

Brominated Flame Retardants

e The processing and disposal industries
are investigating whether relevant emis-
sion sources of brominated flame retar-
dants exist in Switzerland, and initiating

emissions mitigation measures where
appropriate.

e DecaBDE: Emissions to the environ-
ment of DecaBDE within the course of
the technical lifecycle of products must
be reduced. Industry has introduced a
voluntary initiative, VECAP, for the
very purpose of reducing emissions.

* DecaBDE: Efforts being made for the
Product Stewardship Program with re-
spect to DecaBDE should be fostered
and supported. This applies in particular
to cooperation between producers and
user industries, as well.

e DecaBDE and HBCD: Industry is dedi-
cating efforts within the scope of ex-
ercising self-responsibility to identify
areas of application in which DecaBDE
and HBCD can be replaced with other
flame-retardant systems possessing
more favourable risk profiles.

7. Results of the Consensus
Platform ‘Endocrine Disruptors
in Wastewater and in the Aquatic
Environment’

The consensus platform ‘Endocrine
Disruptors in Wastewater and in the Aquat-
ic Environment’ involved a total of 15 rep-
resentatives of the industry, the authorities
and science. They accepted and approved
32 impact-related positions and 20 action-
related recommendations.

7.1. Positions Regarding (Potential)
Endocrine Disruptors in the Aquatic
Environment

e Chemicals and chemical groups (pri-
mary substances and metabolites) that
can have an endocrine effect have been
detected in Swiss rivers and streams.

* Endocrine disruptors are carried into
aquatic systems both from point sources
(e.g. wastewater treatment plants) and
from diffuse sources (e.g. surface rain-
wash or dry deposition).

¢ Even compounds that break down eas-
ily, such as the steroid hormone estra-
diol, can be permanently present in low
concentrations in water bodies down-
stream of waste water treatment plants
(‘pseudo-persistence’).

e Field studies conducted all over the
world show that the occurrence of en-
docrine disruptors in the aquatic envi-
ronment leads to local impacts as well.

* The impact of pollution peaks (e.g. from
pulse pollution events as a result of sew-
er system discharges) is not clear.

e In Switzerland, endocrine disruptors
in the aquatic environment represent
a problem at hot spots and at regional
level, especially where dilution of the
treated waste water in the receiving
water is not sufficient (1:10 or more),
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either at certain times of year or all year
round. This can be the case in densely
populated regions and with waste wa-
ter treatment plants that feed into small
streams.

* Research in Switzerland has shown that
fungal metabolites with endocrine activ-
ity (e.g. the highly potent zearalenone)
can enter surface waters from cereal
crops, but are usually quickly diluted to
below the effect concentration.

7.2. Positions Regarding (Potential)
Endocrine Disruptors in Waste-
water

*  Wastewater treatment plants play a key
role in the emission of steroid hormones
and lead to their constant release into
the aquatic environment. The construc-
tion standard of wastewater treatment
plants has a decisive influence on emis-
sions.

e It is not really known what part dis-
charges of untreated wastewater from
sewage systems (pulse pollution events)
play in endocrine activity in the aquatic
environment and what the resultant ef-
fects are on aquatic life.

¢ In treated domestic wastewater, it is
natural and synthetic steroid hormones
that are responsible for the majority of
the estrogen activity. Overall, estrogen
contamination of the aquatic environ-
ment is primarily from this source.

e Wastewater discharges must not result
in effects in rivers or streams due to
estrogen substances from the wastewa-
ter (protection objective). According to
our current knowledge, the appropriate
bioindicator for this is the identification
of increased vitellogenin levels in male
fish.

7.3. Positions Regarding (Potential)
Endocrine Disruptors in Drinking
Water

e The steroid hormone concentrations in
drinking water measured in scientific
studies in Germany are not critical from
a health point of view. Contamination
via drinking water is several orders of
magnitude smaller than the body’s own
hormone production.

e Itcan be assumed that in general the en-
docrine disruptors ingested via drinking
water are not critical for human health
in Switzerland either. Isolated cases of
higher contamination of groundwater
and drinking water must be assessed on
a case-by-case basis.

* Certain substances (bisphenol A, phtha-
lates) that mimic estrogen can come not
only from environmental pollution of
groundwater and drinking water, but al-
so from materials that are in contact with
drinking water. Their activity is, how-
ever, much lower than that of estradiol.
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7.4. Positions on the Impact of En-
docrine Disruptors on Aquatic Life

There are chemicals that trigger adverse
effects by disrupting the human and ani-
mal hormone system.

Different organisms exhibit different
sensibilities to endocrine disruptors.
Even invertebrates are sensitive to endo-
crine disruptors (e.g. imposex in water
snails).

The consequences of the impact of en-
docrine disruptors for ecosystems and
biodiversity are not yet foreseeable.
Similarly, the consequences of com-
binations of stressors, such as parasite
stress, poor habitat and physical pa-
rameters, on the hormonal impact are
largely unknown. There is a clear need
for research at this level.

As shown by in vitro tests, the estrogen
potency of natural and synthetic steroid
hormones is several orders of magni-
tude greater than that of previously in-
vestigated industrial chemicals.

In the case of some chemicals (e.g. non-
ylphenolpolyethoxylates) it is only the
degradation products that exhibit endo-
crine activity.

Experimental studies show that mix-
tures of various endocrine disruptors
have an endocrine impact, even where
no impact can be demonstrated for the
individual components in the concen-
trations present (cumulative effect).
Laboratory experiments on aquatic in-
vertebrates, fish and amphibians show
clearly that environmental substances
disrupt the hormone balance of such
organisms. Chronic exposure to endo-
crine disruptors at environmentally rel-
evant concentrations can lead to adverse
changes in development, growth and re-
production.

All over the world, hormone-like im-
pacts have been observed in fish that
are exposed to treated wastewater from
mechanical-biological wastewater treat-
ment plants.

Organisms (fish) show effects especially
when continually exposed to even very
low concentrations of endocrine disrup-
tors (e.g. increased vitellogenin levels).
Effects on organisms (both the type of
effect and effect thresholds) are depen-
dent on the lifecycle of the organism.
For instance, the gonadal differentiation
phase in fish is very sensitive to expo-
sure to endocrine disruptors.

In a minority of the Swiss water bod-
ies studied to date, slight to moderate
increases in vitellogenin values were
measured in male fish in the impact
zone of wastewater treatment plants,
which suggests exposure to estrogen.
Apart from this, there are few indica-
tions of any impact of endocrine disrup-
tors in Swiss surface waters.

So far, apart from a very few excep-
tions, only incomplete impact data are
available in Switzerland indicating that
exposure to endocrine disruptors under
environmental conditions leads to unde-
sirable biological changes.

So far there are no indications that the
high prevalence of gonadal abnormality
in whitefish in Lake Thun is attributable
to endocrine disruptors.

7.5. Positions on Test Systems and

Qu

ality

Vertebrates all react in a similar way to
steroid hormones and xenoestrogens. It
appears unlikely, though, that all inver-
tebrates also react in the same way to
estrogens. It is therefore impossible in
practice with current test procedures to
establish quality criteria that protect all
organisms in the environment against
adverse effects.

Acute toxicity tests are usually not suit-
able for predicting chronic effects.

The total contamination of water bod-
ies with endocrine disruptors could be
measured using biotests in specialized
laboratories. Estrogens and androgenic
contamination are already measured in
this way. For total assessments they are
therefore to be preferred to an analysis
of individual substances.

7.6. Recommendations on General
Actions

The risks posed by endocrine disrup-
tors call for long-term monitoring and
research projects.

Scientific research in the area of en-

docrine disruptors should be promoted

generally. Further fundamental research
is necessary, particularly into the poten-
tial effects of endocrine disruptors on
the human and animal organism so that

a comprehensive risk assessment can be

conducted.

There is a clear need for research into

the following questions:

—How do endocrine disruptors affect
biological functions outside of the re-
productive system?

— Can experimental results relating to
specific modes of action be transferred
from one species to the others?

— What heritable impacts on gene regu-
lation and gene expression do endo-
crine disruptors have (epigenetic con-
sequences)?

— What impact do endocrine disruptors
have on sensitive development stag-
es? Could this impact be behind later
diseases such as cancer or immune
deficiency?

— What impact does the combination of
stressors have on aquatic life?

The environmental behavior of mi-

cropollutants needs to be investigat-
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ed in greater detail. In Switzerland,
chemical flows of endocrine disruptors
need to be systematically analyzed and
modeled in order to identify relevant
exposure situations. It will then be
possible to derive impact-related ac-
tions based on scientifically grounded
risk assessments.

Fish and other aquatic organisms should
be studied to establish the biological im-
pact of the environmental stress calcu-
lated by means of chemical analyses or
forecast using models.

When carrying out risk assessments for
technical mixtures, the interaction of the
components and degradation products
should be studied where possible, as
well as their individual environmental
behavior. Their complex composition
and the different toxicity levels of the
key individual components should also
be considered.

7.7. Recommendations on Actions
Concerning (Potential) Endocrine
Disruptors in Wastewater and in the
Aquatic Environment

It is highly probable that estrogenic
steroid hormones are the primary
contributors to this kind of hormone
activity in the aquatic environment.
This means that they are to be viewed
as being primarily responsible for any
estrogen effects in fish. In practice,
therefore, the introduction of a quality
objective for estrogen activity in the
aquatic environment is very impor-
tant. This applies particularly to sen-
sitive rivers and streams affected by
wastewater treatment plants in which
the treated wastewater is insufficiently
diluted.
Whenever possible, treated wastewa-
ter from wastewater treatment plants
should be fed into a receiving body of
water that ensures a sufficiently high
dilution ratio.
The construction of wastewater treat-
ment plants should permit optimum
elimination of the substances contained
in the wastewater. It must be ensured
that the plants function as well as pos-
sible. Problems can arise as a result of
micropollutants, particularly where the
treated wastewater in the water body is
insufficiently diluted. In such cases, the
following measures should be exam-
ined:

— State-of-the-art construction

— Further technical measures (activated
carbon, ozonation, increasing sludge
age, efc.)

— Alternative courses of action, e.g.
creation of integrated waste water
networks so that more efficient waste-
water treatment plants can be estab-
lished
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7.8. Recommendations on
Regulatory Authority Actions
Concerning (Potential) Endocrine
Substances in Wastewater and in
the Aquatic Environment

e The regulation and implementation of
actions in urban drainage should be
based on integrated strategy and plan-
ning. The key causes of the pollution of
the aquatic environment at catchment
area level should be taken into account
and prioritized, and actions should be
identified that represent optimum ben-
efit for the aquatic environment at an
economically affordable cost (including
agricultural actions, renaturation, etc.).
Measures for optimizing rainwater and
sewer system management (discharges,
leakage losses) should also be assessed.
As well as reducing endocrine disrup-
tors, the intended actions for wastewater
treatment plants also reduce contamina-
tion by other substances relevant for the
aquatic environment.

e Wastewater treatment plants in Swit-
zerland are to be reviewed in terms of
their elimination performance and their
technical optimization potential.

e Actions at source, such as alternative
systems for urban drainage, hospital
wastewater treatment or the NoMix toi-
let from EAWAG, need to be evaluated
and, if appropriate, promoted.

7.9. Recommendations on Industrial
Actions Concerning (Potential) En-
docrine Disruptors in Wastewater
and in the Aquatic Environment

e If a risk is identified for a particular
substance or particular groups of sub-
stances in an officially recognized risk
assessment, industry takes the relevant
precautions to reduce or eliminate this
risk.

* Industry endeavors to replace substanc-
es that have a significant toxicological
or ecotoxicological risk with lower-risk
substances. For this to work, the substi-
tute products need to be subjected to a
risk assessment as thorough as that ap-
plied to the substances they are designed
to replace.

7.10. Recommendations on Agricul-

tural Actions Concerning (Potential)

Endocrine Disruptors in Wastewa-

ter and in the Aquatic Environment

» Site-appropriate management of agricul-
tural areas limits contamination by endo-
crine disruptors and other substances via
surface rain-wash and drainage.

» The selection of suitable cereal varieties
and optimized working of harvest resi-
dues to promote rotting can minimize
environmental contamination by the
fungal endocrine disruptor zearalenone
and its metabolites.

7.11. Recommendations on Actions
for Developing Test Systems and
Quality Criteria

* Test methods are to be established for
prioritizing micropollutants and for
monitoring/assessing the quality of wa-
ter bodies.

o Strategies for recording pollution of
the aquatic environment can be based
on models and/or biological screening.
Pollution hotspots are to be verified us-
ing chemical analysis investigations of
water bodies.

e The rapid development of internation-
ally (OECD) recognized methods for
detecting endocrine-disruptor charac-
teristics of chemicals and mixtures must
be promoted.

» For practical application, efforts should
be made to establish scientifically
grounded quality criteria for hormone
activity in the aquatic environment:
a chronic quality criterion (CQC) for
long-term contamination and an acute
quality criterion (AQC) for short-term
contamination peaks. It is recommend-
ed that these quality criteria be added
to the Swiss water protection ordinance
(Gewisserschutzverordnung).

8. Conclusions

The methodology of the consensus
platform has proven successfully its prac-
ticability in converting scientific findings
into generally accepted recommendations

CHIMIA 2008, 62, No. 5

as well as political and practical action.
With their joint effort to prepare impact-
and action-related statements, representa-
tives from producing and applying indus-
try, regulatory authorities and scientists of
the National Research Program ‘Endocrine
Disruptors’ participated in a constructive
dialogue, thereby making a very valuable
contribution towards preventing negative
impacts of endocrine disruptors. Thus, the
consensus platforms are the key implemen-
tation element of this National Research
Program. The same methodology can be
applied — maybe in an adapted way — when-
ever various stakeholder groups willing to
cooperate are looking for a best general
agreement.
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