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PREFACE

This document describes the information requirements under REACH with regard to substance
properties, exposure, uses and risk management measures, and the chemical safety assessment. It is
part of a series of guidance documents that are aimed to help all stakeholders with their preparation
for fulfilling their obligations under the REACH regulation. These documents cover detailed
guidance for a range of essential REACH processes as well as for some specific scientific and/or
technical methods that industry or authorities need to make use of under REACH.

The guidance documents were drafted and discussed within the REACH Implementation Projects
(RIPs) led by the European Commission services, involving stakeholders from Member States,
industry and non-governmental organisations. These guidance documents can be obtained via the
website of the European Chemicals Agency (http://echa.europa.eu/reach_en.asp). Further guidance
documents will be published on this website when they are finalised or updated.

This document relates to the REACH Regulation (EC) No 1907/2006 of the European Parliament
and of the Council of 18 December 2006!

1 Corrigendum to Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006
concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European
Chemicals Agency, amending Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and
Commission Regulation (EC) No 1488/94 as well as Council Directive 76/769/EEC and Commission Directives
91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006); amended by Council Regulation (EC)
No 1354/2007 of 15 November 2007 adapting Regulation (EC) No 1907/2006 of the European Parliament and of the
Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) by reason of the
accession of Bulgaria and Romania (OJ L 304, 22.11.2007, p. 1).



http://echa.europa.eu/reach_en.asp
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R.7.8 Aquatic toxicity; long-term toxicity to sediment organisms

R.7.8.1 Introduction to Aquatic pelagic toxicity

Information on aquatic toxicity is used to assess hazard and risk to freshwater and marine organisms
living in the water column. In addition, the data obtained from testing on freshwater species may
also serve as basis for assessment of effects in marine environment as well as for extrapolation of
the measured effects to other compartments within the aquatic ecosystem (e.g. sediment) and soil.

Related endpoints are (i) mammalian long-term/reproductive toxicity, where information on
endocrine activity obtained in toxicological studies may also be relevant for fish and (ii)
degradation, where information on possible (fast) primary degradation would lead to inclusion of
metabolites in hazard assessment of the parent compound.

R.7.8.1.1 Definition of aquatic pelagic toxicity

Aquatic toxicity refers to intrinsic property of a substance to be detrimental to an organism in short-
term and/or long-term exposure to that substance.

In general, it is assumed that the aquatic toxicity is mainly related to the waterborne exposure of a
substance and expressed as external concentration of that substance in test water. There may be cases
where food uptake is the predominant route of exposure (i.e. for lipophilic substances). These effects
are measured by employment of dietary studies.

Some attempts have been made to relate toxic effects to internal concentration of substances in the
exposed organisms, e.g. by using body burden approach. This approach has to be further developed
and verified/validated before its application for regulatory purposes (for details see Section
R.7.8.10).

Acute toxicity related to waterborne exposure is generally expressed in terms of a concentration
which is lethal to 50% of the test organisms (lethal concentration, LCsy), causes a measurable
adverse effect to 50% of the test organisms (e.g. immobilization of daphnids), or leads to a 50%
reduction in test (treated) organism responses from control (untreated) organism responses (e.g.
growth rate in algae) following an exposure in the range of hours to days, expressed as effective
concentration, ECs.

Chronic toxicity related to waterborne exposure refers to the potential or actual properties of a
substance to cause adverse effects to aquatic organisms during exposures which are determined in
relation to the life-cycle of the organism. Such chronic effects usually include a range of sublethal
endpoints and are generally expressed in terms of NOEC (No Observed Effect Concentration), LOEC
(Lowest Observed Effect Concentration), ECx or MATC (Maximal Acceptable Toxicant
Concentration). Further guidance on these terms is given in Chapter R.10.

Observable endpoints in chronic studies typically include survival, growth and/or reproduction.
Chronic toxicity exposure durations can vary widely depending on test endpoint measured and test
species used.

Although data from standard toxicity tests (internationally harmonised test guidelines) are preferred,
adverse effects in the water environment may also be predicted from other information sources.
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R.7.8.1.2 Objective of the guidance on aquatic pelagic toxicity

The main objective is to provide guidance to registrants on aquatic pelagic toxicity testing and to
develop an Integrated Testing Strategy (ITS) for aquatic toxicity aiming at gathering data and
information on substances to enable the environmental hazard assessment, i.e. for use in
classification and labelling and derivation of the PNECwater (Predicted No Effect Concentration for
water) and for determination of the toxicity (T) criterion in the PBT assessment.. The PNECwater is
compared with the Predicted Environmental Concentration in water (PECwater) to decide whether
there is a risk or not to pelagic organisms from the exposure to the substance.

Depending on the intrinsic properties of the substance and available exposure information,
examination of additional possible adverse effects relevant for the aquatic ecosystem could be
necessary:

- Substances that are potentially capable of depositing on or sorbing to sediments to a significant
extent have to be assessed for toxicity to sediment-dwelling organisms. In addition, marine
sediment effects assessment is necessary for substances that are known to be persistent in
marine waters and may accumulate in sediments over time. Guidance for the assessment of
toxic effects on sediment organisms is provided in Section R.7.8.7.

- In addition, if, in the course of evaluation of available information, it is confirmed or indicated
that a substance displays an endocrine mode of action in aquatic organisms, this may constitute
a concern that requires further investigation regarding potential adverse effects on development
or reproduction. If a clear link between serious adverse effects and an endocrine mode of action
can be established, the substance may fall under the provisions of Article 57(f), which specifies
that substances - such as those having endocrine disrupting properties (...) — for which there is
scientific evidence of probable serious effects to human health or the environment which give
rise to an equivalent level of concern to those of CMR, PBT or vPvB substances may be
included in Annex XIV of substances subject to the authorisation procedure. The inclusion will
be decided on a case-by-case basis following the preparation of an Annex XV dossier by the
Competent Authorities. As this kind of information is not part of the standard information
requirements set out in REACH Annexes VII-X (see below), this part of the guidance is based
on the evaluation of available information. Guidance for the evaluation of available information
on endocrine activity is provided in Section R.7.8.11.

Figure R. 7.8-1 summarises the general regulatory steps that are relevant for aquatic toxicity. It
starts with the evaluation of existing information and, based on this information a conclusion
whether evaluation of waterborne exposure is sufficient or evaluation of toxicity to sediment
dwelling organisms should be included. As a second step in the hazard assessment has to be
performed the classification and labelling (C&L) (for substances manufactured/imported at less
than 10 tonnes per year and more than 10 tonnes per year) and the determination of the. PNECyater
in the frame of the Chemical Safety Assessment (CSA) (for substances manufactures/imported at
>10 t/y) as well as for PBT assessment. Guidance for gathering of and evaluation of information for
these steps is provided in this document. The guidance for the evaluation of sediment toxicity is
provided in a separate document. If, based on available information, a substance is suspected to
exhibit endocrine activity, it might be necessary to assess the endocrine disruption potential of the
substance. Guidance for this step is provided in Section R.7.8.11 of this document.

10
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Figure R. 7.8-1: Regulatory steps relevant for aquatic toxicity

Identification and Evaluation of existing information

v v

Assessment of pelagic toxicity Sediment assessment
I Yes
No | W7o 1
\ 4 A Y v
C&L C&L CSA (PB)T Assessment of
assessment potential for
ED

R.7.8.2  Information requirements for aquatic pelagic toxicity

As described in Annex VI all available existing information should be collected and considered in
the hazard assessment, regardless whether testing for a given endpoint is required or not at a
specific tonnage level. Minimum information requirements are set out in Annex VII- X. If
information required in Annex VII- X is not available, testing is required unless modification
according to general rules described in Annex XI is possible. If the test needed concerns Annex X
or X a testing proposal has to be prepared and submitted to the Agency. Further information on
general rules described in Annex XI is provided in Chapter R.5 and Section R.7.8.3. The following
paragraphs summarise requirements according to Annex VII-X.

For substances covered by Annex VII short-term toxicity testing on invertebrates (preferably
Daphnia) and growth inhibition study on aquatic plants (preferably algae) are required. However,
these short-term studies do not need to be conducted if there are mitigating factors indicating that
aquatic toxicity is unlikely to occur (e.g. the substance is highly insoluble in water or the substance
is unlikely to cross biological membranes).

In addition, the short-term testing on invertebrates does not need to be conducted if a long-term
aquatic toxicity study on invertebrates is available or if adequate information on environmental
classification and labeling is available.

If the substance is poorly water soluble the long-term toxicity testing (according to Annex IX) shall
be considered (For more detailed description of potentially mitigating factors see Section R.7.8.7,
for interpretation Section R.7.8.5).

For substances covered by Annex VIII short-term toxicity testing on fish is additionally required.
In analogy to the tests required on Annex VII, this test does not need to be conducted if there are
mitigating factors indicating that aquatic toxicity is unlikely to occur (e.g. the substance is highly
insoluble in water or the substance is unlikely to cross biological membranes).

11
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However, if the chemical safety assessment according to Annex I indicates the need to investigate
further effects on aquatic organisms, long-term testing as described in Annex IX shall be
considered. Long-term testing should also be considered if the substance is poorly water soluble.
For explanation and interpretation see Section R.7.8.4.3 on exposure considerations.

For substances covered by Annex IX long-term toxicity testing on invertebrates (preferably
Daphnia) and fish is required, if the chemical safety assessment according to Annex I indicates the
need to investigate further the effects on aquatic organisms.

In case of the long-term toxicity testing on fish, information on one of the following studies shall be
provided: (for explanation see Section R.7.8.5 on suitability of data on CSA).

- Fish Early Life Stage (FELS) toxicity test
- Fish short-term toxicity test on embryo and sac-fry stages
- Fish, juvenile growth test

For substances covered by Annex X there are no additional information requirements for pelagic
aquatic toxicity.

As stated above the data are generated for environmental hazard assessment of substances (i.e.
classification, derivation of PNEC) and (PB)T assessment (see Section R.7.8.5 on conclusion on the
endpoint).

R.7.8.3 Information on aquatic pelagic toxicity and its sources

Below different types of information relevant for assessing aquatic toxicity are presented. This
includes available testing (in vitro and in vivo) and non-testing methods ((Q)SAR, read-across and
categories) that generate information on aquatic toxicity relevant for regulatory purposes.

R.7.8.3.1 Data on aquatic pelagic toxicity

Testing data on aquatic pelagic toxicity

IN VITRO DATA
At present, there are no EU / OECD guidelines for in vitro tests of relevance to aquatic toxicity.

There are ongoing efforts to develop and validate in vitro methods, which in future might be useful
in a testing strategy for acute aquatic toxicity (e.g. ECVAM study on optimisation of cytotoxicity
tests and CEFIC LRi study ECO 8 aiming to replacing the acute fish toxicity test using fish cell
lines and fish embryos).

The use of fish cells in environmental toxicology was recently reviewed at the ECVAM workshop
(Castano et al 2003, ECVAM workshop report 47) and ECETOC (2005).

Primary cells: Primary cells are freshly isolated cells from various tissues: liver, gill epithelia,
gonads, kidney macrophages, skin epithelia, endocrine tissues, muscle cells and white blood cells.
Primary cells require the use of living animals. They express many of the differentiated cellular
structures and functions of their source tissue and are particularly suitable for mechanistically
oriented studies on cell-specific toxicant fate and action.
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Fish cell lines: More than 150 permanent fish cell lines are available, most of them are fibroblast or
epithelia-like and derive from tissue of salmonids and cyprinids. Most of the tests with permanent
cell lines (monolayers or suspension cultures) measure the basal cytotoxic effects of chemical
substances.

Results from in vitro studies based on mammalian systems may be of interest for the assessment of
endocrine activity (see R.7.8.11).

IN VIVO DATA (SINGLE SPECIES)

Information on aquatic toxicity may be acquired from studies performed according to existing
national and international guidelines as well as from scientific literature, where different aspects of
aquatic toxicity are examined. The available guidelines are focused on measuring of adverse effects
of substances due to waterborne exposure. Since there are no internationally harmonised guidelines
for feeding studies in pelagic species, tests employed in assessment of oral exposure are designed
on case-by-case basis.

In general, the majority of the test guidelines for pelagic system are exclusively developed for
testing of either freshwater or saltwater species. There are, however, guidelines providing
procedures that are suitable for testing of species from both water systems (see Tables in Section
R.7.8.8).

EU/OECD Test quidelines

The EU/OECD test guidelines comprise internationally agreed testing methods for environmental
effects. Tests undertaken using these guidelines are useful for both risk assessment and
classification purposes. Data obtained from a test carried out in accordance with an OECD test
guideline are covered by the principle of mutual acceptance of data (MAD), thereby reducing the
number of tests that needs to be conducted saving both animals and money.

There are a number of the tests guidelines available. They provide information on short-term and
long-term toxicity to aquatic species (both freshwater and marine) due to waterborne exposure.
Several new test methods, including potential alternative methods to vertebrate animal testing, are
currently under development and validation. Both the available tests guidelines and these under
development are presented in Section R.7.8.8.

The information requirements of REACH are, in principle, met by studies carried out according to
the currently adopted OECD test guidelines. However, if required by further evaluation, additional
(more adequate) tests (e.g. on organisms not included in OECD test guidelines) may be selected
from the lists of guidelines developed by other regulatory bodies (see Section R.7.8.82).

Other test quidelines

Acceptable alternatives to the OECD test guidelines are published by the OPPTS, US-EPA, various
EU countries (national standard methods) and organisations such as ASTM, ISO (for detailed list of
available guidelines see R.7.8.8).

2 Following development in the field of eco-toxicology new test guidelines are developed and available test methods
undergo changes. Their procedures may be revised or some of the guidelines may even be exchanged by other, better
tests. Therefore every table that aims at compiling all available test guidelines will soon become obsolete. The table in
Appendix III gives the status from 1998 (OECD 1998) Therefore, the user is advised to consult the organisation that has
issued the selected guidelines for its current status (addresses to the organisations are also presented in chapter R.0).
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Non-quideline studies

In addition to results from guideline studies, also results from non-guideline non-GLP studies may
be available. The studies may vary in duration, endpoints measured; species exposed etc. compared
to the standard test guidelines. Despite the variability in the test performance the results may be
useful for hazard assessment (e.g. direct in calculation of PNEC or indirect in application of Weight
of Evidence). However, these data should be particularly assessed for their adequacy (reliability and
relevance) and completeness (for details see Section R.7.8.4.1 on criteria for the evaluation of in
VivO testing data).

Information sources

Data from different tests measuring toxicity to aquatic species (results from tests performed
according to the test guidelines and to non-standard procedures) may be gathered in different
databases. Not all databases routinely make a quality check of the data before their inclusion in the
database. Unless the data quality is known user is recommended to consult original scientific paper
where these data were derived. Aquatic toxicity data may also be reviewed in scientific reports.
References to these databases and documents are presented in Section R.7.8.8.

IN VIVO — MULTIPLE SPECIES (FIELD DATA)

Experimental ecosystem studies are aiming at understanding both fate and effects at higher tiers of
ecological integration. The design of any study is dependent on the objectives and includes:

- to gain more knowledge about ecosystem structure and function (and thus help to
develop better ecosystem models);

- to develop and validate predictive models for chemical effect; with enough information
about the chemical fate in the particular experimental ecosystem to be able to define
NOECs, ECx or effect levels at different loading rates;

- to evaluate environmental quality standards derived from laboratory toxicity data
through extrapolation (improvement and refinement of extrapolation models);

- to study the resilience of ecosystems in terms of time required for restoration after
chemical disturbance; and,

- to obtain data required for regulatory purposes of assessing fate and/or effects in natural
ecosystems (Crossland et al 1992).

Because different objectives exist for conducting model ecosystem tests, not all test results may be
equally useful, especially with respect to regulatory purposes.

Numerous expert meetings concerning the development and design of experimental ecosystem
studies involving all stakeholders have been held over the past 20 years. An OECD guidance for the
conduct of simulated freshwater lentic (standing water) tests in the form of outdoor microcosms and
mesocosms is available (OECD 2006a).

The choice of endpoints to measure during an experimental ecosystem study should not be
exhaustive and preferably targeted based on knowledge developed from lower tiers of fate and
effects assessment.
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However, because experimental ecosystems offer the advantage of addressing ecological properties
that cannot be considered in lower tiers (and inherently addressed in subsequent PNEC
extrapolation), such as species diversity, trophic structure, species interactions and so on, these may
be useful to consider when designing, conducting and interpreting a study (OECD 2006a).

Non-testing data on aquatic pelagic toxicity

A general guidance on the use of (Q)SAR results and chemical grouping approaches is given in
Sections R.6.1 and R.6.2. The following section provides an overview of different information
sources for (Q)SAR predictions and grouping approaches specific for the assessment of aquatic
toxicity. Additional, more generic sources of information are summarised in Chapter R.4. Guidance
for the evaluation of the results of these approaches is provided in Section R.7.8.4.1.

(Q)SAR

General guidance on QSAR is given in Section R.6.1 and a more specific guidance on QSAR for
estimating for toxicity to the environment is given in Chapter R.10.

Available (Q)SAR methods can be summarised using the following categories:

- Schemes for the prediction of the mode of action/structural class of a compound
(baseline toxicity, excess toxicity)

- Qualitative information from structural alerts

- QSARs predictions from individual models (e.g. narcosis, other modes of action,
QICARs and QCARs for metals and inorganic metal compounds)

- QSARs predictions from expert systems
- Databases of (Q)SAR predictions

- Activity-activity relationships (QAARSs) predictions

GROUPING APPROACHES

General guidance on grouping approaches is given in Section R.6.2 and a more specific guidance on
QSAR for estimating for toxicity to the environment is given in Chapter R.10.

R.7.8.4  Evaluation of available information on aquatic pelagic toxicity

Below criteria for evaluation of the gathered information are presented. Integration of the gathered
information should lead to an understanding of the toxic profile of the substance, its potential
exposure routes, its mechanism of action and its potential for distribution in the environment.

Toxic effects of substances in the aquatic environment are among others related to (i) intrinsic
physical and chemical properties of substances and (ii) physical and chemical properties of the
aquatic (tests) systems. These two information have to be taken into account when evaluating the
available information on aquatic pelagic toxicity.
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Properties of substances and of test systems

For most organic chemicals uptake from water is believed to be the predominant route of uptake
(for very hydrophobic or very sorptive substances does uptake from food become important). It is
believed that substances dissolved in water and taken up by organisms may accumulate to a certain
internal concentration, which may then cause adverse effects. Therefore factors that influence
bioconcentration influence also toxicity to aquatic species. Molecular weight, water solubility and
log K, of substances are such factors. They are described in detail in Section R.7.8.7. In addition
other substance related factors like degradation are described in this chapter.

In the context of toxicity, properties of aquatic (test) systems may or may not create optimal
conditions for recording possible adverse effects. Therefore they are important quality parameters to
be taken into account while evaluating toxicity studies. The water quality parameters that influence
toxicity testing are also described in Section R.7.8.7.

For metals and inorganic metal compounds exposure through the water is also the predominant
route. For many metals bioavailability and detoxification mechanisms is known to modulate both
accumulation and toxicity (McGeer et al, 2002).

The criteria for evaluation of information on the physico-chemical properties of substances are
provided in Section R.7.1.Furthermore consideration should be given to whether the substance
being assessed can be degraded, biotically or abiotically, to give stable and/or toxic degradation
products. Where such degradation can occur, the assessment should give due consideration to the
properties (including toxic effects) of the products that might arise.

Other considerations

Information on exposure must also be taken into account when deciding on the aquatic pelagic tests
to perform. Before their use the exposure data should be validated in respect to their
representativeness, completeness, relevance and reliability.

For existing data evaluation it is common that the full study information will not be available to
fully assess in detail all of the considerations above. The study may be of good quality, however,
and the study result can still be considered for use as part of a Weight of Evidence. Under these
circumstances, key information should be available to give some confidence that the underlying
data are of good quality. Where such circumstances exist it is critical to know that the test has been
carried out to standardised test guidelines. The study method should be reported. In addition key
study information should also be provided in the technical dossier (further guidance is given in the
Section 8 of the guidance on registration). These are 1) test substance identification, 2) sample
purity, 3) test species and 4) test duration. Without this information and in the absence of other key
study information or other studies for the same endpoint it is extremely difficult to justify use of
that particular study result on its own. The study may be used in combination with other data as part
of a Weight of Evidence approach (see Section R.4.4)
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Other programmes/ secondary sources of data

There are also circumstances where reported values have already been through a screening process
such as the SIDS program or through an EU existing substances risk assessment
(http://ecb.jrc.it/esis/ ). In such circumstance the data may be considered sufficiently reviewed as to
not require further evaluation assuming that the problems have been highlighted with the study(ies)
of interest. Data reported as part of other equivalent peer reviewed risk assessment programs (e.g.
HERA (http://www.heraproject.com/); US-EPA HPVC Challenge Programme) may also be
considered in this way although a level of expert judgement is required to evaluate the quality of
these programmes and further justification in the use of such a programme data may be required.

R.7.8.4.1 Data on aquatic pelagic toxicity

Testing data on aquatic pelagic toxicity

In vitro data

Although the extrapolation of in vitro data to in vivo data is discussed in literature further research
in this area is needed (ECETOC, 2005) and there is currently not enough information available to
give guidance for the extrapolation from in vitro data to in vivo data. Various publications show
that, for the correlation with in vivo results the in vitro bioavailability of the substances tested
should be considered (Guelden and Seibert 2005; Bernard and Dyer 2005; Schirmer 2006).

Currently, there are no validated fish cell systems available. Nevertheless, information from in vitro
studies might be considered in a Weight of Evidence approach provided that they fulfil certain data
quality aspects and comply with the Annex XI criteria.

Annex XI states that suitable in vitro methods should be well developed and fulfil certain criteria,
e.g. the ECVAM criteria to enter a pre-validation study (Curren et al, 1995). Based on these, the
following information on the study/method would be useful:

- the source of data should be named (e.g. publication, study report, in-house data,
interlaboratory study)

- fish cell system:
0 primary cells (tissue used for isolation)
o fish cell line and if available passage number
0 for both, culture conditions (e.g. medium, serum, serum-free)

- protocol used (e.g. incubation temperature, exposure time, replicants, endpoint
measured, positive and negative controls, data analysis and interpretation, limitations,
etc)

- status of standardisation of protocol
0 in house validated (evidence of repeatability)

0 used in other labs (evidence of reproducibility)
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- nominal or measured concentration
- comparison to other in vitro / in vivo tests
- data on other substances tested with the method

Primary cells are more suitable to evaluate specific toxic effect, e.g. isolated hepatocytes for liver
toxicity, metabolism or isolated gill epithelia for effects on the gill barrier function, toxicant uptake
and metabolism. However they require the use of living animals. Cytotoxicity tests using fish cell
lines are more likely to indicate acute toxic effects although it is necessary to consider that they
might lack of realistic toxicokinetics including metabolism

The ongoing standardisation and validation efforts might provide validated methods which will then
be included into testing strategies.

In vivo data (single species)

INITIAL RELIABILITY SCREENING

An initial review of the reliability of data should be made in order to filter out the most reliable
values for consideration. For many existing substances the test data available will have been
generated prior to the establishment of standard protocols and GLP. To address the potential
variability in data quality in older data collections, there are various possible approaches. These
include methods such as those employed by the OECD (2000a), U.S. EPA (2002), Hobbs et al.
(2005) or the recommendations of Klimisch et al. (1997) which are introduced and described in
Chapter R.4 of this guidance document. Further data on structurally similar substances may be
available and these may add to the toxicity or ecotoxicity profile of the substance under
investigation.

Klimisch et al. (1997) describe the parameters that need to be considered to evaluate the quality of a
non-standard test. However, the authors do not describe the expert judgement process by which the
strengths and weaknesses in the reporting of these different parameters are integrated to determine
an overall quality assessment. To address this limitation, the following set of quality criteria, which
are a development of Klimisch et al (1997), should be considered (see below for further details):

- Description of the test substance.

- Description of the test procedure including exposure period.

- Data on the test species and the number of individuals tested.
- Description of measured parameters, observations, endpoints.

- Control data available and acceptable according to guidelines. For some
species used in environmental toxicity tests, guidelines are not available and in this
instance, the guideline for the taxonomically closest equivalent species should be used.

- A concentration-response has been established, except in the case of limit
tests determining a NOEC/ECx.

- Achieved exposure concentrations were measured in the test medium or
vehicle. For aquatic toxicity tests, measurements should be made at least at ty and tenq
and exposure should be calculated in terms of geometric mean measured concentrations
unless measured concentrations were within 20% of the nominal concentration, in which
case the nominal concentrations may be used.
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If available data do not conform to the quality standards, the data should be reconsidered, to
determine whether any of them are acceptable under current circumstances, and in particular, that
they will not underestimate toxicity. For example, in an environmental toxicity test the data could
have been rejected due to an absence of measured concentrations in the test media, but for a test
substance whose physical/chemical properties suggest a low potential for biodegradation /
volatilisation / sorption, the data may be acceptable.

Irrespective of whether or not data meet the full set of quality criteria, consideration should be given
as to whether the data:

0 are outliers in a large data-set for a particular substance;
o fit with what is known of the toxicity of other related substances.
CHECKLIST

After an initial screen, a number of studies will be screened out on which to focus and a second
stage of screening is likely to be necessary. In an ideal world this considers what is essentially a
minimum set of criteria which should be met. The following considerations relate to the aquatic
toxicity testing at this second screening:

Test substance/ test substance identification

It is important to be able to accurately identify the substance tested. This should include an adequate
description of the test substance. Ideally this should include an internationally recognised identifier
such as the CAS number. However, the CAS number is not always unique to a substance and so a
chemical description may be sufficient as long as the description is sufficiently detailed to allow
clear identification. For example, positioning of particular moieties around a ring structure can be
important from an (eco)toxicity point of view so a description of dichloro- should be more clearly
identified as 1,3-dichlor etc. A further example can be where the term alkyl is used when an exact
chain length should be described.

It is critical to ensure that the test material which has been tested is actually consistent with the
substance being registered. It may be for example that the material tested is a mixture of
homologous chain lengths which are a different distribution to the CAS number being registered.
This may be acceptable. However, this information should be clearly described and justified why
such data can be used.

Chemical purity should be described and where possible identification of the impurity should be
made. The impurity can be important can be responsible for the majority of observed toxicity of a
sample even if it is present at low levels. There are cases where studies have been carried out on test
materials which have included with them a component which is present intentionally (such as
preservatives). In some cases these studies may have been carried out intentionally on this mix in
order to replicate more closely the actual material used/ sold. This factor should be considered when
assessing the data.

Water solubility should be reported ideally. Results which occur above the limit of water solubility
should be considered in further detail — see Section R.7.8.7.

Test Organisms

Details of the taxonomic identity of the organisms used in the study should be described to include
the genus and the species. In some cases the genus alone can be sufficient information where it is
known that all members of that genus are of similar sensitivity.

Where studies are conducted to standard methodologies such as the OECD guidelines described
earlier, often these have listed standard organisms for which the test method is relevant. Non-
standard species can also be accepted. However, these should be properly identified and
characterised in order to ensure that the test method is suitable.
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Test setup

The test system should be adequately described and wherever possible the test should be in
accordance with an internationally accepted guideline. Non-standard methods can be accepted but
clear description of the methods should be made. If a non-standard method is described or a
standard method is followed and a judgement on whether the method has been adhered to, then the
following are to be considered:

Test procedures and conditions should be reported to include standard/recognized procedures,
appropriate acclimation procedures followed, certain conditions noted (test temperature, dissolved
oxygen levels, pH, lighting), and placement of test units to avoid position effects) etc.

Test duration. This is critical information in deciding reliability of a study and must be reported.
These do vary by endpoint/ study. Key values have been described previously under Guideline
Studies. Deviations from these will make comparison with results from other studies difficult even
when these studies are of good quality (e.g. Daphnia sp EC50 results are commonly reported at 24
hours compared to the standard 48hours).

Deviations from standard guidelines. Where deviations are made from the standard guidelines these
should be clearly described. Such studies will by default not be scored as reliability 1 under
Klimisch. However, with clear documentation the studies may be classified as reliability 2. Without
such descriptions the study may be scored as reliability 3 or 4, both of which would indicate less
than favourable study results.

Route/Type of exposure. Delivery of the test substance is a critical factor to consider to ensure
suitable exposure to the test organisms. For algae, static tests are common. For daphnia studies
static or semi-static tests are common and for fish static, semi static and flow-through studies are
common. The potential effect of any relevant phys-chem properties of the substance such as
solubility, high adsorption, precipitation etc on delivery should also be documented.
In some studies food is added during the exposure period (e.g. green algae are added as food in a
Daphnia reproduction test). In such cases exposure may also occur via food for substances that
adsorb to the algae.

A description of the test medium and dilution water should be included to ensure that it is for
example correctly made, of specified hardness and salinity range etc. Other relevant quality criteria
should be included also as appropriate such as total organic carbon, un-ionized ammonia. Besides
ensuring that all abiotic factors fall within the tolerance limits of the test organisms a proper
description of other abiotic parameters, e.g. dissolved organic carbon concentration (DOC), cations
and anions etc., that govern the speciation (i.e. availability) and subsequently may influence the
uptake of certain chemicals. In particular influence of abiotic factors on the bioavailability of some
metals and inorganic metal compounds have been studied and for certain of these chemicals
correction for bioavailability is possible and relevant. The term bioavailability® is in the context of
environmental risk assessment of metals used to describe both the availability of metals due to
speciation phenomena (a part which is independent of the organism and where chemical speciation

3 Bioavailability of metals: A metal is considered bioavailable when it is free for uptake by an organism and when it
result in a toxicity response (Newman and Jagoe, 1994; Campbell et al., 1988). The main idea behind the concept of
“bioavailability”, is that the toxic effect of a metal does not only depend on the total (or dissolved) concentration of that
metal in the surrounding environment, but also on the complex interaction between physico-chemical factors, the free
metal ion considered and the biological ligand on which the metal binds and result in a toxic response of the exposed
organism. In other words, the same total metal concentration does not result in the same degree of toxic effect on an
organism under all environmental conditions.
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models could be used as a first tier to reduce variability) and the real bioaccessibility part influenced
by biological/physiological factors (e.g. competition effects as captured in Biotic Ligand Models).

Furthermore, in the case of testing essential metals and metal components a proper description of
the culture conditions, specifically related to the level of essential metals and inorganic metal
compounds added or already present in the culture media could give valuable insight on issues such
as acclimation. The way how bioavailability can be taken account of in aquatic effects assessment
for metals and inorganic metal compounds is further elaborated in the guidance on metals.

Test concentrations/dose levels and number of concentrations should be known and where possible
evidence provided that concentrations have been maintained throughout the duration of the test.
Therefore, measured concentrations are preferred over nominal (non-measured) concentrations. If
measured concentration are <80% of nominal concentrations, effect values should be related to
mean measured concentrations. For flow-trough studies the arithmetic mean of measured
concentrations should be calculated, for static or semi-static tests the geometric mean of measured
concentrations (see Section R.7.8.7). In some cases where only nominal concentrations are
provided, expert judgement may be required to decide whether test concentrations are likely to have
been maintained. Such circumstances may occur if:

- It is known that the material is abiotically and biotically stable (from e.g. stability in
water/ biodegradation studies etc such as OECD 111, OECD 113, OECD 301A-F,
OECD 310, OECD 302A-C) to conclude that the concentrations are likely to have been
maintained during the study.

- The test substance is soluble, well below its limit of solubility,
- Isnon volatile
- Has low adsorbance to either delivery apparatus or the exposure vessels

For metals and inorganic metal compounds there is a strong preference for using measured data
because potential issues related to natural background, to analytical errors and to the limited
solubility of some metals and inorganic metal compounds. If it is not mentioned whether the
reported toxicity values are based on measured concentrations, they should be considered as
nominal concentrations. In cases where no measured data are available the use of nominal
concentrations could be considered. In artificial media, where the metal background concentration
is often very low compared to the effects levels, nominal concentrations could usually be used as
long as the tests are based on soluble metal salts. When natural waters are used instead of artificial
test media there could be a concern with the use of nominal values when the derived NOEC/EC;g
values are close to the reported background values of the natural water used as these concentrations
could potentially contribute to the observed toxicity in a significant way and as result the use of a
nominal values would overestimate toxicity.

However, it must be emphasized that most often information on metal background values in natural
waters is not readily available Furthermore natural background concentrations for metals can vary
substantially and can not easily be distinguished from anthropogenic metal concentrations. For
sparingly soluble metals measured data on the dissolved fraction* are always required for getting
reliable toxicity test data. If the solubility is exceeded the test result has to be considered as
unreliable. Results from tests where a visual precipitation is observed should be discarded. The
absence of a visual precipitation does not exclude that colloids may be present that could affect the
test results. For more specific guidance see section on difficult substances in Section R.7.8.7.

In some cases studies will have been carried out with the use of solubilisers. In these circumstances

4 Different definitions for the dissolved fraction exist. Most often the dissolved fraction in ecotoxicity tests refers to the
fraction that passes through a filter of 0.45 pm. It should be noted, however, that this definition may not necessarily
refer to the metals in solution. In the range of 0.01-0.45 pm colloid inert particles that remain suspended may exist.
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it is important to consider the change in bioavailability of the test substance and also the potential
impact of the solubiliser. Studies performed without solvents/solubilizers are preferred over studies
with solvents. Solvent concentrations should be the same in all treatments and controls. Further
guidance on the interpretation of studies performed with the use of solubilisers is given in OECD
(2000c).

Where a reasonable estimation of the exposure concentration cannot be determined then the test
result should be considered with caution unless as part of a Weight of Evidence approach.

Controls: All studies must have controls. If a solvent is used, also solvent controls are necessary.
Test endpoints and reported data. Confidence in the reliability of a study can be increased if dose-
response or concentration-response is evident and some measure of data quality such as Good
Laboratory Practices (GLP) is reported to have been followed. Where a test result is reported as a
less than (<) value this cannot be used. Results reported as greater than (>) can be used as
additional information and may in some cases be considered directly instead of a fully defined
result. However, this result should be justified with considerations of the test set up and phys-chem
properties etc which may influence the result.

Statistical analyses. Statistical methods for derivation of LCs, ECsg, ICs59, NOEC values etc should
be reported. Where possible these should be presented with relevant reliability criteria. However, in
the absence of these a description of the method could be considered acceptable.

Test design: Studies should be designed to enable sufficient statistical differences to be established
between controls and test ingredient solutions. Further guidance on number of replicates, number of
test organisms per replicate, number of concentrations necessary for a reliable ECx and/or
NOEC/LOEC determination can be found in the different OECD test guidelines.

Hormesis effect: Hormesis has been observed for metal as well as organic substances and has been
related to enhanced performance at low levels of induced stress (=at lower test concentrations). In
such cases it is indeed important to use the neutral control data as a reference or to use specific
models designed to model hormesis phenomenons (Brain and Cousens, 1989, Van Ewijk and
Hoekstra, 1993; Schabenberger et al., 1999; Cedergreen et al, 2005). The need to take the activating
part into account when deriving an ECx should be considered when appropriate.

For metals and especially, essential metals, the observation of hormesis may however also indicate
a metal deficiency of the control medium and this needs to be avoided (see - description of the test
medium). The possibility of a hormesis effects, observed for essential nutrients, needs to be
considered when evaluating the calculation of EC;, values beyond the lowest tested concentration.
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GUIDANCE OF SPECIFIC TEST TYPES FOR FRESHWATER SPECIES

In the following practical guidance is given for the evaluation of data from non-standard ecotoxicity
tests.

Evaluation of data from growth inhibition testing on algae, aquatic plants (OECD 201 (2006c), 221
(2006d) and other standard and non-standard tests):

Commonly used and favoured tested species are Pseudokirchneriella subcapitata (previously
named Selenastrum capricornutum) Scenedesmus subspicatus and Chlorella vulgaris. All can be
considered as equally accepted preferred species.

The algal test is a short-term test although it provides both acute and chronic endpoints. The
preferred observational endpoint in this study is algal growth rate inhibition because it is not
dependent on the test design, whereas biomass depends both on growth rate of the test species as
well as test duration and other elements of test design.

Often both acute growth rate ECsy (ErCsp) and biomass (EbCsy) endpoints are reported however the
latter should not be used. The reason is that direct use of the biomass concentration without
logarithmic transformation cannot be applied to an analysis of results from a system in exponential
growth. Where only the EbCsy is reported, but primary data are available, a re-analysis of the data
should therefore be carried out to determine the ErCsy. Where other supporting data exist as part of
a Weight of Evidence approach it may be possible to consider an EbCsy value if only this value is
reported. However, if only an EbCsy is reported and no primary data are available, it should be
considered to perform a new algae study to obtain a valid ErCsy and NOEC or ErCy especially if
algae are the most relevant species for the effects assessment.

The typical test duration for this study is 72 hours. However, 96 hours is also commonly reported.
This should be used as an equally acceptable value. For existing substances often algae tests with a
duration of >96 h are available. As it cannot be assumed that the algae are in the exponential growth
phase during the whole exposure period, the result from such tests cannot be used, unless the
available raw data show monotone exponential growth of the controls. This also applies to reported
chronic NOEC values. Common examples of this are 7-day and 14-day reported values.

It is sometimes seen also when test was done according to standard test guidelines, that the
exponential growth ceased in the control before the end of the test period. Likewise it may be seen
that the validity criteria of the test were not fulfilled (pH increase etc.) or growth of the algae in the
exposed concentrations was increased (due to e.g. loss of test substance from the test system) at the
end of the test. In such cases only data from the part of the test where exponential growth occurs
and the validity criteria for the controls are fulfilled, should be used. In many such cases this may be
achieved by excluding data from the last test day from the calculation of ErCsy and NOEC or ErCj.

Common problems associated with algal study measurements result from coloured test materials
and those with particular particle size (see Section R.7.8.7).

The most commonly used vascular plants for aquatic toxicity tests are duckweeds (Lemna gibba and
Lemna minor). The Lemna test is a short-term test although it provides both acute and sub-chronic
endpoints. The tests last for up to 14 days and are performed in nutrient enriched media similar to that
used for algae, but may be increased in strength. Test design can be static, semi-static or flow-through.
Frond number is the primary measurement variable. Other additional measurement parameters are total
frond area, dry weight/fresh weight. The ECx/NOEC should be related to growth rate.

Evaluation of data from short-term toxicity testing on invertebrates (OECD 202 (2004b) and other
standard and non-standard tests):

In addition to Daphnia magna, Daphnia pulex, Ceriodaphnia affinis and C. dubia are commonly
tested species. Overall, there is no significant difference in sensitivity of D. magna and D pulex.
Good correlation has been reported between acute toxicities of all three species (ECETOC 2003c).
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All these can be considered as equally accepted preferred species.

Acute tests with crustacea generally begin with first instar <24 hours old juveniles. If the test
organisms used are >24 h old, their sensitivity might be lower and the test can be accepted only in
conjunction with other available data.

For daphnids, a test duration of 48 hours is standard. However, 24 hour LCsy or ECsy values are
often reported for this study. 24 hour values can have considerable variability in the repeatability of
results and should not be compared to 48 hour values. The standard 48 hour reported values are
favoured over 24 hour values for these reasons. 24 hour values should be considered only in the
absence of good quality 48 hour values and in conjunction with other available date (non-testing,
read-across, information on time-dependence of effects etc). For other crustacea, such as mysids or
others, a duration of 96 hours is typical.

The observational endpoint for short-term invertebrate tests is immobilization (ECsg) as a surrogate
to mortality as it is quite difficult to make a clear judgement on mortality. Immobilisation is defined
as unresponsive to gentle prodding.

Studies are often conducted under semi-static conditions where test solutions are renewed at periods
(usually after 24 hours) during the study. This helps to maintain test concentration during the
duration of the study. These studies are preferable over those studies conducted under static
conditions, when the test material is known to degrade rapidly (either biotically or abiotically) or
where known test material properties could lead to reduced test solution concentration due to
adsorption processes for example. Results from flow-through studies can also be used as long as test
duration is as already described.

Often a NOEC is reported for this acute study. This value cannot be used as surrogate value for a
chronic NOEC as reported from OECD guideline 211.

Evaluation of data from long-term toxicity testing on invertebrates (OECD 211 (1998b) and other
standard and non-standard tests):

Chronic tests with crustacea also generally begin with first instar juveniles and continue through
maturation and reproduction. At least 3 broods should be produced during the exposure period. For
daphnids, 21 days is sufficient for maturation and the production of 3 broods. For mysids, 28 days
is necessary while Ceriodaphnia dubia produces 3 broods within 7 d. Observational endpoints
include time to first brood, number of offspring produced per female (reproduction), growth, and
survival (lethality). Reproduction and lethality are the most sensitive endpoints. Where uncertainly
arises from which endpoint to consider, the lowest reported value should be used. Due to the test
duration there is higher potential for loss of test material concentration over the test period. Studies
with analytical support are thus preferable where available. Where such data are not available,
consideration of other properties which may lead to doubt over test material concentration should be
made, where these data are available. In addition to solubility these would include biotic and abiotic
degradation and adsorption potential of the test material (resulting in loss to test glassware/ feed
etc).

Typically the 21 day study may report ECx/NOEC values for survival or reproductive endpoints.
The lowest value should be used for establishing ECx/NOEC for reproduction although in practice
the two endpoints results tend to be close to each other.

Evaluation of data from short-term toxicity testing on fish (OECD 203 (1992a) and other standard
and non-standard tests):

A number of species are recommended for use across several OECD Test Guidelines. Section
R.7.8.8 indicates commonly used recommended species from OECD Test guidelines 203: Fish,
Acute Toxicity Test; 204 Fish, Prolonged Toxicity Test: 14-Day Study; 210: Fish, Early-life Stage
Toxicity Test; 212: Fish, Short-term Toxicity Test on Embryo and Sac-fry Stages and 305:
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bioconcentration: Flow-through Fish Test. These can be considered as equally accepted preferred
species.

The differences in fish species sensitivity sometimes can be substantial. This can often be due to
differences in toxicity of the test material rather than inherent differences in species sensitivity.
Often substances with the highest toxicity also have the largest variation in toxicity to different
species. Acute tests are generally performed with young juveniles 0.1-5 g in size for a period of 96
hours. Fish larger than this range are generally less sensitive.

Where values are reported with shorter test duration, these should be treated with caution and
should be used only in conjunction with other data (non-testing), read-across etc. as exposure
phases shorter than 96 h generally lead to higher effect values.

Care should be taken also when considering studies carried out where the test material is readily
biodegradable and where the nominal test concentration is low (<10mg/l). In these cases there is
high likelihood that test concentrations will be lower than nominal.

The observational endpoint in these tests is mortality (LCso).

Studies are often conducted under semi-static or flow-through conditions where test solutions are
renewed at periods (usually after 24 hours) or continuously during the study. This helps to maintain
test concentration during the duration of the study. These studies are preferable over those studies
conducted under static conditions, when the test material is known to degrade rapidly (either
biotically or abiotically) or where known test material properties could lead to reduced test solution
concentration due to adsorption processes for example.

Evaluation of data from long-term toxicity testing on fish (OECD 210, 212, 215 and other standard
and non-standard tests):

Only such studies can be regarded as long-term fish test, in which sensitive life-stages (juveniles,
eggs, larvae) are exposed. Thus, tests performed according to OECD 204 (Fish, Prolonged Toxicity
Test: 14-Day Study (OECD 1984)) or similar guidelines cannot be considered suitable long-term
tests. They are, in effect, prolonged acute studies with fish mortality as the major endpoint
examined. The most relevant long-term fish tests are described below.

OECD Test Guideline 210 (1992b) Fish, Early-Life Stage (FELS) Toxicity Test:

For the test the following freshwater species are recommended Brachydanio rerio, Pimephales
promelas, Oryzias latipes, and Oncorhynchus mykiss as well as saltwater Cypridon variegatus.
Among the currently available standardised test methods, the FELS toxicity test is considered as the
most sensitive of the fish tests. It covers several life stages of the fish from the newly fertilised egg,
through hatch to early stages of growth and is also the only suitable test currently available for
examining the potential toxic effects of bioaccumulation. The required test duration is species-
dependent: 60 days post-hatch for rainbow trout or approximately 30 days for warm water fish.
Observational endpoints include hatching success, survival and growth.

OECD Test Guideline 212 (1998a) Fish, Short-term Toxicity Test on Embryo and Sac-Fry Stages:

For the test the following freshwater species are recommended Danio rerio, Pimephales promelas,
Cyprinus carpio, Oryzias latipes,, and Oncorhynchus mykiss. This test measures the sensitive early
life stages from the newly fertilised egg to the end of the sac-fry stage. It is considerably shorter,
and hence less expensive, than the FELS toxicity test but it is also considered less sensitive. The
method offers an alternative to the FELS toxicity test for substances with log K, less than 4.
OECD Test Guideline 215 (2000b) Fish, Juvenile Growth test:

Oncorhynchus mykiss is recommended freshwater specie for the test, however also Danio rerio and
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Oryzias latipes may be used. This test measures the growth of juvenile fish over a fixed period, and
it is considered a sensitive indicator of toxicity. Although it is considered to be of insufficient
duration to examine all the sensitive points in the fish life-cycle, it provides a shorter and less
expensive option to the FELS test for substances of log K, <5.

Non-standard tests using similar methods can be accepted if the studies are well documented and
comply with the guidelines in critical points (exposure duration, endpoints studied). Studies should
be performed preferably under flow-through conditions or under appropriate semi-static conditions.

MARINE SPECIES

There are few standardised marine species protocols available (see Section R.7.8.8).

In general the same criteria as described for freshwater tests should be applied for the evaluation of
the tests for marine species. Additional attention should be paid to the fact that the solubility of the
substance might be influenced by the salinity (see Section R.7.8.7 for further detail).

DIFFICULT SUBSTANCES

A significant number of chemicals are described as ‘difficult substances’, which the OECD (2000c)
class as difficult to test for the purpose of determining their aquatic toxicity. Typical characteristics
of difficult substances include:

= Difficulty in maintaining substance concentration during the test, for example degradation
in the test medium or loss of substance from media (e.g. absorption or evaporation)

= Difficulty in dissolving the substance, either due to poor solubility in test medium or a
multi-component substance of varying solubility

= Difficulty in being able to measure substance concentration, due to problems in developing
an analytical method or again multi-component substances

Such properties and the problems these cause for carrying out valid tests and their interpretation are
described in Section R.7.8.7, and more fully in publications issued by the OECD and ECETOC
(ECETOC 2003a). These also describe practical ways to deal with such issues. The possibility of a
substance being difficult to test can often be determined from its physico-chemical properties such
as water solubility, volatility, biodegradability, hydrolysis and photodegradability. This re-
emphasises how important it is to know these parameters prior to new test being carried out, or
before reviewing a test report.

In vivo — multiple species (field data)

Model ecosystems represent the highest experimental tier in the hazard and fate assessment
processes. When tests are well-designed, the exposure of chemicals to environmental organisms can
be directly related to the route applied in model ecosystem tests. The diversity of organisms and
their interactions cannot be adequately modelled in simpler laboratory single species tests, therefore
valuable information on fate and effect responses of biota can be gained. Test systems should
contain sufficiently complex assemblages to address the objectives. In order to be useful for
environmental protection, results should be statistically reliable and capable of identifying response
patterns.

CONCEPTS OF DATA INTEGRATION AND STATISTICS

Conclusions developed from model ecosystem tests are based on expert judgment using a
combination of univariate and multivariate statistical analyses of measured endpoints.
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Explicit evaluation of model ecosystem data should be systematic. Combinations of both univariate
and multivariate analyses are preferred if the measurements collected during the test are amenable
to both. Effects observed through time, whether or not the effects are permanent or transitory, and
the nature of the exposure-response relationship for important endpoints should be explored. OECD
(2006a) provides reporting needs for standing water studies, but similar considerations exist for
flowing water studies. These include information on the test substance, thorough description of the
test system, experimental design and measured data, and how data were evaluated. As described in
Section R.7.8.3.1, the actual reporting of a study will largely depend on the objectives of the work.

EVALUATION OF DATA

Mesocosms are not commonly employed for general chemicals partly because the dosing methods
employed may not be representative of the way that these chemicals reach the environment (unlike
pesticides which may reach ponds, ditches or rivers via drift or run-off). Another reason is without
doubt that only for few industrial chemicals resources were available to conduct such higher tier
expensive tests. In certain exceptional cases (notably down the drain chemicals) lotic mesocosm
data may be most useful. However, if water concentrations can be maintained adequately and the
mesocosm can be maintained long enough that sediments reach equilibrium concentrations, the
results may be highly relevant in addition to laboratory tests on individual species.

Within the Existing Substance Regulation only for few substances results from mesocosm studies
were available (e.g. metals such as zinc and cadmium, acrylamide, nonylphenol).

In summary, the main conclusions seem to have been that mesocosm data suffer from some of the
following drawbacks:

0 Observation intervals may be too long

0 There can be overlap with other pollutants (e.g. metals) which makes interpretation difficult.
O Analytical inconsistencies may occur.
(o]

There may be difficulties in maintaining exposure concentrations over prolonged periods
and in confirming concentration (e.g. in relation to river flow rates).

0 Some potentially sensitive life stages (e.g. larval stages), endpoints or species might not be
included.

0 Given the natural variation inherent in such test systems, very large changes in population
abundance may have to occur for them to be statistically significant when compared to the
variation in control populations.

0 The number of endpoints measured may be insufficient to draw reliable conclusions, or a
clear concentration-effect relationship may be lacking.

Non-testing data on aquatic pelagic toxicity

General guidance for the evaluation of non-testing data is provided in Chapter R.6 (cross-cutting
guidance QSAR). The following section includes information specific for the evaluation of the
reliability of n